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In spite of the global climate crisis, discourses on the decarbonisation of aviation have only recently entered 

the political agenda, partially prompted by the “Fridays for Future” movement, by the Swedish flygskam (flight 

shame) phenomenon, and by climate scientists publicly committing to flying less. Following the “freedom of 

movement” ideology, in fact, in the Western “high-speed” and increasingly accelerating neo-liberal, globalized 

society, air travel has so far been widely neglected. Fuelled by the continuous construction by mass media, 

social networks, and airline companies, of new far-away holiday destinations to be discovered and consumed, 

the demand for cheap flying has in fact been steadily growing since the midst of the Twentieth Century, and 

flying has become a “normal” and desirable practice.  

How can we favour a change in current flying practices? Overcoming voluntary behaviour change approaches, 

a few nations, such as France, recently approved a taxation on flying. The risk is however that such unilateral 

measures, coupled with the generally limited amounts of taxation levies, will not significantly affect worldwide 

flying demand.  

For a wider, systemic change, we embrace the principles of the Social Practice Theory, and simultaneously 

address the meanings, the materials, as well as the competences related to practices for long distance travelling. 

In this framework, we focus on travels performed for professional reasons by the academic body of the 

University of Applied Sciences and Arts of Southern Switzerland (SUPSI), and run a set of policy interventions 

aimed at mainstreaming and normalizing less flying practices among them, namely at substituting flying with 

travelling by train or exploiting video conference tools to avoid travelling. The academic community is a 

promising access point to rethink long-distance travel practices, since (i) academics frequently travel over long 

distances for conferences, project meetings and lectures, (ii) they are a relatively closed community, with 

whom experimenting is easier, and (iii) from their leading societal position, they could support the diffusion 

of new practices. Moreover, differently from private companies, governance in academic institutions is usually 

horizontal and distributed among different elective bodies, thus it is unlikely that strict, top-down regulations 

to limit flying are introduced – just like in society. Therefore, interventions targeting the academic community 

can provide useful insights on how to promote less flying patterns at the wider societal level.   

The interventions will be run in 2021 and are currently in their design phase: a communication campaign will 

promote rethinking of social norms and shared meanings of flying, long-haul travel by train, and video-

conferencing tools (meanings); technological tools for tele-conferencing will be made available to the 



community and internal regulations and procedures for authorization and refunding of professional travel 

expenses will be re-designed (materials); resources for easy purchase of train and bus tickets across national 

transport providers will be made available (competences). By adopting a quasi-experimental design, I will run 

these interventions in one SUPSI department and assess their effectiveness by comparing data about 

professional travel before and after the intervention in the treatment group, against a control group made of 

SUPSI academic body of other departments.  

At the conference we will present the analyses run in order to customise the interventions to SUPSI academics, 

thus increasing their expected effectiveness. To this purpose we will analyze quantitative data about 

professional travels by SUPSI academics between 2017 and 2019, run a choice experiment targeting all 

employees and interview a selection of frequent flyers. The outcomes will allow us to better understand the 

characteristics of their current professional flying practices, the associated meanings, as well as to identify the 

specific materials and competences needed to favour actuation of less flying practices, for direct 

implementation in the interventions.  
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Whether and how long-term energy and climate targets can be reached depend on a range of interlinked fac-
tors: technology, economy, environment, policy, and society at large. Integrated assessment models of
climate change or energy-system models have limited representations of societal transformations, such
as behavior of various actors, transformation dynamics in time, and heterogeneity across and within soci-
eties. After reviewing the state of the art, we propose a research agenda to guide experiments to integrate
more insights from social sciences into models: (1) map and assess societal assumptions in existing models,
(2) conduct empirical research on generalizable and quantifiable patterns to be integrated into models, and
(3) build and extensively validate modified or new models. Our proposed agenda offers three benefits: inter-
disciplinary learning between modelers and social scientists, improved models with a more complete repre-
sentation of multifaceted reality, and identification of new andmore effective solutions to energy and climate
challenges.
Introduction
The feasibility and action space of reaching long-term energy

and climate targets1,2 depend on a range of interlinked factors:

technology, economy, environment, policy, and society at large.

Popular tools for exploring pathways and short-term actions to-

ward these targets include integrated assessmentmodels (IAMs)

of climate change,3 energy-system models,4 and other sector-

specific models.5,6 IAMs are computational models that repre-

sent long-term global and regional dynamics of integrated sys-

tems, such as energy, agriculture, economy, trade, investment,

technological change, water, and climate. Sector-specific

models focus on one sector at a time, such as energy or trans-

port. IAMs have been applied for quantifying emission pathways

for so-called representative concentration pathways7 (RCPs),

which are used for analyzing future states of the climate and its

impacts. Modelers usually come from environmental and Earth

sciences, energy-system analysis, or economics, and their disci-

plinary knowledge can be expressed more easily in model equa-

tions. As a result, most models focus predominately on technol-

ogy, environment, economy, and policy.8,9 Broader societal

developments are mostly assumed as exogenous by means of

narratives that inform model assumptions. For instance, widely

used shared socio-economic pathways10 (SSPs) are narratives

of global trends of population dynamics, gross domestic prod-
One Earth 1, Decem
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uct, urbanization, level of cooperation in society, focus on devel-

opment, and overall policy directions. The use of exogenous nar-

ratives means that societal assumptions do not interact in

models with other technical, environmental, or economic fac-

tors, hence limiting the opportunities to quantitatively investigate

the role of societal transformations for environmental change.

Meanwhile, a growing body of scientific literature11–13 in social

sciences (psychology, political science, geography, international

relations, andmany others) highlights the fundamental role of so-

cietal factors in shaping how energy and climate transformations

unfold. The quick and broad transformation that is needed to

meet today’s energy and climate aspirations, such as the Paris

Agreement’s targets, means that this transformation has to be

pervasive across all segments of society: from technology and

infrastructures to markets, institutions, regulation, and individual

practices.13,14 The areas where IAMs, energy-system models,

and other sectoral models could particularly improve can be

divided into three intertwined groups:

d Behavior of all types of actors in transformations: con-

sumer behavior and lifestyles,15–17 material and non-mate-

rial needs,18 values,19 preferences and utilities,20 social

acceptance,21 governance,22,23 geopolitics,24 domestic

politics and political discourses,25 societal capacity to
ber 20, 2019 ª 2019 The Author(s). Published by Elsevier Inc. 423
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mailto:evelina.trutnevyte@unige.ch
https://doi.org/10.1016/j.oneear.2019.12.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.oneear.2019.12.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Figure 1. Three Strategies for Linking Models and Insights from
Social Sciences
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transform,26 political or institutional capacity,27 and many

others.

d Transformation dynamics in time: temporal pathways to

reaching the goals,28,29 speed of transformations,30 lock-

ins,31 path dependencies,32 feedback loops and thresh-

olds,33,34 contingencies, transformation barriers, and

many others.

d Heterogeneity across and within societies: contextual and

environmental factors,35,36 distributional impacts of envi-

ronmental change and policies,37 socio-economic condi-

tions, presence of incumbents and innovators,29 and

many others.

To date, the two tracks of scientific inquiry—models versus

research in social sciences—have largely evolved in parallel.9

However, always assuming societal change as exogenous to

models poses the risk of eventually missing the crucial flexibil-

ities and thus biasing policy recommendations toward easier

quantifiable technical and economic pathways. As already

acknowledged by many,11,12 closer cooperation between mod-

elers and social scientists could potentially lead to valuable com-

bined insights from both fields of knowledge. In this Perspective,

we review the state of the art in this area and then propose a

research agenda to guide experiments to attempt and integrate

more insights from social sciences into models in order to cover

a more complete range of technical, economic, environmental,

policy, and societal factors.

State of the Art
Over the last decades, interdisciplinary research teams have

started experimenting with linking IAMs and energy-system

models with insights from social sciences.9,38–40 Three types of
424 One Earth 1, December 20, 2019
benefits from such collaborations can be distinguished: interdis-

ciplinary learning, increased realism of models, and new solu-

tions to energy and climate challenges. First, modelers and so-

cial scientists who participate in such linking exercises

experience mutual learning: for example, identification of

missing societal factors in models,41,42 improved consistency

between narratives andmodels,43,44 or at least better awareness

and appreciation of the research in other disciplines.45 Second,

these interdisciplinary teams identify specific areas where the

realism of models could be improved, for instance, by represent-

ing deviations from economic rationality in electricity-sector

investments46,47 or by accounting for the public acceptance

bottlenecks in models.45 Third, such interdisciplinary research

also identifies new and arguably more effective and realistic

levers for change in response to the urgent environmental chal-

lenges. Examples include behavior and lifestyle changes in the

transport sector for emission mitigation48 or policy measures

that substitute or complement carbon-pricing policies.49

So far, models and research in social sciences have proved to

be complementary in many aspects. Models comprehensively

and simultaneously represent technology, economy, environ-

ment, and policy, whereas social scientists address the behavior

of various actors, transformationdynamics in time, andheteroge-

neity within and across societies. Empirical social sciences are

mostly based on the analysis of historical or contemporary data

in the form of local to global case studies and aim to understand

why and how certain societal phenomena occur. Empirically

informedmodels can quantify, scale up, and aggregate these re-

sults beyond individual case studies or datasets and eventually

develop forward-looking scenario analyses. Social science

research, especially in science and technology studies or innova-

tion studies, tends to focus on emerging innovations, be it new

technologies, behaviors, or niche players.8 Models in principle

provide attention to all relevant sectors in change given that

they describe competition for market share among incumbents

and innovators as well as quantify the environmental outcomes.

More attention in models is typically given to supply-side sectors

because it is easier to quantify the relevant technical and eco-

nomic factors. Demand is mostly driven by exogenous model

assumptions on demographics and economic activity, or it is

modeled to react to price signals and innovation dynamics.

In principle, three strategies can be adopted to facilitate

collaboration between modelers and social science researchers

(Figure 1):

d Bridging strategy:45,50 models and research in social

sciences proceed in parallel and establish brief exchanges

(bridges), for example, only when discussing shared

concepts.

d Iterating strategy:10,43,44 this strategy is similar to the story-

and-simulation approach,51 where research in social

sciences defines broad exogenous narratives, such as

SSPs on population dynamics, gross domestic product,

urbanization, and so on. These narratives are then trans-

lated into quantitative input assumptions used by the

models. In some cases, the model outputs are also used

for revisiting the narratives again.43

d Merging strategy:52,53 this strategy assumes that at least

the key societal factors can be modeled and hence relies
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on in-depth integration of the two tracks. Insights from

social sciences are used for structurally modifying existing

models or creating completely new models that could

altogether account for technology, economy, environment,

policy, and society.

The main stronghold of the bridging and iterating strategies is

that they recognize the level of complexity and context speci-

ficity of societal change that would otherwise need to be simpli-

fied in models in the case of the merging strategy.9,43,54 The

bridging and iterating strategies hence allow modelers and so-

cial science researchers to excel in their respective domains in

line with the disciplinary traditions. Yet, energy and climate-pol-

icy assessments1,2 inevitably require quantitative information

from models to estimate the magnitude of technical, economic,

and environmental change as well as the impacts of alternative

actions. When models do not endogenize insights on societal

transformations sufficiently, they can end up biasing policy

recommendations toward easier quantifiable technical and eco-

nomic pathways. Therefore, the main stronghold of the merging

strategy is that it aspires to provide a more complete, balanced,

and quantitative picture of change, including societal transfor-

mations. But this strategy also comes at a significant cost of

simplifying complex descriptions from social sciences into

model equations.
Three Steps for Future Research on the Merging
Strategy
In this Perspective article, we focus on the options for the merg-

ing strategy (Figure 1) as a strategy that could lead to break-

throughs in how the behavior of the various actors, transforma-

tion dynamics in time, and heterogeneity within and across

societies are represented in models for energy and climate pol-

icy. Although it is the most unorthodox and demanding strategy,

it enables moving beyond existing disciplinary boundaries and

achieving all three aforementioned benefits of collaborations be-

tweenmodelers and social science researchers: interdisciplinary

learning, improved realism of models, and identification of new

or improved solutions to the environmental challenges. First,

themerging strategy requiresmapping the assumptions on soci-

etal transformations that are already incorporated in the models

and contrasting these assumptions against the latest knowledge

in social sciences. This would lead to interdisciplinary learning.

Second, it requires new empirical research on generalizable pat-

terns and causal relationships in societal transformations in or-

der to incorporate these patterns into models. This would

improve the realism of models. Third, the improved models

can be used for forward-looking policy analyses to identify new

and arguably more effective solutions to energy and climate

challenges.

Because the range of potentially relevant insights from social

sciences is vast, we envision that the merging strategy will start

with many smaller experiments and interdisciplinary collabora-

tions that focus on one area at a time, for example, societal ca-

pacity to take bold climate action, transport behavior response

to policies, or public acceptance of new technologies. As these

experiments progress, their feasibility and added value can be

better judged so that the priorities for more coordinated and

larger-scale merging efforts can be defined. For every experi-
ment, we suggest that all three steps, described below, be im-

plemented in order to structure and guide the merging effec-

tively. We describe these three steps below and give selected

illustrations from the latest research. Current literature contains

fewmerging examples with all three steps systematically carried

out.

Mapping Assumptions in Existing Models

Although criticized for their focus on technology, economy, and

environment, the current IAMs and energy-system models

already include explicit and implicit assumptions on societal

change, such as consumer behavior, limits to the speed of trans-

formation, or heterogeneity of energy service demands across

countries. Mapping, comparing, and harmonizing techno-eco-

nomic assumptions are common practices among modelers in

inter-model comparisons both at the front end of model assump-

tions55 and at the back end of model outputs.56 But only a hand-

ful of exercises9,57,58 have attempted tomap the assumptions on

societal transformations in models. This mapping has also re-

mained at a generic level, for instance, when it would be speci-

fied what types of actors are represented in models: aggregate

social planners with or without perfect foresight, rational deci-

sion makers for investment and dispatch, households of various

income, and so on. The actual implications of these assumptions

on the model outcomes therefore remain unclear. Other map-

ping exercises or modeling critiques59,60 have occurred outside

the modeling community, and the outcomes have never been

fully confirmed or internalized by the modelers. As such, no

informed judgement can be made today whether the existing

IAMs and energy-system models can be treated as models

with adequate representations of at least the most important so-

cietal factors and, if not, what the priorities for improvement are.

Taking various social science insights that are relevant for

climate and energy policy, future research should start withmap-

ping out the related assumptions in the current models. Box 1

gives a short example of mapping assumptions on consumer

behavior and lifestyles in the transport sector in IAMs. After

such mapping occurs, further research should analyze whether

and how these modeling assumptions are different from the lat-

est knowledge in social sciences. Another example is presented

in Box 2, which illustrates how the empirically derived framework

of capacities to transform climate governance26,61 can guide

systematic assessment of missing elements in the SSP narra-

tives and associated IAM modeling. We envision that step-by-

step similar exercises of mapping and assessment exercises

will be done for many societal factors. Existing theoretical frame-

works in social sciences could be used as benchmarks against

which the models could be assessed, and these frameworks

will naturally differ depending on the issue at hand.

It is essential that such mapping and assessment involve both

modelers and social science researchers on equal footing. Inter-

disciplinary dialogs that are essential for shared understanding

and mutual learning for the merging strategy require significant

effort, time, and open mindedness to the different disciplinary

cultures. Some of these dialogs can be easier than others, espe-

cially if the social science discipline also uses models such as

demographic research. But it is not only models that can benefit

from knowing about the gaps between their assumptions and the

latest insights in social sciences. Anticipating the potential quan-

titative role of incorporating societal factors through preliminary
One Earth 1, December 20, 2019 425



Box 1. Example of Mapping Assumptions on Behavior and Lifestyles in the Transport Sector in IAMs

Changes in consumption behavior and lifestyles could contribute to mitigating climate change, especially in the transport sector.48

These changes include one-time decision making, such as the choice of transport mode and technology, as well as repetitive be-

haviors, such as car usage.17 There are various ways how behavioral considerations, their temporal evolution, and response to

policy are already incorporated in IAMs:

d Transport technology choice is defined in IAMs by the addition ofmodel constraints on how fast a new technology can be adop-

ted, the addition of preference and hurdle factors to indicate attractiveness or perceived risk of a technology, the modification

of assumptions on consumer risk aversion to account for social influences, or the use of multinomial logit equations that repre-

sent heterogeneity in user choice.62–64 All these features represent technology choice in a more nuanced manner than imme-

diate switching to a cheaper technology, which would otherwise be the default in models. A key challenge here is to find solid

empirical quantification of these model features.64

d Repetitive consumption behavior is typically represented in IAMs by empirically observed trends, such as the increased usage

of transport and higher preference for cars and airplanes with growing income.65 Some models have explicitly built in theoret-

ical concepts that are fit to represent structural change. For instance, travel-time budget and travel-expenditure budget66–68

together result in a growing preference for higher-speed transport modes as income increases. Other assumptions are implicit

and cover behavior in a very aggregated way, such as the sensitivity of transport-energy demand to income growth.65

d Impacts of policy on behavior change, i.e., moving away from default trends, in IAMs are mostly examined through scenario

analyses. For example, some studies have analyzed changes in behavior over time by varying previouslymentioned preference

factors and quantifying their effects on vehicle adoption or modal shift.44,69 Although it is difficult to quantify the effects of spe-

cific behavior policies, such as information campaigns, because of limited empirical data, scenario analysis at least helps to

elucidate the idealized potential impact.

One Earth
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scenario analyses in models can help identify themost influential

factors in long-term evolution of energy, climate, and environ-

mental systems. These influential factors should be without

doubt investigated further and included in the models.

Empirical Research on Quantifiable Patterns

Once there is a better understanding of which societal factors

could be potentially integrated endogenously into models, these

factors need to be converted into the form of generalizable and

quantifiable patterns that define causal relationships. The in-

depth understanding of societal phenomena and their drivers

and barriers primarily falls within the scope of disciplinary

research in social sciences. This disciplinary research on its

own is undoubtedly crucial for effective energy and climate ac-

tion, but IAMs and other global or national sector-specific

models need to represent any complex real-world phenomena

in stylized and simplified ways to be feasible in terms of data

and computation time. That is why the empirical research on

generalizable and quantifiable societal patterns for the merging

strategy needs to be designed differently than for disciplinary

research. The empirical research needs to look for simple yet

as accurate as possible quantitative equations.

A successful and widely used example of such a pattern is the

experience curve that shows how the costs of new energy tech-

nologies decrease as cumulative investment into these technol-

ogies grows.71 The inclusion of experience curves into IAMs or

energy-system models is a blueprint for the type of future

research strategy that we propose. Endogenous technological

learning has been studied for more than two decades.72 Techno-

logical learning hypothesizes that the effort to expand technol-

ogy’s capacity depends on experience gathered in the past by

a social group, such as a country.71 Despite being a complex so-

cietal concept, experience curves have been estimated empiri-

cally and integrated in models. A strong interest in public policy,

scientific curiosity, and the necessity to account for technolog-

ical learning in models led to a long-lasting interdisciplinary ex-
426 One Earth 1, December 20, 2019
change. Technological learning was a subject of many case

studies in the field of industrial production in order understand

the drivers and conditions for successful learning. This empirical

research created the evidence base. The concept was then op-

erationalized in measurable variables, such as cumulative

installed capacity and investment costs. The data were exten-

sively gathered for various technologies and countries and

were summarized in quantitative functions between experience

and improved technology. These functions and data were

included in various IAMs and energy-system models, making it

a common feature by now.73,74 This integration of endogenous

technological learning turned out to change the modeling results

on technology choice, energy-sector developments, the eco-

nomics of mitigation,75 and regionally heterogeneous transition

dynamics.76 Subsequent scientific inquiry broadened the

perspective to the inducement of learning by policy. For

example, it was shown that policies to control emissions, such

as carbon pricing, can trigger learning, but additional policies

that directly incentivize technology deployment, such as feed-

in tariffs, further facilitate emission reductions by reducing

costs.77–79

Another recent concept is the framework of social learning for

vehicle adoption, which describes the reduction of anxiety to-

ward new technologies through social influence.42 Other early

examples of potentially quantifiable patterns that still need

further investigation are the S-curves80 or multinomial logit equa-

tions62 for modeling technology adoption or the more general

suggested laws of energy transition.81,82 For instance, the sug-

gested laws observe that new technologies go through expo-

nential growth at a rate of 1 order of magnitude per decade until

they reach 1% of the world’s energy share and then switch to

linear growth after several decades.82 So-called stylized facts83

have been also proposed as a model diagnostic tool. In the

future, for example, it could be useful to conceptualize and oper-

ationalize in models societal capacities to take bold



Box 2. Example of Assessing Assumptions on Societal Capacity to Transform in SSP1

One of the SSPs, SSP1,10 describes a global pathway of socio-economic development where challenges of climate-change miti-

gation and adaptation are low as a result of progress in sustainable development and environmentally friendly technology. When

coupled with IAMs, SSP1 investigates policies that are grounded in global cooperation, efficiency, and cost-optimal implementa-

tion. The concept of societal capacity to transform26 and its local interpretation can help identify the missing points in SPP1 and

associated modeling. The table below shows several examples by using a local application of societal capacity to transform in

Europe as a starting point for identifying the missing societal factors.

Societal Capacities to

Transform26

Examples of These

Capacities in SSP1 in

Europe26

Examples of SSP1 and IMAGE

Assumptions69,70 that Are

Consistent with These Capacities26

Examples of SSP1 and IMAGE

Assumptions that Are

Underrepresented

Stewarding: the ability to

anticipate, protect, and

recover from disturbances

while exploiting

opportunities for

sustainability

d strong social networks

and supportive social

contexts

d proactive long-term

integrated planning

d risk taking and

uncertainty embracing

d collective memory and

learning (reflexivity and

knowledge integration)

d land-use change is driven by

food consumption, which in turn

is driven by population, welfare,

poverty reduction, and dietary

changes

d higher food consumption is

compensated by higher yield,

where land expansion leads to

higher prices and incentivizes

yield improvements

d underrepresented

considerations of institutions

and some lifestyles

d missing representation of

how the actors can adapt,

form coalitions, and otherwise

enable incentives for yield

improvement beyond price

effects

Unlocking: the ability

to recognize and

dismantle drivers of

unsustainability and

path dependencies

d no support for the

status quo

d effective opposition

networks

d energy supply undergoes slow

transition to renewable energy

as a result of existing

infrastructure and competition

from fossil fuels

d the fossil-fuel-extraction sector

is constrained by restrictive

land-lease and permission

policies

d underrepresented

considerations of perceptions

and institutions

d unaccounted roles of

innovators to oppose the

status quo and of existing

power interests to resist

innovation

Transforming: the

ability to create

novelties and embed

them in practices

d leadership for innovation

d learning from tested

solutions and replicating

and upscaling them

d transport-energy demand is

increasingly supplied by

renewable energy as a result

of electric and hydrogen cars

and biofuels in aviation

d lifestyle changes and end-use

efficiency smoothen energy

demand that would otherwise

grow faster

d underrepresented

considerations of institutions,

land-use tenure, and some

lifestyles

d missing representation of

the role of actors to enable

transformation through

learning and upscaling

Orchestrating: the

ability to coordinate

interactor processes

in order to maximize

synergies

d shared, long-term

development goals

d collaboration across

scales and sectors

d good governance and

engaged political culture

d inefficient bioenergy is

phased out in the residential

sector and is replaced

by electricity and natural

gas

d underrepresented

considerations of institutions

d missing representation of

multisectoral incentives

and barriers for the different

actors to collaborate toward

a shared goal
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environmental action (Box 3), political feasibility,27 or the role of

governance22 in achieving environmental targets. These and

similar conceptualizations need to go hand in handwith the iden-

tification of measurable proxies that can be used in models.

In order to identify such generalizable and quantifiable pat-

terns, empirical research is essential. A crucial requirement for
such research is that it needs to ensure a broad spatial, societal,

and temporal coverage including a wide variety of circum-

stances. Meta-analyses provide a good starting point.90,91 As

is often observed, though, evidence from social sciences usually

comes from case studies that are very sparse for global and

long-term coverage, segmented, and hard to harmonize as a
One Earth 1, December 20, 2019 427



Box 3. Example of Empirical Research on Costs and Capacities to Phase Out Coal

To achieve the current climate targets, coal-based power should be phased out in the near future.84 The causal relationship be-

tween the government’s institutional capacities and the ability to formulate and implement energy policies has been thoroughly

documented since the responses to the oil crises in the 1980s.85 The importance of the governmental policies in supporting the

persistence of the coal sector has been highlighted multiple times in the UK, Germany, and South Africa.86–88 Governments

that are free from corruption are potentially more capable of following through on the state goals, taking into account typically

dispersed public concerns about air pollution and climate change, and resisting typically concentrated lobbying pressures of

pro-coal interests.

Some 30 countries and over 20 sub-national jurisdictions pledged to retire their existing coal power plants by 2030 or earlier and

not to build new coal plants in the initiative, known as Powering Past Coal Alliance (PPCA). An empirical analysis89 has shown that

these countries produce and use less coal, experience no or negative growth in electricity demand, and have older power-plant

fleets. These factors make it less costly to phase out coal because there is less risk of stranded assets, lost employment, and the

need to find alternative means of electricity generation. But these factors alone do not explain themembership in PPCA. The PPCA

members are wealthier and have transparent governments that are independent of industrial interests. This allows their govern-

ments to formulate and execute policies in the interests of the entire society while overcoming potential resistance from pro-

coal interests, including the loss compensation. These characteristics set PPCA members aside from major coal consumers,

such as China and India. This insight extends beyond coal and highlights that bold climate action depends on both its political

and economic costs (e.g., to compensate communities and companies affected by the coal phase out) and the government’s ca-

pacities to bear these costs. As these costs and capacities evolve in time, climate policies such as the coal phase out could diffuse

from their early adopters to other countries.

This figure plots the index of functioning of government against the share of coal in power generation in PPCAmembers and other

countries. The size of the circles indicates the current capacity of coal power. Coal18 represents 18 countries responsible for over

90%ofmodern coal production; they are bolded and circled in black. The dashed line and the shaded area illustrate the results of a

logistic regression analysis: the area to the left and above the dashed line shows the predicted probability of belonging to PPCA

above 50%, and the shaded area shows where the probability is at least 5%. Redrawn with permission from Jewell et al.89
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Box 4. Example of a Modified Conventional Energy-System Model

Conventional technology-rich, perfect-foresight energy-system models apply the social planner’s assumption and minimize total

system costs in order to quantify future energy-market scenarios by assuming perfectly competitive markets.4 Empirical research

shows that real-world transitions are unlikely to neatly follow the sole rationale of minimal system costs.96,97 As shown in the figure

below, ex postmodeling of the UK electricity sector46 in 1990–2014 demonstrated that, even if parametric uncertainty is kept at a

minimum, the real-world transition cannot be reproduced with a conventional model because this transition has 16% higher total

system costs than the cost-optimal scenario. The ex postmodeling helps to trace back some of the reasons for this deviation from

cost optimality: emergence of previously unknown environmental concerns, new technology, or conscious policy decisions with

goals other than minimal costs.46

For prospective modeling decades ahead, even if the full spectrum of reasons for deviation from cost optimality cannot be antic-

ipated and endogenized intomodels, it is meaningful for models to compute not only cost-optimal but also near-optimal scenarios.

For this purpose, the existing models can use the modeling to generate alternatives (MGA) technique46,98 and treat the near-

optimal scenarios as part of the uncertainty analysis. This technique generates large ensembles of energy scenarios that are either

cost optimal or within a pre-defined threshold above the minimal total system costs (such as 16% above). The threshold can be

defined through empirical research97 together with ex post modeling.46 Application of this technique reduces the bias in conven-

tional models toward unrealistic cost-optimal scenarios, and societal transformation dynamics can be broadly encapsulated by

means of MGA and uncertainty analysis.

This figure plots the ex post cost-optimal scenario of the UK electricity sector transition against the real-world transition and its

costs from the same energy-system model. Reprinted and modified from Trutnevyte46 with permission from Elsevier.
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result of diverse methodologies.92 Such case studies are more

often collected for the global North rather than the South, as

has been shown for urban solutions to climate change93 and

hence for countries with liberalized market access and free

trade. When such evidence from case studies needs to be syn-

thesized and scaled upwith the use of typologies,93,94 the under-

represented types of cases either get described by imprecise re-

lationships or are overgeneralized from just a couple of case

studies. Some evidence on societal factors comes from surveys

that present only a temporary snapshot of the situation at a given

point in time and cannot be straightforwardly extended to the

future without longitudinal data collection.95

Such ambitious empirical research for the merging strategy is,

without doubt, costly and constrained by various practicalities.

On the one hand, in the global South, public data availability is

limited, local funding for case studies is scarce, and the ability

to disseminate research results is low. On the other hand,

large-scale harmonized studies across many countries are

demanding undertakings that require substantial efforts of coor-

dination and can be enabled only by sustained long-term fund-

ing. Yet, the previously mentioned examples of endogenous

technological learning or travel time and expenditure budget

(Box 1) show that even in the absence of ideally designed and
truly coordinated empirical research, it is still possible to identify

some generalizable and quantifiable patterns that are robust

enough to be included in models. Such empirical research, first

of all, enables ways to increase the realism of models and to pro-

ceed with the merging strategy (Figure 1). Then, such research

serves many other purposes too: it can be used to improve con-

ceptual and theoretical understanding of societal transforma-

tions and to gather data and insights for policy evaluation.

Modifying or Building New Models

When robust generalizable and quantifiable patterns are elicited,

the next step is to find ways to incorporate these patterns into

models by using the merging strategy from Figure 1. In principle,

there are three options: (1) to use and modify existing IAMs or

sector-specific models, (2) to create from scratch new societal

transformation models, such as socio-technical energy transition

models53 or agent-based models (ABMs), or (3) to soft link the

two and iterate between existing (reduced) models and socio-

technicalmodels orABMs.One successful example is the integra-

tionofdemographic research inSSPs.10,44Box4providesanother

example of how a conventional energy-system model4 can be

modified to at least broadly cover deviations from cost-optimiza-

tion rationale in real-world transformations. Such a strategy of

modifying an existing model has its advantages: it is more
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Box 5. Example of a New ABM-Based IAM

MUSE47 (Modular Energy System Simulation Environment) is an ABM-based tool for integrated assessment. It is explicitly de-

signed to enable a user to simulate the decision-making processes of citizens, firms, and other societal agents in the energy-

land-climate system. Agents in the end-use sectors consider commodity and technology prices and performance and then apply

user-defined bespoke decision-making rules to choose between options tomeet their service demands. Similarly, agents in supply

and conversion sectors consider these demands, resources, and technologies available and likewise apply bespoke rules to

choose between options. Their choices influence commodity prices with a knock-on influence on decisions in the end-use sectors.

The model achieves a partial equilibrium by amarket-clearing algorithm that iterates among end-use, conversion, and supply sec-

tors in each region until all sectors agree on the price and quantity of each commodity. Decarbonization options are simulated via

interaction with a climate module and adjustment of emissions price until the emissions budget is reached.

What makes MUSE a new approach among IAMs is its ability for modelers or model users to construct their own decision-making

rules: technology search spaces that can be influenced by other agents or different objectives—such as payback time, emissions,

comfort, or social prestige—or multiple ways to combine objectives to reach a decision. MUSE also allows various definitions of

these features for each agent in each sector. A recent application of MUSE47 has demonstrated that the technological makeup of

future low-carbon energy systems can be strongly influenced by the decision making of citizens and firms, where non-cost fea-

tures of the options bear considerable weight.

This figure shows the structure of the MUSE model.47,99 Each sector is represented by an agent-based module. Reprinted from

Garcı́a Kerdan et al.99 with permission from Elsevier.
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pragmatic and allows one to build on the strengths of already es-

tablished and validated modeling paradigms. Box 5 illustrates

thecaseofa newABM-based IAMthatmore fundamentally recon-

figures the model structure. Overall, all kinds of experimentations

withmodified and newmodels are needed for testing the architec-

ture and limits of thesemodels and for understandingwhat can be

modeled endogenously and whether that leads to substantially

different model results and conclusions to justify the efforts.

Inseparable elements of building robust modified or new

models that account for societal change are uncertainty analysis

and model validation. Societal transformations are generally
430 One Earth 1, December 20, 2019
characterized by higher variability and deeper uncertainties

than transformations that can bemeasured and validated in units

of energy, land, or emissions and generally follow physical prin-

ciples. The most popular practices of model evaluation83 at the

moment include qualitative assessments, verification and docu-

mentation of modeling code, stylized facts for assessing the

models, model calibration, or sensitivity analysis. We argue

that extensive validation through ex post modeling is a must

for models that include societal dynamics so that it is clear

whether model equations provide good representation of

observed transformations.46,100 Box 4 provides one example.
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Such ex post modeling can ideally by combined with out-of-

sample testing.101 Advanced, rather than simple, uncertainty

analysis4,102 and model validation are increasingly applied by

modelers, but these techniques have yet to become common

practices.

An important gain from integrating insights fromsocial sciences

into models endogenously, as we suggest in this Perspective, is

that this would allow quantifying temporal pathways toward

reaching long-term energy and climate goals. When behavior of

all types of actors, transformation dynamics in time, and hetero-

geneity across andwithin societies is incorporated, thesemodels

would give crisper insights on effective environmental solutions.

Of course, this can be done only when truly robust, generalizable,

andquantifiable evidence fromempirical researchandmodel vali-

dation are successful. In the absence of such evidence, socio-

technical transition models or ABMs can be used only in a more

exploratory way in parallel or soft linked to existing IAMs and

sector-specific models. One particular benefit in the case of so-

cio-technical transition models or ABMs is that modeling can

result in long-term scenarios with explicit representations of

various types of actors and their short-term decisions: govern-

ments, large corporations, small and medium enterprises, citi-

zens, and so on. Current outputs from IAMs and energy-system

models gloss over the implications of the actors’ decisions and

hence potentially effective levers of change.

Concluding Remarks
In this Perspective, we argue that IAMs, energy-system models,

and other sector-specific models should experiment more with

integrating insights from social sciences in order to improve the

model representations of societal transformations, such as

behavior of various actors, transformation dynamics in time,

and heterogeneities within and across societies. There are multi-

ple strategies for achieving this, including the bridging, iterating,

and (the most ambitious) merging strategies (Figure 1). Each

strategy offers a different balance of benefits: improved realism

of models, more effective and realistic solutions at various time

horizons, and mutual learning across different disciplines. In this

Perspective, we have focused on the merging strategy, where

empirical research in social sciences helps not only to elucidate

societal transformations but also to extract robust generalizable

and quantifiable patterns to be included in current and new

modeling frameworks. The main stronghold of the merging strat-

egy is that it enables moving beyond existing disciplinary bound-

aries and ideally providing quantitative assessment of technical,

economic, environmental, and social change on equal footing

for energy and climate policy. Even if it needs time and resources

and even if it forces social scientific insights to be represented in

oversimplified equations, keeping long-term societal transforma-

tions only exogenous tomodels means that themodels will even-

tually miss out on crucial societal elements of initiating the neces-

sary transformative change.

Various merging experiments are already ongoing. Given such

a vast range of potentially relevant insights from social sciences,

these individual experiments are the right means of identifying

the most promising insights to be prioritized in modeling. In the

longer run, such uncoordinated experiments are valuable but

could turn out to be too fragmented to play a significant role in

improving IAMs and other models for energy and climate policy.
Ideally, wewould need an interdisciplinary global effort with a uni-

fied goal that is structured and organized around the guidance

steps that we propose here. Realistically, the success examples

of experience curves or travel time and expenditure budget

demonstrate that similar merging achievements can still emerge

and gather momentum even without true coordination, when

there is policy interest and scientific curiosity.
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Halbe, J., Papachristos, G., Chappin, E., Kwakkel, J., et al. (2015). Pros-
pects of modelling societal transitions: position paper of an emerging
community. Environ. Innov. Soc. Transit. 17, 41–58.

53. Li, F.G.N., Trutnevyte, E., and Strachan, N. (2015). A review of socio-
technical energy transition (STET) models. Technol. Forecast. Soc.
Change 100, 290–305.

54. Pedde, S., Kok, K., Onigkeit, J., Brown, C., Holman, I., and Harrison, P.A.
(2019). Bridging uncertainty concepts across narratives and simulations
in environmental scenarios. Reg. Environ. Change 19, 655–666.

55. Krey, V., Guo, F., Kolp, P., Zhou, W., Schaeffer, R., Awasthy, A., Bertram,
C., de Boer, H.-S., Fragkos, P., Fujimori, S., et al. (2019). Looking under
the hood: a comparison of techno-economic assumptions across na-
tional and global integrated assessment models. Energy 172,
1254–1267.

56. Stanford University (2019). Energy Modeling Forum. https://emf.
stanford.edu/.
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H I G H L I G H T S

• Distributional impacts assessed for
decentralized renewable generation
(DREG).

• Large trade-offs found between cost-
efficient vs. regionally equitable allo-
cation.

• Least-cost allocation implies con-
centrating DREG to few most produc-
tive sites only.

• Solar PV is key for more regional
equity with small trade-offs in gen-
eration costs.

• Policies for cost-efficient DREG allo-
cation risk strengthening regional dis-
parities.
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A B S T R A C T

Decentralized renewable electricity generation (DREG) has been growing at an unprecedented pace, yet the
appropriate spatial allocation and associated regional equity implications remain underinvestigated. In this
study, we quantify the trade-offs between cost-efficient (least-cost) and regionally equitable DREG allocation in
terms of electricity generation costs, investment needs, and DREG capacity requirements. Using the case of the
ambitious and publicly-approved Swiss Energy Strategy 2050, we set up a bottom-up, technology-rich electricity
system model EXPANSE with Modeling to Generate Alternatives at a spatial resolution of 2’258 Swiss munici-
palities. In order to measure regional equity implication, we adapt the concepts of the Lorenz curve and the Gini
coefficient. We find a significant trade-off by 2035 in Switzerland: 50% increase in regional equity when allo-
cating DREG to various Swiss regions on the basis of population or electricity demand leads to 18% higher
electricity generation costs. Least-cost allocation implies concentrating DREG and associated investments to few
most productive locations only. Solar PV is the key technology for increasing regional equity. We conclude that
in countries with spatially-uneven DREG resources like Switzerland, any policies that focus on cost efficiency
should anticipate regional equity implications in advance and, if desired, minimize them by promoting solar PV.

1. Introduction

The last decade was characterized by the largest ever increase in

installed capacity of decentralized renewable electricity generation
(DREG, i.e., solar PV, wind, biomass, and small hydropower) as well as
by falling costs [1]. Installed solar PV capacity grew globally about
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fiftyfold, followed by wind energy that rose nearly sixfold [2]. Growth
of solar PV was mostly driven by substantial reductions in technology
cost, where PV module prices decreased by 81% since the end of 2009
[1], as well as a result of generous policy incentives in some countries.
The increased deployment of DREG is foreseen to continue in the future,
and it is very much needed in order to reduce greenhouse gas emissions
and local pollution, contribute to national energy security and eco-
nomic growth, create jobs, and provide affordable and reliable energy
for all [1]. As in every transition, however, there is a risk that some
regions are more able than others to build DREG [3,4]. Low-carbon
transition that is based on DREG thus risks generating new patterns of
spatially uneven regional development, such as the clustering of DREG
investments, jobs, or policy support to few locations [5]. Finding ways
to address regional distributional impacts and to anticipate potentially
emerging inequities is a new and recently noticed policy challenge [6].

In the global context, Switzerland plays a pioneering role with its
ambitious Energy Strategy 2050 that, for the first time worldwide, has
been approved in a national referendum in 2017 by 58% of the Swiss
voters [7]. In the electricity sector, the Energy Strategy 2050 sets a
centrally-coordinated framework to support DREG and efficiency im-
provements in order to replace five existing nuclear reactors that cur-
rently constitute 32% of the electricity mix [8]. The non-hydro DREG
(i.e., solar PV, wind, biomass, and enhanced geothermal systems)
therefore need to grow from 2.5 TWh/year in 2017 to 11.4 TWh/year in
2035 [9] and they are incentivized by one-time subsidies or feed-in-
tariffs. The early evidence shows that DREG was adopted regionally
unevenly so far [10], but little is known to what extent the emerging
spatial pattern can have unintended consequences in terms of DREG
generation costs or regional equity implications.

Cost-efficient and regionally equitable spatial deployment of DREG
can both have positive and negative implications on the cost, social
acceptance and system-wide output variability of DREG. From an in-
vestor “component-level” perspective, a cost-efficient DREG allocation
is desirable as it maximizes electricity generation at minimum elec-
tricity generation costs [11]. However, such an allocation strategy
could be problematic for society, as it encourages a clustering of DREG
to only few locations with the best harvesting conditions [12]. In ad-
dition, there is a broader realization that component-level efficiency
does not necessarily coincide with whole-system efficiency [11–13].
Studies have shown that more even distributions of intermittent wind
and solar installations can be more cost-efficient if transmission and
storage costs are included [12,14,15].

From a policy perspective, spatially-even DREG allocations could be
more desirable, as an unequal regional distribution of investments,
policy support, or other economic benefits could raise public concerns
[16] and increase policy implementation risk [17]. With rapidly rising
numbers of DREG, there is an increased risk of public aversion, which
can be provoked by human disturbances caused by wind turbines [18],
solar panels [19], or enhanced geothermal systems (EGS) [20]. In order
to ensure a just transition with low implementation risks, a more hol-
istic approach is required that considers social equity and acceptability
of new DREG installations. Distributional justice of energy infra-
structure represents a call for a more equitable distribution of benefits
and burdens on all members of society regardless of income, race and
other factors [21]. From a sub-national perspective, regional equity is
also desirable for enabling a renewable transition with maximum at-
tention to local needs [17].

Apart from potentially higher public acceptance [22], reduced
policy implementation risk [17], and a more even distribution of ben-
efits and burdens of energy developments, regional equity also has
advantages from a technical standpoint too. Electricity that is supplied
close to demand reduces the need for complex and extensive new
transmission lines [14,15]. In addition, regional equity can support the
balancing of decentralized and naturally volatile DREG electricity
supply [23]. Spatially disaggregating weather-dependent DREG across
different regions can counterbalance spatially- and temporally-

correlated weather patterns [24–26]. Regional equity can, therefore,
make power systems with high shares of DREG more resilient. In
practice, however, the allocation of DREG is less a question of optimal
spatial allocation and more dependent on local planning, political de-
cisions and policy choices [11]. In the case of solar PV, for example,
exploitable solar PV potential, regional spillover effects, economic re-
sources, home ownership and population density [10,27–29] were
found to be the key predictors of regional PV penetration.

Several studies so far assessed the implications of various spatial
allocation strategies for DREG. Using spatially-explicit electricity sector
modeling, most studies investigated the least-cost DREG allocations
[30,31], focused on the implications of weather effects on DREG siting
[23,32], or quantified the regional economic impacts of several existing
DREG scenarios [4]. More recently, new electricity system models
which directly incorporate energy justice principles have been devel-
oped to propose more equitable energy developments – for example
regarding the equitable distribution of energy infrastructure in Ger-
many [12] or regarding the equal access of electricity in sub-Saharan
Africa [33]. In the former example, Drechsler and colleagues [12] de-
veloped a spatially-explicit model for Germany in order to, for the first
time, assess the trade-off between regionally equitable and cost-effi-
cient allocation of wind turbines and open-field solar PV. The study
found a weak and hence thought-provoking tradeoff: there is only a 2%
difference in total generation costs between cost-efficient and re-
gionally equitable allocation of these plants in Germany. Significant
increases in regional equity can be achieved with very small increases
in costs, when not all wind turbines are located in the windy North of
Germany and not all solar panels in the sunnier South. While providing
an essential first step of quantifying the trade-off, this study only ana-
lyzed wind and solar PV and neglected the rest of the electricity gen-
eration mix with centralized and decentralized generators. The study
also focused on the case of Germany with relatively evenly distributed
solar and wind resources and it is unclear whether the same conclusions
of negligible trade-off would apply elsewhere.

What is lacking in the current scarce scientific evidence is a more
nuanced understanding of the trade-offs between regionally equitable
and cost-efficient (least-cost) allocation strategies for the rapidly
growing DREG. First, especially in countries like Switzerland with
spatially uneven renewable energy resources, the trade-offs can be ex-
pected not to be negligible. Second, in-depth assessments of the actual
spatial patterns in DREG growth are necessary [11] in order to identify
whether DREG transition is on a path to deepen regional disparities or
to deviate from cost-efficient futures.

In this study, we explore the issue of where to appropriately allocate
DREG in Switzerland by combining spatially-explicit electricity sector
modeling with energy justice theory. Specifically, we focus on assessing
the distributional trade-offs of DREG allocation in terms of cost-efficient
and regionally equitable justice principles. In Section 2, we briefly in-
troduce the key concepts of energy justice theory and propose an
overall framework of distributional energy justice, in which we embed
our analysis. Then, we set up a bottom-up, technology-rich electricity
system model EXPANSE with Modeling to Generate Alternatives at a
spatial resolution of 2′258 Swiss municipalities. Using this model, we
quantify the trade-offs between cost-efficient (least-cost) and regionally
equitable DREG in Switzerland in terms of electricity generation costs,
investment needs, and DREG capacity requirements.

2. Overall framework of distributional energy justice

Energy justice has emerged as a new interdisciplinary research field
which seeks to apply justice principles to energy policy, energy pro-
duction, energy consumption, energy activism, energy security, and
climate change [21]. In order to explore existing energy challenges
through the lens of social justice theory, a range of conceptual frame-
works has emerged. Jenkins et al. [21] propose a framework with three
considerations of justice: to identify the distributional benefits and
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burdens of energy developments (distributional justice), to identify who
they affect (recognition-based justice), and to identify strategies for
remediation (procedural justice). Sovacool et al. [34] explore a wide
range of energy justice issues such as energy-related human rights
abuses, energy poverty and negative externalities across several di-
mensions, including time, economics, politics, geography, and tech-
nology. In an attempt to qualitatively evaluate the impact of replacing
coal-fired power plants with wind turbines and solar panels, Chapman
et al. [35] introduce an equity factor framework which enhances the
standard cost mitigation approach by additionally considering equi-
table outcomes for society in terms of regional greenhouse gas reduc-
tion, health, employment and electricity prices.

We adapt the above-mentioned concepts to derive our own overall
framework of distributional energy justice (Fig. 1). The proposed fra-
mework is an effort to conceptualize and measure the distributional
impacts of DREG allocation. We include three energy justice types:
distributional, procedural and recognition justice [21]. Our framework
focuses in detail on distributional justice, for which we further distin-
guish between three dimensions: across time, society, and space. Dis-
tributional justice across time relates to intergenerational justice and
injustice, such as environmental externalities caused by the energy
system (e.g. impacts and mitigation of climate change, resource de-
pletion, or nuclear waste). The societal dimension reflects justice and
injustice, such as the unequal impact of energy on low- vs. high-income
households or social marginalization of certain groups of society. The
third dimension across space examines justice and injustice, such as
regionally uneven environmental and economic developments. Within
the spatial dimension, we distinguish between the main categories of
equity factors: energy technology, economic costs and benefits, energy
access and security, environmental impacts, health impacts and impacts
on employment and income (see Fig. 1).

We include four equity principles for distributional justice as pro-
posed by Höhne et al. [36]: equality, cost-efficiency, capability, and
responsibility. Equality (e.g. regional equity) relates to the egalitarian
principle, which translates into the equal allocation of benefits and
burdens across all members of society, space or time [37]. In contrast,
the cost-efficiency principle relates to utilitarianism which aims to
maximize the total sum of utilities of society [38,39]. The capability
principle is often referred to as “capacity” or “ability to pay for miti-
gation” [36]. Under this principle, it is equitable if more capable re-
gions (e.g. regions with higher gross domestic product) have, for ex-
ample, more ambitious DREG adoption targets. The responsibility
principle states that it is equitable if regions with, for instance, higher

historical contribution to global emissions do more than others [36].
This paper attempts to enrich traditional electricity sector modeling

by directly incorporating some of the before mentioned concepts of
energy justice. In our model, we assess the trade-off between cost-ef-
ficient and regionally equitable allocation of DREG in terms of elec-
tricity generation cost, DREG installed capacity and capital invest-
ments. The equity indicators that are relevant for this study are shaded
in black in Fig. 1. In Section 3, we briefly introduce our model, the
required data and our methodological approach are described.

3. Methods

3.1. EXPANSE electricity system model

In this study, we use a spatially-explicit, bottom-up, technology-
rich, perfect-foresight electricity system model called EXPANSE
(EXploration of PAtterns in Near-optimal energy ScEnarios) [40–42].
The detailed documentation of the model can be found in the
Supplementary Information. We apply EXPANSE to assess a total of
2′000 spatial DREG allocation scenarios in all 2′258 Swiss munici-
palities for the year 2035. In order to computationally accommodate
the high spatial resolution and high number of scenarios of our model,
we analyze annual demand and supply sums only. Yet, we also ensure
that maximum amounts of DREG integration do not exceed the tech-
nical limits from Swiss studies with higher temporal resolution [15].

As a bottom-up model, EXPANSE relies on the linear optimization of
total electricity generation costs at a municipal level with national-level
constraints. In this way, EXPANSE puts municipal decisions on DREG
siting at the core rather than assumes a federal-level central planner as
other bottom-up models [43]. EXPANSE includes spatially-refined data
on the Swiss electricity demand and generation for the key centralized
technologies (large hydropower dams, large run-of-river hydropower,
and gas power plants), DREG technologies (small hydropower, solar PV,
wind turbines, EGS, woody biomass, biogas, and waste incineration),
net import, and electricity savings through end-use efficiency measures
(see Supplementary Information). We do not consider open-field solar
PV in our model, as these are almost non-existent in Switzerland and
are unlikely in the future due to social concerns over land use [44].

By applying state-of-the-art Modeling to Generate Alternatives
(MGA) method [40,41,45], EXPANSE does not only investigate cost-
efficient (least-cost) scenarios of DREG allocation but also computes
2′000 so-called near-optimal scenarios that have up to 20% higher total
electricity generation costs. In this way, the trade-off between regional

Fig. 1. Energy justice framework including energy justice types (1) and dimensions (2), equity factors (3), and equity principles (4).
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equity and cost-efficiency can be quantified for a very large number of
scenarios that are still at reasonable costs. Regarding the predefined
value of slack, existing modeling studies typically assume 10–30%
[42,43,46,47]. For the study reported here, a maximum slack of 20% is
assumed because the aim is any way to illustrate the gradient in terms
of increasing total system costs and regional equity.

3.2. Regional equity quantification

In accordance with the equality principle described in Section 2, we
define regional equity as the spatially even distribution of DREG elec-
tricity generation. Specifically, two regional equity indicators are cal-
culated: even DREG allocation on the basis of population size or on the
basis of electricity demand of each municipality. In our definition, it is
perfectly regionally equitable (Equity= 100%) if every municipality
produces the same amount of DREG electricity per capita or per kWh of
demand, and it is perfectly regionally inequitable (Equity= 0%) if all
DREG electricity is generated by only one municipality.

We measure the regional equity performance of each spatial allo-
cation scenario by using an adapted Gini index, which is similar to the
method described by Drechsler et al. [12]. The Gini index is a common
statistical indicator for measuring the uniformity within a given dis-
tribution [48]. The graphical representation of this adapted Gini index
is the Lorenz curve (Fig. 2), which shows the proportion of total DREG
electricity that is generated by the cumulative municipal population
share or electricity demand share. The equity index of 0% to 100% is
equal to 100% minus the ratio of the area that lies between the perfect
equity line and the Lorenz curve (marked as A in Fig. 2) over the total
area under the perfect equity line (marked as A and B):
Equity= 100%−A/(A+B).

In contrast to the proposed method by Drechsler et al. [12], we
assess the Gini index not only for solar PV and wind but for a wider
range of DREG by including biomass, EGS, and small hydro generators.
In addition, we do not normalize DREG electricity generation by its
technical potential. Doing so would alleviate the cost-equity trade-off,
as the technical potential and levelized cost of electricity are negatively
correlated.

3.3. Defining the least-cost, maximum equity, and current trend scenarios

The least-cost scenario is defined as the spatial allocation scenario
with the lowest total electricity generation costs and it is the first output
of the optimization model EXPANSE. The optimization occurs for each
municipality individually and the municipal outputs are aggregated to
the national level. The maximum regional equity is defined as the
scenario with the highest regional equity score (proportional to popu-
lation or electricity demand) within the set of 2′000 near-optimal

spatial allocation scenarios. The current trend scenario is a synthetic
scenario that represents the continuation of the current trends of fi-
nancially-supported DREG diffusion in Switzerland and it is constructed
by applying two methods. With the first method, we extrapolate the
electricity generation from woody biomass and biogas systems by ap-
plying a linear extrapolation of the latest 5-year trend (2013 – 2017)
[49]. For all other DREG, we adopt the “business-as-usual” projection
for 2035 from [50,51] and apply the regional proportions of the current
spatial allocation. The electricity generation in each municipality will
increase (or decrease) to a predicted value [50,51], mainly due to ef-
ficiency increases or due to additional installations (e.g., more solar PV
panels or wind turbines). In each municipality, the maximum electricity
that can be generated by each DREG remains bounded by technical,
environmental, and legal limits.

3.4. Scenario modeling approach

Initially, we determine the least-cost (cost-efficient) spatial alloca-
tion of DREG on a municipal level, so that the Energy Strategy 2050
target of 11.4 TWh electricity from non-hydro DREG is reached at
minimum total electricity generation cost. Next, we explore near-op-
timal spatial allocation scenarios by allowing electricity generation
costs to be up to 20% higher than the electricity generation costs in the
least-cost scenario. Using the generated set of least-cost and near-op-
timal spatial allocation scenarios, we finally explore the trade-offs in
terms of electricity generation cost, capital investment needs, DREG
capacity, and regional equity. From the 2′000 national scenarios, we
also select four distinct scenarios for in-depth analysis: the least-cost
scenario, two scenarios with the highest regional equity scores per
person and per kWh, and the current trend scenario. For each of these
four scenarios, we again analyze their total electricity generation costs,
required DREG investments and capacity, and regional equity outcomes
per person and per kWh.

4. Results and discussion

4.1. Trade-offs between electricity generation costs and regional equity

We find a substantial trade-off between cost-efficient (least-cost)
and regionally equitable DREG allocation strategies in Switzerland
(Fig. 3). The least-cost scenario is the least regionally equitable sce-
nario, and the most regionally equitable scenarios have the highest
electricity generation costs. In the least-cost scenario for 2035, where
total electricity generation costs are minimized for each Swiss munici-
pality, the total electricity generation costs for Switzerland as a whole,
including DREG, centralized generation, and electricity import, are
8.54 Rp./kWh (100 Rp.≈100 US cents). The Gini-coefficient’s values for
regional equity are 28.6% (weighted by population) and 28.3%
(weighted by electricity demand). In the most regionally equitable
scenarios by population and by electricity demand, the total electricity
generation costs are up to 18% higher and equal to 10.10 Rp./kWh and
10.04 Rp./kWh, respectively. The regional equity outcomes are 43.1%
by population and 43.0% by demand. By comparing the least-cost and
maximum equity scenarios, we find that an increase in regional equity
per population by 50% from the least-cost scenario leads to an increase
in electricity generation costs of 18% (+1.56 Rp./kWh). Our results
suggest that at least in Switzerland, where DREG resources are not
evenly distributed throughout the country, the sole focus on the cost
efficiency principle in siting DREG means that DREG installations will
be spatially concentrated to fewer locations. The strategy of a regionally
equitable DREG distribution comes with a significant negative impact
on electricity generation costs. When examining the current trend
scenario, we find that it deviates from this Pareto frontier of equity-
costs trade-off in terms of both, electricity generation cost and regional
equity (Fig. 3). This finding, therefore, indicates that there is space for
improvement in Switzerland, either in terms of lowering generationFig. 2. Graphical representation of the adapted Gini coefficient (Lorenz curve).
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costs or improving regional equity when allocating DREG.

4.2. DREG share in the electricity generation mix and spatial DREG
distribution

We further analyze the share and composition of DREG in the
electricity generation mix for the four selected scenarios: least-cost,
current-trend, and maximum regional equity by population and by
electricity demand (Fig. 4). In all scenarios, solar PV is the most
dominant DREG technology due to the expected decrease in its costs by
2035. With increasing regional equity, DREG increases, and we espe-
cially find an increasing share of electricity generated by solar PV (8%
in the least-cost scenario vs. 20% in the maximum equity scenarios).
This result suggests that solar PV is the key technology in Switzerland
for achieving as regionally equitable transition as possible at reasonable
costs. The reason is that PV panels are far less technically and eco-
nomically confined to particular regions in contrast to biomass, wind,
small hydro or EGS. In the case of Switzerland, they can be deployed in
any inhabited area and hence follow the same pattern as our regional
equity indicators by population or by electricity demand (open-field PV
is not considered in the Energy Strategy 2050). In fact, we find that
both of the maximum regional equity scenarios do not differ con-
siderably in terms of the share and composition of DREG and non-hydro
DREG can generate up to 19.9 TWh of electricity per year as compared
to 11.4 TWh in the least-cost scenario. This result indicates that

regionally equitable scenarios with up to 20% higher total costs than in
the least-cost case can even exceed the Energy Strategy 2050 target of
11.4 TWh of non-hydro DREG electricity by 75%.

Fig. 5 shows the spatial distribution of the cumulative installed
capacity of DREG in Switzerland from 2016 to 2035 in all four sce-
narios. In the least-cost scenario, up to 500MW of installed wind ca-
pacity is concentrated in the canton of Vaud (Fig. 5a), where there are
relatively strong winds and relatively low legislative land constraints
for wind turbine installations. In our analysis, wind turbines in the
canton of Vaud can competitively generate up to 1.37 TWh of electricity
per year. With increasing regional equity, mostly solar PV is installed
evenly per capita or per consumed kWh across all the Swiss cantons due
to comparatively low variations in PV costs, solar irradiation, and
available rooftop area. Regionally equitable scenarios weighted by
population see a stronger uptake of solar PV in highly populated urban
cantons of Zurich and Geneva (Fig. 5c). If regional equity is weighted by
electricity demand instead (Fig. 5d), a more substantial uptake in solar
PV is required in highly industrialized cantons such as Basel-City
(+500MW) and Vaud (+400MW), while less is required in Zurich
(−200MW) and Geneva (−400MW). In the current trend scenario,
most additional DREG capacity is allocated to more rural areas in the
Northeast of German-speaking Switzerland (Fig. 5b). This is neither
fully in line with cost efficiency nor with regional equity allocation
principles because new DREG is built in locations with relatively lower
population, lower electricity demand, lower electricity generation

Fig. 3. Trade-off between regional equity and total electricity generation cost for 2′000 spatial scenarios of DREG allocation in Switzerland in 2035. Note: 100
Rp.≈100 US cents.

Fig. 4. DREG share in the total electricity generation mix in 2035.
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potential, and higher electricity generation costs.

4.3. Spatial distribution of DREG investments and regional equity

Fig. 6 shows the cantonal distribution of cumulative capital in-
vestments that are needed for DREG in Switzerland in 2016–2035 in the
four scenarios. In the least-cost case (Fig. 6a) the total required in-
vestment for DREG is CHF 10.0bn (1 CHF ≈ 1 USD). The largest share is
allocated in the canton of Vaud (CHF 1.7bn= 17% of the total in-
vestment in the country) due to the need to install wind turbines in this
region. In order to achieve maximum regional equity, total investment
needs for DREG increase considerably to CHF 24.5bn (Fig. 6c) and CHF
24.6bn (Fig. 6d). Such a substantial increase occurs because DREG is
investment-intensive as compared to the centralized generation or
electricity import (Fig. 4). If regional equity is weighted by population
(Fig. 6c), more investments should be allocated to highly populated
cantons of Zurich (17%, CHF 4.1bn) and Geneva (6%, CHF 1.4bn). If
regional equity is weighted by electricity demand (Fig. 6d), higher
shares of investment should go to more industrialized cantons such as
Vaud (13%, CHF 3.3bn), Tessin (7%, CHF1.7bn), and Basel-City (3%,
CHF 0.8bn). The current trend scenario (Fig. 6b) sees similar total in-
vestment needs as in the least-cost case (CHF 8.8bn in total), but with a
very different spatial allocation pattern. This is especially notable in the
canton of Vaud, where only 7% of total DREG investments are located
(CHF 0.6bn). In this case, the highest share of investments is dedicated
to the canton of Bern (18%, CHF 1.6bn).

Fig. 7 depicts the trade-off curve between regional equity and re-
quired DREG investments until 2035 for all 2′000 spatial allocation

scenarios. We again find a significant trade-off: in the least-cost case,
the DREG investment needs amount to CHF 10.0bn and regional equity
is 28.3%. In the maximum regional equity case, the DREG investments
amount to CHF 24.5bn (weighted by population) and CHF 24.6bn
(weighted by demand), whereas regional equity is 43.1% and 43.0%,
respectively. Comparing the least-cost and maximum regional equity
scenarios, we find that an increase of 50% in regional equity per po-
pulation requires 145% higher investments (CHF 14.5bn). In compar-
ison, the DREG investment in the current trend scenario is CHF 8.8bn
with a regional equity score of 28.7% by population and by demand.
Therefore, the current allocation trend is just slightly more regionally
equitable (+1.3%) than the least-cost spatial allocation of DREG, but it
is still one of the least regionally equitable scenarios in our scenario set.
This current-trend scenario also has the lowest additional DREG in-
vestments of all scenarios. But unlike all other scenarios, it does not
achieve the Energy Strategy 2050 target of 11.4 TWh non-hydro DREG
per year and hence it needs 12% lower investment than in the least-cost
scenario. This finding suggests that the current DREG investments could
be in the future allocated either in a more cost-efficient way with si-
milar regional equity outcomes or in a way that also improves regional
equity.

4.4. Limitations and future research needs

With the methods shown in this work, we were able to quantify the
trade-offs of regionally equitable and least-cost distributions of DREG
systems regarding electricity generation cost, capacity requirements
and investment needs. Despite the valuable and first-of-the-kind

Fig. 5. Cantonal distribution of cumulative DREG installed capacity in 2016–2035 for: (a) the least-cost scenario, (b) current trend scenario, (c) maximum regional
equity scenario by population and (d) maximum regional equity scenario by electricity demand.
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insights gained, some limitations may impact the outcome of our re-
sults. First, our model optimizes for each municipality individually
which does not happen in reality. Instead, electricity is managed by
utilities on a regional level (with multiple municipalities) and by a
transmission system operator (TSO) on a national level. Therefore, in
the future, it would be more realistic to aggregate the individual mu-
nicipalities in utility service zones or to apply a national-level

optimization. Second, at this stage, we do not include the transmission
and distribution (T&D) grid and we do not model the required grid and
storage expansion costs. Our study, therefore, for the first time quan-
tifies only the impacts of regional equity on electricity generation,
whereas these considerations on T&D and storage should be included in
the future versions of the model. On the one hand, this has already been
modelled in a different study on Switzerland [15], which found that the

Fig. 6. Cantonal distribution of cumulative DREG investment needs in 2016 – 2035: (a) the least-cost scenario (CHF 10.0bn in total), (b) current trend scenario (CHF
8.8bn), (c) maximum regional equity scenario by population (CHF 24.5bn) and (d) maximum regional equity by el. demand (CHF 24.6bn). Note: 1 CHF ≈ 1 USD.

Fig. 7. Trade-off between regional equity and required DREG investments in 2016 – 2035 for 2′000 scenarios of spatial DREG allocation in Switzerland. Note: 1 CHF
≈ 1 USD.
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overall net economic benefits for the whole electricity system (such as
from reduced electricity and fuel imports) outweigh the storage and
grid expansion costs, and that these expansions are economically and
technically feasible even for scenarios with high amounts of wind and
solar electricity. Regarding the spatial allocation of DREG, Drechsler
and colleagues [12] show, that the inclusion of the transmission grid
would encourage a more equitable allocation of DREG installations to
areas with high population and high electricity demand. Third, due to
constraints of computing time, we did not consider the volatility of
electricity demand and generation and considered only annual sums,
but we checked that all of the EXPANSE scenarios would be feasible in
light of other existing studies with higher temporal resolution.

Lastly, the trade-off concerning regional equity largely depends on
how equity is defined. As indicated in the proposed distributional en-
ergy justice framework (Fig. 1), our quantitative modeling and equity
trade-off analysis are by no means exhaustive, as we focus only on few
equity indicators. Further research should follow this framework and
thus expand the assessment to other distributional impacts, such as
energy poverty, income inequality, job creation, greenhouse gas re-
ductions, or health impacts. Nevertheless, we show that by assessing
trade-offs between cost-efficient and regionally equitable DREG allo-
cation in terms of generation cost, capacity requirements and invest-
ment needs, researchers can already add significant contextual re-
levance for policymakers and widen the understanding of distributional
impacts.

5. Conclusions

The rapid transition from centralized electricity generation to DREG
will inevitably change the spatial fingerprint of the electricity sector
and it could lead to land use conflicts, public acceptance issues, and
new regional disparities. In theory, any form of transformation should
benefit society as a whole and all its regions, not just where it is most
cost-effective or convenient. While most electricity sector models rely
on cost-effective allocation of DREG, researchers have indicated the
need for a broader recognition of equitable distributional impacts
arising from DREG diffusion [11,12,34]. In this study, we briefly in-
troduced an energy justice framework that could guide quantitative
analysis. In terms of regional distributional trade-offs of DREG alloca-
tion, we find that in countries like Switzerland, where the energy re-
sources can vary quite significantly from location to location, there is a
significant and direct trade-off between regional equity in DREG allo-
cation and total electricity generation costs. The higher generation costs
are acceptable – the more regionally equitable DREG transition can be
ensured. If the aim is to keep electricity generation costs as low as
possible, then electricity generation needs to be concentrated in the
most productive locations only. The technology with relatively low
trade-off is solar PV due to its expected significant decreases in costs as
well as the relatively low regional variation in electricity generation
potential and investment costs. There is no surprise that solar PV is
often researched in social scientific literature on inclusive and just
transition.

We find that the policy focus on cost efficiency would lead to large
concentrations of DREG to few locations in Switzerland and hence
would encourage an uneven regional distribution. Currently, the federal
economic incentives in the form of feed-in tariffs and one-time subsidies
risk fortifying the observed regional disparities but may eventually keep
the energy transition closer to the least-cost path. However, the current
trend is that the actual transition deviates from both, least-cost and
regionally-equitable paths (Fig. 3). Current economic incentives typi-
cally do not include mechanisms to additionally incentivize regionally
equitable DREG diffusion, if DREG would not always perform at its best
in terms of generation costs. Whether policy adjustments are needed
and how much weight should be given to regional equity versus gen-
eration costs are ultimately the questions of values, as our trade-off
curves show (Fig. 3). In any case, due to the rapid growth of DREG and

the fact that DREG systems are difficult to reallocate once they are built,
now is the right time to reflect on the appropriate spatial DREG allo-
cation and the incentive mechanisms.

Even with its scarce and uneven energy resources, Switzerland has a
realistic chance to reach its Energy Strategy 2050 target and cover 20%
of its electricity demand with DREG by 2035 in both cases: focusing on
cost efficiency or focusing on regional equity. In fact, a regionally
equitable strategy would lead to a higher adoption of DREG of up to
33% of total electricity demand. Up to 20% of total electricity demand
could be supplied by cost-effective solar PV. This would be a win for the
sustainable energy vision. In any other country that can allow some
leeway to deviate from the cost efficiency principle, the focus on in-
creasing regional equity performance would also have positive impacts
on the diffusion of DREG, especially solar PV.
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Between conservation, modernisation and transformation. EU industrial policy 
implications for the automotive industry 
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The transport sector accounts for 27% of total CO2 emissions in the EU, with almost half of 
these being attributed to passenger cars and the automotive industry. In order to meet the 1.5°C 
target, these figures call for interventionist policies that go beyond individual consumer choice 
and transform industrial sectors. The article conceptually discusses meso-level governance 
instruments as a missing link in transition studies. Against the backdrop of a current revival, the 
article empirically analyses key characteristics of EU industrial policy and critically discusses 
its potential for transforming the automotive sector, based on a qualitative case study of the 
Austrian automotive (supplier) industry. Our analysis suggests that EU industrial policies at 
best ecologically modernise and at worst actively conserve the unsustainable structure of the 
automotive industry. This is because industrial policy strategies (1) defend economic growth 
and competitiveness, (2) focus on innovation (policy) and refuse to disrupt unsustainable 
industrial pathways as well as (3) promote ecological modernisation through efficiency instead 
of absolutely reducing emissions. The article concludes with entry points for a transformative 
industrial policy beyond ecological modernisation. 

Keywords: automotive industry, economic growth, industrial policy, just transition, social-
ecological transformation, Austria 

Highlights 

- Transition studies benefit from conceptually and empirically integrating industrial 
policy analysis 

- The revival of EU industrial policy has important implications for the transformation of 
the automotive industry   

- The limited transformative potential is illustrated through the Austrian automotive 
(supplier) industry  

- EU industrial policy ecologically modernises the automotive industry and fails to 
disrupt unsustainable pathways 

- Transformative industrial policy has to go beyond innovation and competitiveness and 
integrate workers’ perspectives 
 

1. Introduction 

In order to meet the 1.5°C target set out in the Paris Agreement and to avoid irreversible climate 
change, the EU has to reach zero emissions by 2050 (European Commission, 2014a; IPCC, 
2018). The recent European Green Deal endorses this ambitious goal (European Commission, 
2019a). The transport sector is the single most important contributor to the climate crisis, 
accounting for 27% of CO2 emissions in the EU. While these emissions were declining between 
2008 and 2013 due to the economic crisis of 2008/09, emissions from road transport, aviation 
and shipping have yearly increased since then.1 Almost half of all the transport-related 

                                                           
1 The long-term effects of the COVID19 crisis remain uncertain. The early reactions to the COVID19 crisis have 
shown that interventionist policies are possible, yet, their transformative potential is far from clear and remains 
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emissions come from passenger cars and the automotive industry (European Environment 
Agency, 2018). At the same time, thousands of jobs are directly or indirectly linked to the 
production of vehicles. In the EU, 13.8 million people, representing 6.1% of the total workforce, 
directly or indirectly work for the automotive industry (European Commission, 2019a).  

The alarming levels of CO2 emissions call for urgent social-ecological transformations in 
mobility systems. These imply political, socioeconomic and cultural changes ranging from 
significant reductions of individual passenger cars, the promotion of public transport and the 
respective infrastructure, new mobility services and alternative employment schemes to prevent 
large-scale job loss (Creutzig et al., 2015; Fraunhofer IAO, 2018; Geels, 2012). However, 
despite significant incentives for markets and consumers as well as increasing political pressure 
through the VW emissions scandal and protests by Fridays for Future, the traditional automotive 
industry has so far resisted transformative change. Strategies towards innovation and 
technological change at best follow an ecological modernisation trajectory (Mol et al., 2009) – 
as exemplified by the electrification of the car fleet or on-demand mobility services (Kuhnert 
et al., 2018; McKinsey & Company, 2016) – and at worst defend the improvement of the 
internal combustion engine (ICE) and the profitable production of high-emission SUVs. In 
2019, for example, electric cars accounted for 2.8% of newly registered cars in Austria while 
SUVs accounted for 31.9% (Statistik Austria, 2020). In the EU, electric cars made up 3.1% of 
new car registrations (plus 6.3% hybrid cars) in the third quarter of 2019 (European Automobile 
Manufacturers Association, 2019). Initial assessments suggest that the COVID19 crisis may 
even consolidate individual car sales rather than spur transformative change towards public 
transport and shared mobility (VCÖ, 2020).    

We argue that industrial policy and other meso-level governance instruments like environmental 
policy are important for the understanding of stability and change in the automotive industry. 
These governance instruments form an often missing link between micro-level behavioural 
choices and investment decisions as well as macro-level structural transformation trajectories. 
Ostracised from public discourse for many decades, industrial policy has experienced a 
remarkable resurgence in the past decade (Eder et al., 2018; Warwick, 2013). At the same time, 
“green industrial policy” (Altenburg and Rodrik, 2017; Lütkenhorst et al., 2014; Rodrik, 2014) 
or the “green entrepreneurial state” (Mazzucato, 2015) are promoted as elements for 
sustainability transitions. In the last decade, the European Commission has published new 
industrial strategies almost every second year (European Commission, 2017, 2014b, 2012a, 
2010) and recently, Germany and France, joined forces for a European Battery Alliance 
(Nienaber, 2019). This revival of EU industrial policy, however, is still contested (Landesmann 
and Stöllinger, 2020). While the European Commission has presented a comprehensive new 
industrial strategy in March 2020 (European Commission, 2020a), there are intense conflicts 
over the relaxation of EU competition law which would extend the space for industrial policy 
on the national level (Braun et al. 2020).  

In contributing to this ongoing debate, this article’s objective is threefold: Conceptually, we 
elaborate on the interlinkages of transformation research and industrial policy. We argue that a 
focus on meso-level governance instruments helps to integrate blind spots in transition studies 
and account for the “actual sustainability of sustainability transitions” (Feola, 2020, p. 241). 
Empirically, we discuss the contested revival of EU industrial policy and analyse its specific 

                                                           
to be seen. As we conducted our qualitative material before February 2020, we cannot make empirically 
grounded arguments on post-COVID19 transformations. 
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role in transforming the automotive sector, with a qualitative case study on Austria. 
Specifically, we trace the contested evolution of EU industrial policy, carve out three 
characteristics and evaluate the transformative potential for the ‘revival’ for the automotive 
industry. To be sure, the case of the Austrian automotive (supplier) industry cannot serve as a 
proxy for the – larger – EU automotive sector. Nevertheless, both the transnational 
(inter)dependence of the Austrian automotive industry and the Europeanisation of industrial 
policy itself justify to take a closer look at supranational meso-level regulations that support or 
hinder national transitions. Policy-wise, we cursory reflect on characteristics of a transformative 
industrial policy that may effectively transform – instead of conserve and modernise – the 
automotive regime.  

Our analysis evolved from a qualitative case study on the Austrian automotive supplier industry. 
We conducted 27 qualitative interviews with researchers as well as representatives of state 
ministries, automotive clusters, unions and workers’ councils in leading automotive (supplier) 
companies in Austria between September 2018 and January 2020. Two focus groups in 
November 2019 and January 2020 complemented the interviews. While the research focused 
on the role of workers and their representatives to push for – or prevent – change in the 
automotive sector, the results have shown the crucial importance of meso-level regulations like 
industrial and environmental policies, particularly on the EU level, to accelerate or prevent 
change. In this process, EU policies predefine national corridors and room for manoeuvre. We 
use the interview material as well as EU industrial policy documents and strategy papers to 
substantiate our argument. 

The article proceeds as follows: The next section discusses the role of meso-level governance 
instruments such as industrial policy to explain the relationship between stability and change in 
transformation research, followed by a summary of the historical evolution of industrial policy 
in Europe and the key features characterising its revival. Based on a case study of the Austrian 
automotive (supplier) industry, section 4 analyses the specific transformation trajectories that 
the current industrial policies support in the automotive industry. Based on this analysis, section 
5 derives entry points for a transformative social-ecological industrial policy beyond transitory 
ecological modernisation. The article contributes to the renewed interest in industrial policy in 
transformation and transition studies, and advances it through an empirical case study and an 
explicit focus on environmental and social challenges.  

2. Innovation, economic growth and industrial policy in transformation 
research 

The complex relation between stability and change is a core analytical focus of transformation 
research (Brand, 2016a; Görg et al., 2017; Köhler et al., 2019, p. 2; Wells and Nieuwenhuis, 
2012). In transition studies – one important research strand in transformation research – socio-
technical regimes (Geels, 2002) are identified as a central concept to account for relatively 
stable conditions of certain socio-technical configurations. With regard to mobility, transition 
researchers have identified a socio-technical automotive regime that is dominated by the 
passenger car and individual mobility (Geels, 2005, 2002). Next to the car, production systems, 
fuel and road infrastructure, transport systems, markets, user behaviour, regulations and 
policies, science, research and development as well as cultural and symbolic connotations 
stabilise the socio-technical automotive regime (Geels, 2012, 2005; Köhler et al., 2020). 
Innovation is seen as a key lever for challenging the unsustainable features of the automotive 
regime. Nykvist and Whitmarsh (2008) have developed a model of innovation areas to account 
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for gradual changes in the automotive sector. The model consists of three ideal-type innovation 
areas. Innovation area 1 focuses on new technologies, which include both efficiency 
improvements of existing technologies as well as new vehicle technologies and alternative drive 
engines. The extent to which the current automotive regime will be challenged depends on the 
extent to which new infrastructures, technological developments and behavioural changes are 
shaped. Innovation area 2 entails a shift from a product-based to a service-based mobility 
system. New forms of mobility like car sharing and carpooling enable a more efficient 
consumption of resources and energy. Innovation area 3 describes a new mobility management 
and more local and greener lifestyles that reduce mobility needs and resource consumption. 
Proposed measures towards slower and active mobility include road tolls, taxes on vehicles and 
fossil fuels, a new kind of urban and spatial planning and the development of public transport.  

In describing drivers of change, transition research has focused mainly on niches, pioneers of 
change and voluntary instruments to guide – mostly technological – transitions (Köhler et al., 
2019, p. 9, 2009). Niches are understood to be protected spaces that serve as places for radical 
innovation, or behavioural patterns and action that deviate from the existing regime (Köhler et 
al., 2019). In the mobility sector, such niches include, for example, cycling/walking mobility 
lifestyles (Köhler et al., 2020), autonomous driving (Müller and Frenzel, 2020) or Fuel Cell 
Vehicles (Köhler et al., 2009). Transition researchers advocate for strengthening niche 
innovations rather than exerting political-economic pressure, since stricter regulations can be 
introduced more easily if alternatives, such as new technologies or other modes of transport, 
are available (Geels, 2012).  

In sum, transition studies tend to focus on technological solutions and behavioural change 
without addressing broader political-economic processes or underlying power structures. 
Especially the focus on economic growth and competition as underlying drivers of “capitalist 
socio-technical regimes” (Feola, 2020, p. 247) that indeed drive the “actual sustainability of 
sustainability transitions” (Feola, 2020, p. 241) receive limited attention. Indeed, many 
transition analyses implicitly or explicitly acknowledge ecological modernisation and green 
growth trajectories that rest upon efficiency and decoupling (Haberl et al., 2020). Thus, they 
expect an increase in GDP with a reduction of emissions and resource use at the same time. 
Ecological economists and degrowth scholars have, however, pointed to the lacking empirical 
evidence of efficiency and decoupling in reducing absolute emissions and resource use (Haberl 
et al., 2020; Hickel and Kallis, 2019). While there is indeed evidence for relative decoupling 
(i.e., GDP increases more than emissions and resource use), there is no evidence that absolute 
emission reductions are possible with existing economic growth rates and in the limited time 
frame of 30 years that are set in the Paris Agreement.   

At the same time, transformation research has criticised that in times of accelerating climate 
crisis and intensifying globalisation (despite recent protectionist economic policies), new 
technologies, innovation and the scale-up of niches may not be enough to reach emission 
reductions, as vested interests, power relations and incumbent forces of inertia prevent 
transformative change (Brand, 2016b; Hildermeier and Villareal, 2011; Leach et al., 2012; Park 
et al., 2012). Therefore, transformative strategies have to actively challenge mature and strong 
but highly unsustainable technologies, industries and infrastructures (Alkemade et al., 2011; 
Hausknost and Haas, 2019, p. 12; Heyen et al., 2017; Köhler et al., 2019, p. 21). Lütkenhorst et 
al. (2014) call this feature of transformative change “disrupting old pathways”. Heyen et al. 
(2017) introduce “exnovation” – in contrast to innovation – “as the purposive termination of 
existing (infra)structures, technologies, products and practices” (p. 326). Hence, social-
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ecological transformations require more interventionist policy responses that transcend 
individual behavioural change and niche innovation in order to regulate – eventually even phase 
out – unsustainable sectors like the highly profitable automotive industry (Mikler, 2012). 
(Supra)national institutions are important actors in such transformations as they can direct 
innovation processes, structure decisions on alternative developments pathways and therefore 
destabilise the dominant automotive regime (Hausknost and Haas, 2019). 

This makes industrial policy a focal point of social-ecological transformation (Busch et al., 
2018; Giordano, 2015; Mazur et al., 2015; Wesseling, 2016). The recent revival of EU industrial 
policy provides an interesting entry point to this end but requires an orientation towards 
explicitly environmental and social goals. In general terms, industrial policies are “government 
policies which aim at affecting the structure of an economy” (Eder et al., 2018, p. 8). The 
literature differentiates between horizontal industrial policy (general framework conditions for 
the economy, e.g., investments in education and basic research) and vertical (or selective) 
industrial policy (targeted strategies that support specific activities, sectors or technologies). 
Furthermore, observers distinguish between strategic industrial policy (actively promoting 
specific industries) and reactive or defensive industrial policy (mainly aiming at orderly 
adjustment and restructuring in the light of de-industrialisation and the new international 
division of labour) (Andreoni and Chang, 2016; Stiglitz et al., 2013). Despite these differences, 
industrial policy has generally aimed at the creation of favourable conditions for economic 
growth and competition (Buch-Hansen and Wigger, 2010; Moussa, 2017).  

Furthermore, a variety of economic policies de facto constitute industrial policies in the sense 
that they aim at changing the structure of the economy without being explicitly labelled as such. 
These policies may account for implicit industrial policy or general regulatory policy. This 
holds true for environmental and climate policies such as specific emission targets. Recently, 
research and policy has more explicitly interlinked industrial policy with environmental 
concerns to call for “green industrial policies” (Altenburg and Rodrik, 2017; Giordano, 2015; 
Pegels and Lütkenhorst, 2014), a “low carbon industrial strategy” (Busch et al., 2018) or a 
“green entrepreneurial state” (Mazzucato, 2015). Whereas these approaches take environmental 
concerns seriously, most of the interventions stay within the framework of ecological 
modernisation and green growth (for a cautious exception, see Lütkenhorst et al., 2014), that is, 
they assume economic growth as a ‘taken for granted’ variable. As we will argue in the 
remaining sections, this also pertains to EU industrial policy and its specific manifestation on 
the Austrian automotive industry. 

 

3. Paradigm shifts and characteristics of EU industrial policy 

In Europe, industrial policy as an instrument for economic (trans)formation dates back to the 
post-WWII period (Buch-Hansen and Wigger, 2010). Until the 1980s, industrial policy was 
mainly directed towards selective interventions to build up markets, eliminate intra-European 
market barriers and protect specific industries from international competition. Both the 
individual European states and the predecessor institutions of the EU (e.g., the European Coal 
and Steel Community in 1951) targeted the European industry. From early on, the French 
industrial policy was directed towards sectoral planning and the support of ‘national champions’ 
whereas Germany focused on competition policy and the horizontal creation of framework 
conditions. Nevertheless, the joint ‘threat’ from US companies on the world market encouraged 
Europe to tolerate (if not openly encourage) the concentration of strategic industries and vertical 
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industrial policy in the member states. In a famous example, European governments in the 
1960s decided to support the strategic development of the large transport aircraft Airbus to 
compete with Boeing in the US (Klepper, 1994). From the 1980s, however, the European 
Commission has started to actively enforce EU competition law, thereby significantly curtailing 
policy space for vertical industrial policy on the national level, particularly through state aid 
rules (Buch-Hansen and Wigger, 2010; Landesmann and Stöllinger, 2020; Pianta et al., 2016, 
p. 18). Instead of interventionist industrial policy, the Maastricht treaty in 1992 defined the role 
of the EU to create “a system of open and competitive market” (Art. 130 to foster the 
competitiveness of European industry) (Ambroziak, 2014). In the course of the following 
European integration, horizontal mechanisms (e.g., investments in education and innovation) 
have formed the basic pillars of industrial policy to increase competition and competitiveness 
(Aiginger and Sieber, 2009, p. 12; Moussa, 2017). Likewise, the Lisbon strategy increasingly 
geared EU cohesion policy and structural funds that have long relied on industrial policy 
instruments towards innovation and competitiveness (Becker, 2009; Landesmann and 
Stöllinger, 2020). Thus, whereas EU institutions effectively banned industrial policy from 
official discourse and policy in the neoliberal era, they selectively practiced implicit and 
horizontal industrial policy in various forms. 

After two decades of neoliberal reform, the 2008 financial and economic crisis has triggered a 
revival of industrial policy, both in political debates and actual policy interventions (Eder et al., 
2018; Rodrik, 2008; Wigger, 2019). In 2010, industrial policy became one of the seven flagship 
initiatives of the “Europe 2020” strategy. On this basis, the European Commission (2010) 
published a report on “An Integrated Industrial Policy for the Globalisation Era”, which was 
two years later followed by a strategy for “A Stronger European Industry for Growth and 
Economic Recovery” (European Commission, 2012a). Since then, the renewed interest in 
industrial policy has resulted in several national and EU strategy papers (Bundesministerium 
für Wirtschaft und Energie, 2019a; European Commission, 2020a, 2017, 2014b), supplemented 
by a myriad of communications and initiatives by the EU Commission. In the following, we 
carve out three characteristics of a revived EU industrial policy and trace their contested 
evolution. 

 (1) Economic growth and competitiveness through European champions: The promotion of 
economic growth remains the overarching goal of EU industrial policy, although the focus tends 
to shift from ‘competition-only’ in the Single Market to competitiveness at the world market. 
Insofar, current debates reactivate a long-standing conflict between neomercantilist and 
neoliberal strategies over European market integration (Van Apeldoorn, 2003, p. 117). Whereas 
neomercantilists support state interventions to increase competitiveness at the world market 
(e.g., through the support of European champions), neoliberals refuse such interventions and 
frame competition in the Single Market as the best strategy to foster competitiveness at the 
world market. Following three decades of neoliberal hegemony, the European Commission and 
dominant member states like Germany and France have started to push for more active 
industrial policy interventions to account for the increasing competition from China on the 
world market. Already in 2010, the European Commission (2010) started to advocate for 
“bringing together a horizontal basis and sectoral application” (p. 4) which points towards more 
selective industrial policy interventions. The establishment of the so-called “Important Projects 
of Common European Interest” (IPCEI), for which competition and state aid rules are 
suspended, are a crucial step in this direction.  Along the same lines, the European Commission 
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has recently put forward new exemptions from state aid where national funding and EU 
programmes are combined (European Commission, 2020b).  

However, the revival towards more active interventions is still contested. For example, political 
tensions between the European Commission (and especially the DG Competition) and member 
states, namely France and Germany, have recently culminated in the controversy around the 
Siemens-Alstom merger which was ultimately prohibited (European Commission, 2019c). 
While the DG Competition seeks to prevent concentration processes that further compromise 
competition in the Single Market, the governments of Germany and France have joined forces 
in arguing that competitiveness on the world market requires large corporations in strategic 
areas that can exert a market-dominant role.2 Consequently, Germany and France are currently 
exploring a revision of EU competition law to allow for the active creation of ‘European 
champions’ (Bundesministerium für Wirtschaft und Energie, 2019b). This joint effort shows a 
shift in power relations towards more active industrial policy.3 

(2) Focus on innovation and reluctance to disrupt unsustainable industrial pathways: Despite 
these controversies, EU competition rules, in particular its restrictions for state aid, continue to 
constrain policy space for active industrial policy. State aid for research and innovation forms 
one of the few exceptions from the strict competition rule framework (European Commission, 
2014c). Therefore, targeted interventions continue to focus predominantly on innovations, as 
opposed to strategic financial investments which had characterised industrial policy after WWII 
(Aiginger and Sieber, 2009, p. 17). An investigation of actual amounts spent on industrial policy 
in the EU shows that support for research & development, innovation and technology still 
account for the bulk of EU industrial policy, with Horizon 2020 as the main policy vehicle 
(Landesmann and Stöllinger, 2020). The most recent EU industrial strategy reemphasises this 
orientation towards innovation, proclaiming it “to be an industrial innovation strategy at heart” 
(European Commission, 2020a, p. 10).  

Innovation policy is less horizontal than often claimed as any support for specific innovations 
favours selective industrial sectors over others. Nevertheless, broad-based innovation policy 
remains weak with regard to transforming powerful and profitable – yet unsustainable – 
industries as it refuses to actively discriminate these sectors. Whereas industrial strategies 
acknowledge that “certain sectors will have to make a bigger and more transformative change 
than most“ (European Commission, 2020a, p. 7), actual interventions refuse to actively disrupt 
unsustainable industrial pathways. Instead, they focus on additional innovative investments “in 
the industry of the future” (European Commission, 2017, p. 11) that complement and modernise 
rather than disrupt and transform unsustainable sectors like the automotive industry. In its most 
recent industrial strategy, the European Commission (2020a) not only reaffirms this position, 
but even sets out the goal to “ensure that EU mobility industries maintain their global 
technological leadership” (p. 8) through research and innovation as well as through rolling out 
necessary infrastructures. 

                                                           
2 This joint strategy between France and Germany has become possible due to a considerable shift in the German 
position towards more active industrial policy which has come to the fore in 2019 (Zettelmeyer, 2019). 
3 To be sure, European merger control has in part already facilitated concentration processes and the creation of 
‘European champions’ by reducing legal complexity and effectively abolishing member states’ veto power in 
merger control (Buch-Hansen and Wigger, 2010, p. 36). Nonetheless, the current debate shows a new quality and 
an open conflict over whether concentration processes and targeted investments for specific sectors and 
technologies should be promoted by effectively weakening EU competition law and the European Commission’s 
regulatory authority. 
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(3) Ecological modernisation through efficiency: Compared to post-WWII industrial policy 
interventions, environmental concerns feature prominently in current strategies. In doing so, the 
integration of environmental goals into industrial policy focuses mainly on efficiency and shifts 
towards low-emission technologies that boost competitiveness and economic growth. Along 
these lines, the new industrial strategy aims for the EU to “become more competitive as 
[industry] becomes greener and more circular“ as well as to “create lead markets in clean 
technologies and ensure our industry is a global frontrunner“ (European Commission, 2020a, 
p. 3). With “putting [both] competitiveness and sustainability at centre stage” (European 
Commission, 2010), the EU industrial policy, however, covers up potential conflicts between 
the goal of sustainability on the one hand and competitiveness and economic growth on the 
other hand. Such conflicts may arise where internationally competitive industries that drive 
GDP growth (e.g., the production of high-end ICE cars) need to be scaled down to meet 
emission targets. This conflict is also visible in the introduction of stricter emission standards 
in EU industrial and environmental policies. Germany, for example, has actively opposed a 
tightening of the emission standards and pleaded for excluding the automotive industry from 
the European Green Deal (Tatje, 2020).  

In sum, the revival of industrial policy in the EU is characterised by an orientation towards 
green growth and competitiveness that targets the ecological modernisation of the EU industry 
but fails to promote structural industrial transformations. The proposals to loosen EU 
competition rules to join forces for European champions as well as the introduction of IPCEIs 
aim to promote strategic green technologies. The dominance of innovation further emphasises 
this focus on addition to rather than disruption of existing – but unsustainable industrial 
pathways.  
 

4. Industrial policy implications and transition trajectories for the Austrian 
automotive industry 

Due to its wider economic and industrial importance and the sales reductions in the course of 
the 2008 financial crisis, the automotive industry has played a major role for the revival of EU 
industrial policy. In 2012, the European Commission (2012b) presented “CARS 2020: Action 
Plan for a competitive and sustainable automotive industry in Europe” as “the first concrete 
example of the application of our updated vision for industrial policy in a sectoral setting, i.e. 
the automotive industry” (p. 4). Based on the evolution of EU industrial policy and its 
characteristics, in this section we discuss the implications of EU industrial policy on the 
Austrian automotive industry and analyse the transition trajectories that result from its specific 
setup. We complement the document analysis with illustrations from our interviews with 
automotive clusters and workers as well as state representatives and researchers in Austria. In 
the course of these interviews, the transnational interdependence of the automotive industry as 
well as the – consistently brought up – impulse from EU regulations led us to take a closer look 
at EU policy drivers in the automotive sector and, eventually, at the specific role and prospects 
of industrial policy interventions. Before turning to these, we start the next section with a 
synopsis of the structural features of the Austrian automotive industry that influence its 
transformative potential. 

Based on an industry analysis, we characterise the Austrian automotive industry around four 
interconnected features (Wissen et al., 2020). First, the Austrian automotive industry is a growth 
sector with high economic significance. In the last 20 years, the production volume tripled while 
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total industrial production ‘only’ doubled.4 Since 2000, employment increased at 55% (with 
only 2% in total industrial production). The sector accounts for 8% of industrial production and 
employs more than 10% of industrial employees, that is, 76,700 people. Second, the high 
dependence on the ICE technology makes the industry strongly rooted in the automotive regime. 
From 15 billion euros of total revenues, ICE and gears accounted for four billion euros in 2017. 
Third, Austria mainly serves as an automotive supplier industry. Worldwide, Original 
Equipment Manufacturers (OEMs) dominate globalised production networks that – due to their 
strategic position in the market – can control and play off suppliers and their workforce. In 
Austria, the Austro-Canadian group Magna is the only company that produces complete cars, 
but only for foreign OEMs, which makes the corporation and its business model an exceptional 
case. Most of the other companies are either suppliers for OEMs (e.g., BMW, PSA) or are 
subsidiaries of large transnational supplier corporations (e.g. Bosch, ZKW) with headquarters 
outside of Austria. Thus, the Austrian automotive industry is, forth, highly export-oriented and 
externally dependent, especially on the German automotive industry. With an export quota of 
almost 90%, more than a third of the exports are directed towards Germany. BMW, MAN (VW) 
or Opel5 have important branches in Austria that produce and develop components for the 
German headquarters, mostly ICE. These branches implement detailed production plans but 
refrain from strategic decisions in Austria. Almost 70% of the employees in the automotive 
supplier industry work for subsidiaries of transnational corporations. Despite these external 
dependencies, Austria is different from other dependent European automotive regions (e.g., in 
central Europe or Eastern Germany) due to the high R&D quota. With 3.5% of the operation 
revenues, the Austrian automotive industry ranks fourth in the EU in this regard. More than 
70% of the supplier companies have local R&D services (PwC 2018). Through investments in 
R&D, the family business AVL in Styria, for example, has become a leading developer of 
electric and hybrid drive systems. Oinas et al. (2018) characterise such industries as 
“intermediate nodes”. Whereas they have strong and innovative companies and a qualified 
workforce, they have limited decision making power to structure new industrial pathways as 
they depend on developments and decisions in “core nodes”. 

 

4.1. Selective interventions in the course of the European Battery Alliance 

In general, EU industrial policy’s horizontal focus on competition and growth is reflected in the 
firm economic competition in the automotive industry that impedes targeted transformation. 
Companies are set in constant competition to each other. As an example for a range of similar 
statements in our interviews, a workers’ council of an automotive supplier company confirms 
the competitive setup – even within their own corporate groups – that prevent more coordinated 
change.  

Every company that was bought by [our parent company] works autonomous. Of course 
bound by the parent company but […] we are competitors. They do this on purpose. […] 
It’s not that this was reasonably coordinated but they rather setup competition. 

                                                           
4 The long-term implications of the slump in sales due to the COVID19 are yet to be seen, yet, the massive state 
interventions point to a recovery of the branch rather than a transformative reset. 
5 The French PSA group absorbed Opel only in 2017. 
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In an industrial setup that is highly dependent and profitably specialised on the ICE, horizontal 
and non-discriminatory industrial policies tend to deepen the status quo and benefit the 
improvement of the ICE as “the producer [just] earns more money with a mature combustion 
engine than with e-mobility” (Mobility Cluster ACstyria, 6 Dec 2018).  

Hence, Austrian administrators confirm that national authorities would rely on supranational 
policy directions: 

Local authorities hesitate to invest in a certain technology too early when they don’t 
know where the journey is going. Do you have a journey where you have all 
technologies broadly diversified and applied in the future? Or do you have, similar to a 
Darwinian evolutionary process, one technology that replaces all the others.” (Austrian 
Ministry for Transport, Innovation and Technology, 4 Dec 2018) 

The European Battery Alliance, launched by the European Commission in the course of the 
IPCEIs in 2017, represents a cautious shift from this horizontal approach towards more selective 
industrial policy interventions. While competition remains a central policy feature, the Alliance 
illustrates a shift in emphasis from internal competition to external competitiveness. In other 
words, the Alliance aims to build a strategic cartel of companies that distorts competition within 
the EU but is more likely to react to the increasing global competition, especially from East 
Asia – which is particularly pronounced in the field of electromobility (European Commission, 
2019d). As a state representative puts it: 

Asian producers [of electric vehicles] entered a niche […] because there was less 
competition. They didn’t have to compete with the mature automotive companies from 
the US and Europe. They had a protected life for a certain period of time. And this 
pressure from outside of Europe – new and young companies that have grown 
exponentially and have a huge domestic market [in Asia] – is now slowly pushing into 
Europe and the US. (Austrian Ministry for Transport, Innovation and Technology, 4 
Dec 2018)  

The Battery Alliance is a strategic alliance, which includes companies, fourteen member states, 
the European Commission and the European Investment Bank. The Alliance aims to establish 
a complete domestic battery value chain in the EU (Bundesministerium für Wirtschaft und 
Energie, 2019b; European Commission, 2018). A Fact Sheet from 2018 reads: “The EU has 
invested a lot of money to support research and innovation in batteries. Now it is time to 
capitalize on these investments and create the partnerships and factories to produce the batteries 
Europe needs” (European Commission, 2018). In 2019, the European Commission approved 
billion-euro subsidies from seven EU countries, including France and Germany, to drive 
innovation in the battery value chain (European Commission, 2019d). Given the scale of the 
joint investments, observers have already compared the efforts with the creation of Airbus 
(Morgan, 2019). 

4.2. Addition to rather than phase-out of the ICE 

While the European Battery Alliance may constitute a more active policy intervention to 
promote the production of electric vehicles, industrial policy strategies still refrain from directly 
targeting and disrupting the traditional automotive industry with a strong focus on the ICE and 
the production of ‘big, heavy and profitable’ cars. Although there are emergent statements on 
the phasing out of the ICE by 2030 to 2050, neither the most recent industrial strategy (European 
Commission, 2020a) nor the announcements for the Comprehensive Strategy for Sustainable 
and Smart Mobility (European Parliament, 2020) – that is expected for the end of 2020 – contain 
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signals in this direction. Furthermore, while the European Green Deal explicitly targets the 
phase out of the coal industry (European Commission, 2019a, p. 6), there is no clear target for 
the phase out of the ICE. In the European Battery Alliance, the leading German and French car 
manufacturers Volkswagen, Daimler, BMW, Renault and PSA/Opel are expected to drive the 
sustainability transition (Manager Magazin 2019). Where industrial policy interventions 
incentivise research and innovation, the concrete decisions on the “how” and the “what” of 
industrial production are left to these private and incumbent actors (Gaddi and Garbellini, 2019; 
Hildermeier and Villareal, 2011). Industrial policy interventions, thus, do not provide for the 
“exnovation” (Heyen et al., 2017) of the ICE but largely support electric cars (and mobility as 
a service) as an addition to the ICE. A representative of one of the automotive clusters in Austria 
confirms this strategy. Instead of an exnovation, he indeed expects the demand for ICE to rise: 

We are at about 100 million new passenger car registrations [per year worldwide]. This 
number will rise to 130 million in the next decades. That means, there gonna be a larger 
share of electric vehicles, also hydrogen, but the demand for combustion engines will 
nevertheless rise. (Mobility Cluster ACstyria, 6 Dec 2018) 

A labour representative confirms this addition and incremental change that also relates to the 
employment significance of the industry: 

This [alternative drive systems] is the goal; that’s written everywhere. And at the same 
time, you still protect the automotive industry and in part you still support it […]. 
Nobody really dares, also because there are a lot of jobs involved when this happens too 
fast. […] The company would be dead when you kill the most important pillar [the ICE]. 
[…] So it’s about improvement of the conventional. (Austrian Chamber of Labour, 19 
Feb 2019)  

Hence, politicians refrain from disruptive pathways as long as there are no transition plans for 
the workforce from EU policies and as long as there are no coordinated efforts to account for 
the competitive loss of the companies. As ICE and gears account for almost a third of annual 
revenues, the Austrian automotive industry heads towards an additional support of electric 
vehicles, whereas the phase-out of the ICE and the transformation of mobility services away 
from passenger cars would challenge core economic interests. As long as such a industrial 
policy interventions do not directly target these unsustainable industrial pathways, companies 
have few incentives to change this direction.    

4.3. Ecological modernisation through vehicle fleet emission standards 

Sustainability is a major justification of the revived industrial policy (Altenburg and Rodrik, 
2017). Despite this commitment in the industrial policy papers, however, the concrete 
instruments tend to prioritise „jobs and the long-term competitiveness of industrial sites” 
whereas environmental concerns remain a marginal issue (Austrian Chamber of Labour, 19 Feb 
2019). Thus, and as a result of missing phase-out policies for the ICE, the most important 
incentive for the ecological modernisation of the EU automotive industry comes from a policy 
element that is not directly linked to industrial policy but has important implications for the 
automotive industry: the EU vehicle fleet emission standards. We frame them as implicit 
industrial policy as they may strongly affect the structure of the economy but are not seen as 
industrial policy in the traditional sense. The new Regulation (EU) 2019/631, replacing past 
regulations from 2009 and 2011, were subject to intense negotiations and lobbying, and will be 
effective from 2020. On average, European automotive manufacturers have to keep CO2 
emissions from new passenger cars (and light commercial vehicles) within 95 g CO2/km (and 
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147 g CO2/km respectively). From 2025 and 2030 onwards, the average CO2 emissions of new 
passenger cars must be reduced by 15% and 37.5% compared to 2021 levels. To reach the 
target, flexible mixes in the car fleet instead of absolute limits for individual cars are possible. 
That is, the more low- and zero-emission vehicles a company sells, the more CO2-intensive cars 
it can sell at the same time: “If they sell 5 million vehicles, they have to sell 2.5 million electric 
vehicles with 0 gram and then they can sell 2.5 million big SUVs” (Austrian Ministry for 
Transport, Innovation and Technology, 2018). In addition to the average number, the regulation 
grants other flexible mechanisms. Traditional CO2-intensive car manufacturers may form 
pooling arrangements with low-emission vehicle manufacturers to meet the emission savings 
more easily (Article 6). Despite the introduction of penalty payments for excess emissions 
(Article 8), these flexible mechanisms allow manufacturers to reach emission savings without 
structural and too abrupt changes in their business models.  

According to unisonous statements from the interviews, the fleet emission standards are the 
single most important reason for the production of electric vehicles: “We work on it because 
there are ever stricter laws” (leading automotive specialist, 5 Jun 2019). Hence, the standards 
support a gradual modernisation of the vehicle fleet but do not systematically challenge the 
automotive regime. This is because the regulation focuses on flexible mechanisms (average 
emissions) instead of absolute reduction (maximum emissions). The Austrian example 
illustrates the case. In 2018, Austria presented the “#mission2030. The Austrian Climate and 
Energy Strategy” as a contribution to the EU Policy Framework for Climate and Energy in the 
Period from 2020 to 2030 (COM/2014/015). For the transport sector – and in line with the Paris 
Agreement, the Strategy sets an emission reduction of about 7.2 million tons of CO2 (Federal 
Ministry for Sustainability and Tourism and Federal Ministry for Transport, Innovation and 
Technology, 2018, p. 21). Based on these accounts, the Environment Agency Austria calculated 
that emission savings from the current EU vehicle fleet emission standards account for 0.7 to 
1.2 million tons by 2030 (Umweltbundesamt, 2019, p. 21): “The limits bring one million, so 
we need 7 million more” (Austrian Ministry for Transport, Innovation and Technology, 4 Dec 
2018). Hence, the current developments clearly show that industrial and environmental policies 
that focus on efficiency alone with not suffice to reach current climate targets by 2030, let alone 
decarbonisation by 2050. 

4.4. Transition trajectories for the automotive industry 

The case study of the Austrian automotive supplier industry shows that EU industrial policy 
promotes technological innovation in order to increase external competitiveness (especially 
with regard to China) and boost economic growth rather than social and environmental goals to 
sustainably transform the automotive sector. Recent joint efforts to establish a European Battery 
Alliance will support an increase in electric vehicles. Due to the vested interests and economic 
significance of traditional automotive companies, however, these policies refrain from actively 
disrupting – and phasing out – the highly productive and profitable ICE path. The vehicle fleet 
emission standards represent the most important implicit EU industrial policy incentive that 
drives the ecological modernisation of the European car fleet through efficiency-oriented 
policies. The flexible mechanisms – in the form of average emission standards – are, however, 
insufficient to radically reduce emissions by 2030 and decarbonise the mobility sector by 2050. 
More radical efforts to generally reduce individual passenger cars and shift mobility patterns 
towards non-motorised and public transport – compatible with climate policy goals – are absent 
from both industrial and mobility-related environmental policies. Thus, environmental concerns 
have indeed gained prominence in EU industrial policy discourse and in the recent European 
Green Deal but they are translated into industrial strategies that align with competitiveness and 
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economic growth. Whereas policy makers can agree on the additional support of electric 
vehicles, the phase-out of the ICE and the transformation of mobility services away from 
passenger cars would challenge core economic interests in the EU and would indeed threaten 
many jobs. Politicians thus refrain from disruptive pathways as long as there are no coordinated 
efforts to account for the competitive loss of the companies and no transition plans for the 
workforce from EU policies. 

Following the three innovation areas introduced by Nykvist and Whitmarsh (2008) more than 
a decade ago, the current transition trajectories are still located at innovation area 1, comprising 
new vehicle technologies and alternative drive engines. While they identify new infrastructures, 
technological development and behavioural changes to shape transitions, we argue that the 
analysis of industrial policy helps to explain the stability and path dependency of the automotive 
regime. More generally, these meso-level governance instruments indeed “help to explain the 
conditions for the reproduction of existing capitalist socio-technical regimes and the 
possibilities for, and barriers to their transition to sustainable configurations” (Feola, 2020, p. 
247).  

Thus, while current EU industrial policies at best support the ecological modernisation of the 
European car fleet and at worst contribute to reproduce the unsustainable structure of the 
automotive sector, meso-level regulations may also function as an entry point for more radical 
social-ecological transformations. Without such overarching regulations that provide strategic 
guidance for phasing out unsustainable industrial pathways, technological lock-ins impede 
transformative change. This is all the more important for the ICE technology that remains 
highly profitable and is powerfully entangled with economic interests. These meso-level and 
supranational guidance is also all the more important for countries like Austria that have a 
strong automotive industry but rely heavily on developments and decisions elsewhere.  

 

5. Entry points for a transformative social-ecological industrial policy 
 
Based on the analysis so far, insights from our interviews and selected literature, this section 
cursory reflects on entry points for an alternative social-ecological industrial policy, that is, an 
industrial policy that takes environmental and social challenges seriously and goes beyond the 
primacy on competitiveness, innovation and economic growth. These suggestions are not a 
coherent outcome of our empirical research (since the research question was different) and we 
are aware that radical social-ecological transformations are currently not on the political 
agenda. Critical research can, however, identify key components and strategic visions for such 
transformations that need further elaboration and research. In that sense, we identify some – 
preliminary – characteristics of a social-ecological industrial policy that may effectively 
transform instead of conserve and modernise unsustainable trajectories in the automotive sector 
and briefly discuss conflicts and dialectics that may challenge the stability of the automotive 
regime.  
  

(1) Active industrial policy beyond competitiveness and economic growth: Against the trend of 
reviving industrial policy for the sake of competiveness and economic growth, transformative 
industrial policy has to encourage coordinated collaboration in order to enable political 
decisions and economic investments for future mobility that go beyond efficiency gains and 
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ecological modernisation.6 Such cooperative efforts may not only be normatively desirable 
from a social-ecological transformation point of view, but might ultimately become necessary 
to avoid an unmanaged and disruptive decline of the automotive industry (Fasse, 2019). 
Importantly, these efforts have to go beyond the individual transport system and integrate the 
public transport sector as an important pillar for an alternative mobility regime. In May 2009, 
for example, environmentalists, citizen groups, researchers and union representatives from all 
over Europe met in Germany to discuss plans for a sustainable transportation system. They 
issued the Cologne Declaration against rail privatisation and put forward “RailEurope2025”, a 
concrete plan to transform European transport systems in 15 years in order to cut their CO2-
emissions by 75 per cent” (Henriksson, 2013, p. 83). Furthermore, transformation councils may 
serve as nodal points to guide industrial cooperation. In learning from current lock-ins, these 
forms of cooperation, however, may go beyond consortia of existing companies to overcome 
the modernisation trap inherent for incumbent actors and unfold transformative potential. 
Altering ownership models towards public ownership – as discussed during the huge state aid 
and bail-out programmes in the course of COVID-19 – may be an important lever for such 
active industrial policy (Mazzucato and Andreoni, 2020). 

Obviously, such a transformation implies conflict, especially when incumbent actors and 
companies are economically affected (Andreoni and Chang, 2016, p. 28; Heyen et al., 2017, p. 
328; Raza et al., 2016). But these conflicts may serve as entry points to publicly negotiate about 
the terms and conditions of these transformations. As an interview partner put it: “We could 
have more courage. […] And the lobbies […] should move away from saying no, to saying yes, 
but I need this and that” (Austrian Ministry for Transport, Innovation and Technology, 2018). 
Critical analysis needs to ask which stakeholders and potential beneficiaries – and their 
respective power resources – stand behind certain industrial policies, in what way are they able 
to influence or hinder the formulation and implementation of concrete policy proposals and 
what their respective social and environmental implications are (Raza et al., 2016). 

(2) Absolute emission caps and the phase-out of unsustainable industries: As the discussion of 
current transition trajectories for the automotive industry has shown, the integration of 
industrial policy and environmental regulation is indispensable. Transformative governance 
may therefore include the disruption of unsustainable industries and their respective 
technologies and infrastructures (e.g., ICE and private cars) through democratically negotiated 
phase-out or exnovation policies (Heyen et al., 2017). Instead of relative efficiency gains, such 
instruments may be able to regulate absolute emission caps. For the automotive industry, these 
may include sales prohibitions for high-emission cars and the eventual ban of ICE cars but also 
driving bans for cities (Brand and Anable, 2019; Creutzig et al., 2011).  

Historical experiences, for example, the coal phase out in the UK, show that such structural 
transformations often have detrimental effects for workers and communities (Johnstone and 
Hielscher, 2017). Phase-out policies, therefore, require regional, national and supranational 
strategies to prevent for large-scale job loss and deal with the destructive ‘jobs-versus-
environment dilemma’ (Barca, 2019; Brand and Niedermoser, 2019; Räthzel and Uzzell, 2011; 
Wissen, 2019). Green New Deal and Just Transition frameworks have introduced important 
proposals in this direction, for example, through suggesting a job guarantee for workers that are 
currently dependent on fossil fuel industries. In the course of such a just transition programme, 
                                                           
6 Under conditions of capitalist competition, efficiency gains tend to result in lower prices and – consequently – 
the consumption of bigger or even more cars, or the ability to spend the saved money on other products (e.g., an 
additional electric car) (Santarius, 2016). 
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public investments would pay for “(1) income, retraining, and relocation support for workers 
facing retrenchments; (2) guaranteeing the pensions for workers in the affected industries; and 
(3) mounting effective transition programs for what are now fossil-fuel-dependent 
communities” (Pollin and Callaci, 2019, p. 93). Additional instruments may, for example, 
include a redistribution of work through worktime reduction (King and Van Den Bergh, 2017). 
As important components of a social-ecological industrial policy framework, such guarantees 
and restructuring can raise broader support for the phase out of unsustainable industries and 
establish transformative coalitions between environmental movements and workers 
(Rosemberg, 2010). 

(3) Democratic participation and engagement of workers: In order to further extend the 
inclusiveness and legitimacy of industrial transformation (Raza et al., 2016), industrial policy 
may support new forms of workers’ participation and community involvement. This includes 
workers in the respective companies but also people that are negatively affected by industrial 
production (e.g., through pollution, noise, other hazard) (Barca and Leonardi, 2018; Bierbaum, 
2011; Schumann, 2011). Overall, such participatory processes guarantee that transformations – 
and respective industrial policies – move from ‘technology-driven’ towards ‘society-driven’ 
processes that include deliberative and conflict-driven decisions on future industrial pathways 
(Hausknost and Haas, 2019; Heyen et al., 2017; Pichler et al., 2018). Furthermore, the 
participation of workers in transforming industries incorporates their comprehensive expertise 
in production processes. This knowledge helps to reduce the risks of information failures and 
political capture that have been identified as major challenges of selective industrial policy 
(Haley, 2017). The participation and engagement of workers at the meso-level of industrial and 
regional policy, as envisioned, for example, in the debate on democratic investment planning 
(Zinn, 1976) or regional participatory budgeting (Sintomer et al., 2008) helps to transcend the 
company level and enable coordinated strategies for industrial branches.  

As our research shows, automotive companies access proposals for change from employees 
mainly when they improve existing products and processes but wary from involvement in more 
transformative decisions. Our interviews show that although employees tend to be more 
concerned with immediate working time and wage arrangements, they occasionally do come 
up with more transformative ideas that are most often rejected with regard to competitiveness. 
Alleviating these pressures through active industrial policy interventions could provide 
deliberative spaces for transformation from below. As a workers’ council in one of the major 
supplier industries told us: “There is an overall intelligence that the people [workers] always 
make the best out of it. How you proverbially say, they make butter out of shit” (automotive 
supplier for a German OEM, May 2019). More specifically, employees in a military vehicle 
company even told us about their ideas to produce firefighting vehicles that could be used to 
extinguish forest fires – “but no one was ever interested in that” (military vehicles producer, 19 
Mar 2019). Proposals for alternative products are often inspired by a broader workers’ 
movements, proposing the conversion of military production in the course of the Cold War. In 
the 1970s, for example, workers at Lucas Aerospace in the UK developed the Lucas Aerospace 
Shop Steward Plan to propose alternatives to military production. Although the Labour 
Government eventually dismissed the plan, it still constitutes one of the most famous examples 
for workers’ engagement in transformation processes (Mc Loughlin, 2017). Such proposals for 
alternative products may form an entry point for broadly accepted industrial transformations 
that benefit societal needs. The preparation and strategic intervention of unions’ and workers’ 
representatives in such purposive change would be a prerequisite and also a shift in their 
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mandate. Industrial policy could promote this by making public support conditional upon 
extending workers’ participation (Eder and Schneider, 2018, p. 122). 

 

6. Conclusion 

In this article, we analysed the specific role of industrial policy for sustainably transforming the 
automotive regime. We showed that meso-level governance instruments like industrial policy 
are neglected but highly relevant components in transition and transformation research that help 
to explain barriers and potentials for transformative change. We traced the history of EU 
industrial policy since the post-war period and carved out characteristics of a revived industrial 
policy in the aftermath of the 2008/09 economic crisis. We identified (1) economic growth and 
competitiveness (especially towards China), (2) a disproportionate reliance on innovation 
(policy) rather than exnovation of existing unsustainable industrial pathways as well as (3) an 
ecological modernisation through efficiency and low-emission technologies as basic pillars that 
characterise current industrial policy interventions. We illustrated these characteristics with 
regard to the Austrian automotive supplier industry. The case study of the Austrian automotive 
supplier industry shows that EU industrial policy promotes technological innovation in order to 
increase external competitiveness (especially with regard to China) and boost economic growth 
rather than social and environmental goals to sustainably transform the automotive sector. 
Recent joint efforts to establish a European Battery Alliance will support an increase in electric 
vehicles. Due to the vested interests and economic significance of traditional automotive 
companies, however, these policies refrain from actively disrupting – and phasing out – the 
highly productive and profitable ICE path. The vehicle fleet emission standards represent the 
most important implicit EU industrial policy incentive that drives the ecological modernisation 
of the European car fleet through efficiency-oriented policies. The flexible mechanisms – in the 
form of average emission standards – are, however, insufficient to radically reduce emissions 
by 2030 and decarbonise the mobility sector by 2050. At best, they aim for an ecological 
modernisation of the European car fleet but fails to incentivise more transformative change in 
the automotive sector.  

In the final section of the article, we therefore discussed some tentative entry points for a social-
ecological industrial policy that takes environmental and social challenges seriously and 
overcomes the primacy of competiveness and economic growth. These include active industrial 
policy interventions beyond competitiveness and economic growth that introduce absolute 
emission caps and correspondingly phase out the ICE technology. Importantly, however, 
industrial policy enables the integration of workers’ perspectives and rights to increase 
legitimacy for transformation and develop alternative income and safety nets. Such radical 
transformations are currently not on the political agenda and need both research and political 
mobilisation to gain momentum.  
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Abstract 

This article presents results from a project involving local practitioners in the construction of 
scenarios for a regional energy and transport system. The purpose is to demonstrate how 
sustainability transitions research can interact with local practice by means of socio-technical 
scenarios. Combining quantitative data with qualitative storylines, the article presents four 
scenarios, which describe different ways of using biogas, biodiesel and electricity in four 
different applications: city buses, inter-city buses, heavy-duty trucks and industrial processes. 
The article compares the four scenarios in terms of energy efficiency, greenhouse gas reduction 
and realization possibilities. Focusing on near-term realization on a commercial basis, the 
research findings suggest that collaborative scenario construction can be a useful strategy to 
manage conflicting agendas and engage key stakeholders in dialogues on transition pathways. 
The article concludes by presenting policy lessons for practice-oriented transition management. 
The lessons point to the importance of flexibility in system delineations, the critical timing of 
near-term scenarios, and the use of scenarios to outline local practitioners’ agency. 
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1. Introduction 

Transition studies is a growing field of interdisciplinary academic research that investigates 
possibilities to transform large socio-technical systems with the intention to make them more 
sustainable (Markard, Raven, & Truffer, 2012). Multiple actors with different agendas, visions, 
and expectations are involved in such transitions. Hence, scholars argue that transition 
processes are non-linear, open-ended, and highly contested (Köhler et al., 2019). The multi-
level perspective (MLP) is a key founding framework in this research field. This framework 
points at regimes as the prime source of stability and niches as potential sources of radical 
change (Geels, 2002). If supported by societal trends, debates, and movements at a higher 
landscape level, niches may gain power and eventually trigger transformations at the regime 
level. However, this is an uncertain process, full of contestation between various actors 
operating at the landscape, regime, and niche levels. In particular, the MLP describes a 
fundamental conflict between the entrenched socio-technical regime and alternative new 
system configurations that emerge through experiments and demonstrations in local niches. 
Transition scholars have assumed various kinds of tensions and contestation, as well as possible 
synergies and alignment between the MLP-levels as a basis for elaborations of different 
transition pathways (Geels et al., 2016; Geels & Schot, 2007).  

The MLP-framework and its related transition pathways has been adopted as a conceptual 
backbone for the construction of scenarios that describe transitions from current fossil-fuel 
regimes to future low-carbon energy and transport systems (Auvinen et al., 2015; Bergman et 
al., 2008; Geels, McMeekin, & Pfluger, 2018; Nilsson & Nykvist, 2016; Raven & Walrave, 
2018). Still, studies of low-carbon transport technologies have shown that conflicts and 
contestation do not only appear between the levels of the MLP-framework. Analyzing 
competing expectations associated with alternative transportation fuels, Alkemade and Suurs 
(2012) argue that it is important for proponents of new technology alternatives to raise 
expectations in order to attract resources. Their thesis finds support in automotive industry 
studies that show how proponents of innovative vehicle technologies have competed for R&D 
funding, supportive regulation, and infrastructure build-up at the niche level (Bakker, van 
Lente, & Engels, 2012). In a comparative case study of two competing sustainability 
alternatives for public transport, Magnusson and Berggren (2018) show how such niche-level 
contestation result in severe dilemmas for policymakers and they further argue that conflicts in 
niches can block transitions towards low-carbon transport systems.  

Contestation between alternative new system configurations will become visible in local 
practice. Based on a review of transition studies, Hansen and Coenen (2015) argue that local 
practice has a significant impact on transformative processes. Local visions and policies can 
mobilize resources and trigger action; urban and regional plans may stimulate development and 
implementation of certain technologies, and informal institutions can push for regulation to 
facilitate innovation. Still, previously published scenarios in the transitions field have focused 
on the national and international policy domains (eg. Hillman & Sandén, 2008; Nilsson & 
Nykvist, 2016; Geels et al., 2018; see Auvinen et al., 2015 for an exception). By contrast, this 
article focuses on a regional context, presenting socio-technical scenarios that involve critical 
decisions on different fossil-free alternatives in a regional energy and transport system. With 
the intention to improve energy efficiency and reduce greenhouse gas emissions, the scenarios 
describe processes that entail substitution of fossil fuels with renewables, as well as 
redeployment of renewable fuels into new application contexts, thus describing new utilization 
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pathways (Patrizio et al., 2015). The article highlights the critical role of local policymakers 
and actor constellations in sustainability transitions. The purpose is to demonstrate how 
transitions research can interact with local practice by means of socio-technical scenarios.  

After this introduction, a theory section presents a conceptual background to transition 
management and socio-technical scenarios. Then we provide a brief description of the material 
and methods used in our socio-technical scenario construction. The subsequent section 
introduces the regional and national scenario context, followed by individual presentations of 
the scenarios, and a comparative assessment of the results. Thereafter we summarize the actual 
system/context evolution that took place concurrently with our study. A consecutive section 
discusses our research in the light of existing literature and a concluding section highlights the 
main contribution of our research.  

 

2. Transition management and socio-technical scenarios 

Sustainability transitions research emerged with the breakthrough of the goal of sustainable 
development in the 1990s (Loorbach et al., 2017). The basic motivation for this research is that 
incremental improvements will not be enough to cope with grand societal challenges such as 
climate change, loss of biodiversity or resource depletion. Instead, radical shifts will be required 
to transform systems that deliver vital societal functions such as energy, transport, food and 
clean water. Research in this field aims to explain how such radical transformations may occur 
without major disruptions in societies. Transition management (Rotmans et al., 2001; Loorbach, 
2010) represents a practice-oriented research direction, which has contributed with a 
prescriptive framework for how researchers can engage with practitioners in collaborative 
processes to stimulate changes in different contexts. According to Loorbach (2010), transition 
management entails operational activities with 0-5 years’ time frames, tactical activities (5-15 
years), and strategic activities (up to 30 years). In addition, transition management must involve 
reflexive activities, which are essential “to prevent lock-in and to enable exploration of new 
ideas and trajectories” (p. 170).  

The formation of an arena that gathers pro-active stakeholders in transition-oriented activities 
has a prominent place in the transition management framework (Loorbach, 2010; Hyysalo et 
al., 2019; Hölscher, Wittmayer, Avelino, & Giezen, 2019). The arena concept offers an 
alternative to the MLP framework in practice-oriented transitions research. Offering a “flat 
approach” (Jørgensen, 2012:997), this concept does not presume any levelled arrangements of 
structures, interventions, and agency. For research that adopts this concept, the agency of 
individual actors therefore becomes an empirical concern. According to Jørgensen (ibid), this 
feature is particularly useful for studies of actors’ involvements in ongoing system 
transformations.  

Pointing at the need to engage stakeholders in structured dialogues about transition pathways, 
Turnheim et al. (2015) claim that it is fruitful to combine socio-technical analysis and initiative-
based learning with quantitative scenario modelling. To serve their purpose, the scenarios must 
be considered plausible, socially acceptable and politically feasible by the actors involved 
(Geels et al., 2018). Scenario approaches are often presented as indispensable tools for 
discussion, analysis, policy design, and decision-making related to strategic development 
issues, which are characterized by large uncertainties (Pérez-Soba & Maas, 2015). Scenarios 
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are neither predictions nor forecasts; they provide an image of the future by exploring different 
development paths that lead to the broadening of the range of plausible alternative futures. 
Scenarios can force imagination, make possible a well-focused strategic discussion on specific 
long-term issues, and provide a coherent framework for evaluating and comparing alternative 
future pathways. They can be important for evaluating desirable developments, identifying risks 
in connection with various developments, and for designing policies with the intention to 
stimulate advancements with few undesirable side effects.  

Scenario approaches have been used in connection to sustainability issues in different scales 
since the mid-20th century and in recent years the number of scenario studies related to energy 
and transport futures, most often related to climate mitigation ambitions, have grown. There are 
several typologies and terminologies to characterize scenarios and scenario studies (Börjeson 
et al., 2006). Most often, one distinguishes between two basic scenario approaches: exploratory 
or anticipatory (Mahmoud et al., 2009). The former starts in the present and project different 
trends into the future, while the latter starts by producing an image of a future state, which most 
often is either desirable (based on agreed goals), undesirable (e.g. future crisis situations) or 
contrasting (radically different futures), followed by backcasting  (originally from Robinson, 
1982), trying to concretize how to get there or how to avoid such a situation. Another important 
distinction is between methodological and informal approaches. In the methodological 
approach, a certain method or model is employed for ensuring replicability, while the informal 
scenario construction differs from situation to situation. This does not mean that informal 
scenarios are unstructured or lack logical consistency, but they have a greater flexibility. The 
methodological scenarios are predominantly quantitative while the informal scenarios most 
often are based on a qualitative analysis.  

Wiek et al. (2006) argue that scenarios fulfill certain crucial functions in relation to transition 
management: they can provide the basis for knowledge integration, assessment, and strategy 
building. Moreover, scenario construction can contribute to competence building by allowing 
different experts and stakeholders to participate in a mutual learning process. The socio-
technical scenario concept was launched with the intention to address system innovation and 
identifying possible transition pathways in the beginning of the 2000s (Hofman et al., 2004; 
Hillman & Sandén, 2008). The concept was first a reaction to the predominance of macro-trends 
of computer model-based methodological scenarios and their inability to include sociopolitical 
developments: “actors, their decisions, interactions and learning processes” (Hofman et al. 
2004:396). In recent years, there have been increasing efforts to combine model-based 
assessments that consider multiple technology options and sectors (Sandberg, Toffolo, & 
Krook-Riekkola, 2019) with insights from socio-technical transition analysis and practice-
based action research (Geels, Berkhout, & van Vuuren, 2016), and to merge quantitative and 
qualitative data to frame and constrain actor-based storylines (Auvinen et al. 2015). Socio-
technical scenarios hence include qualitative descriptions, which relate them to the context in 
which they evolve. Since we share many of the perspectives, ambitions and challenges with 
these studies, we use the concept of socio-technical scenario in our study. 

 

3. Material and methods  

Our socio-technical scenarios show results from a joint research project, in which our 
university, the local publicly owned energy utility, the municipality and the Public Transport 
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Authority (PTA) were partner organizations. Besides these local partners, representatives for 
an internationally operating bus and truck manufacturer as well as an internationally operating 
energy utility with experience of electric bus implementation in other cities were associated 
with the project (Table 1). Together, the project partners formed a focus group with a dual 
purpose: to investigate possibilities for electric bus implementation while stimulating a further 
development of biogas production and use in the region. Gathering the partners in recurrent 
meetings, the project formed an arena for transition-oriented activities. During the project, we 
arranged 10 half-day meetings. The local partners were represented in all of these meeting and 
the international partners were represented in seven meetings. We also invited external guests 
to give presentations in several meetings and we involved other stakeholders in a one-day 
scenario workshop with 24 participants from 12 different organizations.  

Table 1 Organizations associated with the project 

Local partners International partners 

Östgötatrafiken – authority responsible for the 

regional public transport system 

Tekniska verken – energy utility with business 

activities in electric distribution grid operation and 

biogas production  

Linköping municipality – city council responsible for 

local public service and urban planning  

Scania – vehicle manufacturer with business activities 

in heavy-duty trucks and buses 

Vattenfall – energy utility with business activities in 

power generation, electric grid operation and electric 

vehicle charging 

 

 

We executed the 3-year project concurrently with the PTA’s preparations for the tendering of a 
forthcoming contract period for their city bus operations. The first half of the project was 
devoted to investigations, interviews, study visits and simulations1 with the intention to learn 
about different options. The material gained from these activities served as a basis for scenario 
construction, which we performed jointly during the second half. The material included 
operational data obtained from the partners on biogas production, public transport fuel 
consumption and traffic patterns, publicly available data on regional development trends, as 
well as data and experiences from electric bus operations in other cities. 

Our socio-technical scenarios translate national scenarios proposing a massive implementation 
of electric city buses down to a local level. We ask what such nation-level scenarios can imply 
for a region where there is an established production of biogas, and where public transport city 
buses are a primary application for this fuel. Our scenario construction resulted in four different 
scenarios, including a baseline scenario based on a projection of recent regional development 
trends until 2030 without any structural changes of public transport fuel use, and three 
alternative scenarios characterized by different extents of electric bus implementation and 
associated changes of biofuel use (see section 5). The scenarios were based on a combination 
of approaches. The baseline scenario that provided a common frame for comparing the 
contrasting scenarios for 2030 is an exploratory scenario that makes projections based on recent 
development trends. It is based on official statistics of energy use and traffic patterns for the 

 

1 The simulations considered implementation of alternative electric bus systems in Linköping city. Details about 

the simulations are provided in Lindgren (2017).  
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region and it provides a basis for the construction of the other scenarios. Using this well-
established scenario approach made it possible for us to create a quantitative image of the future 
that was easily comprehensible for the project partners and workshop participants. This also 
added to the plausibility of all scenarios, making it more legitimate to use them in discussions 
with the involved stakeholders. The alternative contrasting scenarios were anticipatory and 
based on different what-if assumptions, but within the frame provided by the baseline scenario. 
We used them for integrating the knowledge developed in the project, for comparing different 
options, and as a basis for strategic discussions with the project partners. The scenario 
assessment was primarily focused on identifying central actors and possibilities of realization, 
an approach that is similar to the focus of backcasting scenarios. 

We based the scenarios on three major objectives in accordance with conventional scenario 
requirements (Anderberg et al., 2000). Firstly, the scenarios should be easy to understand for 
the actors involved. Secondly, the development of the scenarios and their central assumptions 
should be satisfactorily explained and motivated. Thirdly, the scenarios must be adapted to their 
purpose, which in our case was to offer a frame for discussions and decisions on the future use 
of fossil-free fuel and energy alternatives in a regional context.  

Our scenarios focus a regional energy and transport system, including factors that directly 
influence the development of this system. Together with the relatively simple and 
straightforward alternative scenarios, the regional focus served to strengthen the relevance and 
understandability for the practitioners involved. To increase credibility and comprehensibility, 
we made efforts to explain and motivate the assumptions behind the scenarios. To increase the 
transparency and the logical consistency, the quantification of the different scenarios is based 
on consistently applied assumptions and several factors are kept constant in the different 
scenarios. The quantitative evaluation concentrates on changes in energy efficiency and 
greenhouse gas emissions.  

 

4. Scenario background and context 

For realizing national energy and emission goals, national governments depend on successful 
local implementation. In Sweden, this dependence is recognized by the fact that each county 
since 2007 must have a regularly updated energy and climate strategy. The county in focus for 
our study is Östergötland, which has the city of Linköping as its capital. This county is a national 
frontrunner for biogas production, a result of close collaboration between the local energy 
utility, owned by Linköping municipality, and the PTA. The collaboration started in the early 
1990s as an initiative to improve the inner-city air quality by substituting diesel buses with gas-
fueled buses (Fallde & Eklund, 2015). By means of local biogas production and upgrading, it 
was possible to implement CNG2-buses even though natural gas was not accessible. Today (in 
2019), the local energy utility operates one of the largest biogas production plants in Sweden, 
a plant that constitutes the core of a well-established regional biogas system and a role model 
for biogas development in other cities and regions (Ottosson, Magnusson, & Andersson, 2019). 
The production is based on a combination of organic wastes gathered from meat processing, 
agriculture and households. Local city buses use about 30% of the produced biogas and the 
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utility also supplies biogas to public transport buses in neighboring cities, as well as to public 
filling stations for use in cars. In a recently published analysis, Mutter (2019) shows how the 
regional biogas system has a considerable influence on how local professionals imagine the 
future evolution of energy and transport in the region. 

 

4.1 Transport trends in the region  

In terms of population, Östergötland is the fourth largest county in Sweden with 457 000 
inhabitants. It is continuously growing with workplaces concentrated to the three major cities 
Linköping, Norrköping and Motala. Östergötland is very car-dependent, though public 
transport, biking and walking are common in urban areas. According to a regional travel habit 
survey by the PTA, 57% of the weekday trips were made by car, 14% by public transport and 
26% by bike or foot. In 2016, there were 215 000 registered cars, corresponding to 477 cars per 
1000 inhabitants. This figure is very close to the national average but considerably higher than 
in the three big city regions in the country (Stockholm, Göteborg and Malmö). The regional use 
of public transport, primarily city buses but also trams and commuter trains, is also limited. The 
average distance traveled by public transport per inhabitant is only half of the national average. 
All city buses in the county run on biogas, while diesel buses run in intercity and rural traffic. 
In 2016-2017, the PTA substituted fossil diesel almost totally with the biodiesel HVO 
(Hydrotreated Vegetable Oil). 

Östergötland is an important industrial region, and freight transports are thus vital. Besides the 
local and regional transports (83% of the freighted goods in the region is transported less than 
150 km), the transit traffic is important with several major roads in the country passing the 
county, e.g. Route E4, the major connection between the national capital Stockholm and the 
southern and northern parts of Sweden.  

The growth of population, transports and related energy use has been significant in recent 
decades, and there are no signs of slowing down. Table 2 summarizes the change of indicators 
for transport and energy during the most recent decade. The number of cars grew more than the 
population. The number of trucks increased by 27%, which indicates a growth of freight 
transport on short distances. The commuting between cities grew by 32%, which indicates 
increasing economic integration and labor expansion. Since the growth of public transport has 
been far less substantial, it seems obvious that public transport has only been able to catch a 
limited part of the recent expansion of commuter flows. Despite an improved fuel efficiency of 
cars and trucks, the energy used for transport grew by 20% between 2005 and 2016. 

Table 2 Development trends in Östergötland3 

Population (2005-2017)        +10% 

Commuting (2005-2016)       +32% 

No of cars (2005-2016)    +15% 

Public transport passengers (2005-2016)  +20% 

No of trucks (2005-2016)    +27% 

 

3 All the figures are based on statistics from the Swedish national Bureau of Statistics SCB (Statistiska 

centralbyrån) 
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Transports (energy consumption) (2005-2016)    +20% 

 

 

4.2 National visions of fossil-free transport  

The Swedish Government has announced a national vision of zero net greenhouse gas emissions 
by 2045. Nuclear, biomass, and hydropower currently dominate the national energy mix, and 
the portion of wind power is increasing. This means that transport and manufacturing industry 
are the most significant fossil fuel users and emitters of greenhouse gases (IVA, 2019). Hence, 
national strategies and policies for emission reduction tend to focus on these two sectors 
(Riksdagen, 2017). In 2013, an elaborate enquiry issued by the Swedish Government presented 
detailed scenarios for a transition to a fossil-free national road transport system (SOU, 2013). 
Ever since the original reporting of its results, the investigation has had a significant effect on 
national transport and climate policies. The report claimed that a transition to fossil-free 
transport depends on significant infrastructural changes and changes in mode of transport, as 
well as more energy efficient transport operations and substitution of fossil fuels with electricity 
and biofuels. The report further outlined scenarios for three vehicle categories: cars, city buses, 
and heavy-duty trucks. The scenarios suggest that biofuels will continue to be important for 
heavy-duty trucks, whereas electricity will be increasingly important for cars and city buses. In 
the case of city buses, the report proposed a rapid pace of electrification, arguing that this will 
result in substantially improved energy efficiency, and that the fixed routes and restricted area 
of operation will favor electrification of city buses. Furthermore, the report suggested that 
public procurement can enforce implementation, arguing that this will not only result in reduced 
greenhouse gas emissions but also in lower noise and better urban air quality. The scenarios 
presented in the investigation report therefore suggested that already by 2030, 83% of the city 
bus traffic in Sweden can be based on electricity and by 2050, 100% of the city bus traffic can 
be based on electricity. 

Already in 2014, Swedish PTAs reported that 60% of their operations were based on renewable 
fuels, and the route towards fossil-free public transport has continued since then (Xylia & 
Silveira, 2017). In 2016, the share of renewable fuels was close to 80% (Aldenius, 2018). Until 
now this development is due to the uptake of different biofuels, both compressed biogas (CBG) 
and liquid biofuels such as HVO and RME (Rapeseed Methyl Ester). A massive implementation 
of electric buses, as proposed by the governmental investigation, implies that these biofuels will 
substitute fossil fuels in other applications. 

 

5. Overview of the scenarios 

The time frame for our scenarios is 2019-2030. All scenarios assume an increased demand for 
public transport with 58% increase of passengers and 30% increased fuel consumption by 2030, 
based on the same mix of fuels as in 2017. We assume an even distribution of the increase 
among different types of vehicles and bus lines. Moreover, we assume that the bus lines will 
follow similar routes as today. Factors such as higher filling rates of the buses and technological 
progress to enhance their energy efficiency explain how the number of passengers can grow 
more than the energy demand. Table 3 presents a brief summary of the four scenarios.  
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Table 3 Summary of the scenarios 

Scenario 1 Baseline 

Continuous transport growth until 2030 based on development trends 

since 2005. Traveling by public transport increases its share of the 

traveling in the region. The share of biogas remains unchanged in public 

transport. No electrification of city buses, and no biogas introduction in 

industry nor in heavy freight transport.  

Scenario 2 

Electricity and 

biogas in public 

transport 

Limited implementation of electric city buses in Linköping, biogas 

replacing HVO on inter-city bus lines. HVO substituting fossil diesel in 

heavy-duty trucks. 

Scenario 3 

Electricity in city 

buses and biogas in 

trucks 

90% of all city bus lines in Linköping electrified. Biogas in heavy-duty 

trucks, substituting fossil diesel. 

Scenario 4 

Electricity in city 

buses and biogas in 

manufacturing 

industry 

90% of all city bus lines in Linköping electrified. Biogas in industrial 

processes substituting fossil gas. 

 

Scenario 1 is a baseline scenario based on a projection of recent development trends in the 
region4. Scenario 2 and 3 are based on the national scenarios outlined in SOU (2013), which 
suggests electrification of city buses and use of biofuels in inter-city, rural and long-distance 
transport. Scenario 2 describes a limited implementation of electric buses and an alternative use 
of biogas, which is restricted to the regional public transport system. By contrast, scenario 3 
entails a full-scale translation of the national scenarios, with an extensive implementation of 
electric buses. In search for alternative biogas utilization pathways, the scenario goes beyond 
the public transport system and redeploys biogas for use in heavy-duty trucks. Scenario 4 
emerged in discussions with the energy utility as a plausible alternative to scenario 3, with 
industry as an alternative biogas utilization pathway. This also corresponds to national 
strategies and policies to reduce industrial greenhouse gas emissions. Dahlgren, Kanda, and 
Anderberg (2019) provide a more elaborate analysis of the possibility to use biogas in different 
applications. 

 

5.1 Scenario 1: Baseline scenario 

Scenario 1 is a business-as-usual scenario that provides a starting-point for the construction of 
the non-baseline scenarios 2-4. The scenario does not involve any structural changes, but the 
public transport traveling is assumed to increase more than private car traveling. By 2030, 
population, number of workplaces and traveling continues to increase in the same pace as in 
the period 2005-2016. These are further concentrated to the most populous cities. Commuting 
and other traveling between the municipalities and particularly between the largest cities 
continues to grow. Commuter flows become more complex with increasing commuting out of 
the major cities (that since long are the dominating commuting targets). Biking and public 

 

4 The assumed growth is close to the projected transport regional development in recent national long-term 

prognoses, e.g. Trafikverket (2016) 
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transport increases more than car traveling. The share of public transport of the engine-borne 
traveling increases. Moreover, the number of cars grows, but the distance driven per car 
decreases and the share of households without cars grows. Carsharing systems become more 
common and the share of collectively owned cars thus grows. Road freight transport grows 
dramatically, particularly the local transport and the transit transport through the region. The 
use of fossil fuels primarily decreases via increased blending of renewable fuels (biodiesel, 
ethanol) in diesel and petrol. The share of electric cars in the car fleet is 20% by 2030. Table 4 
summarizes the scenario. 

Table 4 Summary of the trends of the Baseline Scenario (Scenario 1) 

Projection 2030                                                                      Growth   
Population: 495 000  + 11 %     

Workplaces: 257 000  + 20 %  
Commuters: 142 0005  + 40 % 

Traveling 

  

+ 30 % 51% car (-6%-units), 32% walking/biking (+5), 

17% public transport (+3) 

Private cars: 256 000  + 19 % Share of electric cars 20% 

Car trips   + 16 %  
Regional public transports: 47 million trips  + 58 %6 Fuel consumption +30% 

Road transport   + 40 %7          

 

The only element in this scenario that is not based on current trends is the assumption that public 
transport will increase its share from 20 to 25% of the engine-borne traveling. The current (in 
2019) public transport travelling in Östergötland is relatively small and it has not grown as 
much as in the most comparable regions in the country. However, with a continued increase of 
commuting and other inter-city traveling, there should be opportunities to improve the service 
and make public transport more attractive, which could stimulate increased use. Since this 
increase will mainly occur on the routes between the major cities, we expect that this will result 
in higher vehicle filling rates. Since total traveling increases by 30% and the share of public 
transport from 14% to 17%, this will result in an increased number of passengers by 58%. The 
shares of biogas and diesel buses will remain the same as in 2017. The waste-to-biogas for use 
in public transport is well-established and it enjoys strong local support since it contributes to 
the green image of the region. Still, an expansion of the biogas use seems unlikely since diesel 
buses that run on HVO are regarded as more flexible and cost-efficient.  

 

5.2 Scenario 2: Electricity and biogas in public transport 

In scenario 2, there will be electric city buses on four high-frequency bus lines in Linköping by 
2030. The biogas that these bus lines use in Scenario 1 is instead used for public transport buses 

 

5 Commuters passing municipal borders.  

6 Assumed to correspond to a 30% increase of the number of vehicle km-supply med 30%: corresponding to 29 

mill vehicle km bus transport compared to 22 million (2016).    
7 Local freight transport +45%, regional +35% and remote and transit transport +40%. 
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on regional inter-city lines. Currently, these buses run on HVO which, according to the scenario, 
will substitute fossil diesel in trucks. 

5.2.1 Specific assumptions 

The bus lines 1-4 in Linköping are suitable for electrification because of their high degree of 
utilization. If fast-charged electric buses are preferred, they can be supported by two 600 kW 
or twelve 200 kW charging stations, or a combination of charging stations and an electric road 
system (Lindkvist, 2017). In 2017, these bus lines carried 45% of the total bus passengers in 
the city. They are responsible for 30% of the biogas consumption by city buses in Linköping 
and the electrification will affect about 10% of the current local biogas production.  

5.2.2 Realization of the scenario 

The realization of scenario 2 depends on investments in both vehicles and infrastructure. The 
implementation of an electric bus system depends on different actors. The PTA is the key actor 
that needs to select charging strategies, design and plan charging infrastructure and integrate 
this in the planning of future bus services. Handling the local electric grid, the energy utility 
must enable grid connection and make sure that the grid can support the charging. Moreover, 
landowners must allow space for charging stations and the municipality must allow building 
permits. The installation will also involve charging system suppliers and construction firms.  

Before it is possible to take electric buses in operation, the PTA must develop procurement 
routines. These routines should consider operation of buses and charging stations, as well as if 
and how these operations should be separated and regulated with different contracts. The 
acceptance of a standard interface between the charging stations and the electric buses will 
simplify this (Borghei & Magnusson, 2018). The development of routines must consider the 
ownership of the buses (most likely the bus operator) and the charging systems (probably the 
local energy utility), as well as the possibility of a third actor that will operate the charging 
stations. To enable operation, manufacturers must supply buses and charging stations and the 
system must be validated by the bus operator and the PTA.  

The use of biogas on inter-city traffic requires specifically adapted vehicles. For passenger 
capacity and comfort reasons, the PTA prefers double decker coaches on these lines. Since the 
bulky compression tanks are difficult to fit to a double decker coach, such biogas-fueled 
vehicles have not been available until now. However, biogas liquefaction is a possible strategy 
to reduce the tank volume, something that increases the prospects of using biogas for inter-city 
traffic. To make liquid biogas (LBG) available for the coach buses, there is a need for 
coordinated actions involving the PTA, as well as the local energy utility’s biogas production 
and distribution. Moreover, equipment suppliers and construction firms, as well as the 
municipality that owns the bus depots, must be involved. To initiate operation there is also a 
need to involve bus manufacturers and bus operators.  

PTAs must minimize public expenditure, and therefore cost estimates are important for their 
decision making. Electric buses have a higher investment cost and lower operational cost than 
traditional buses. Based on a comparative analysis assuming an annual driving distance of 
50,000 km and considering costs of vehicles, batteries, infrastructure, maintenance and energy, 
Xylia et al. (2019) suggest that the life-cycle cost of an electric bus is slightly lower than a 
CBG-fueled bus, and slightly higher than a HVO-fueled bus. A longer driving distance will 
favor the electric bus alternative. If the current global trend of falling vehicle battery prices 
(Nykvist et al., 2019) continues, this will favor the electric bus alternative. The investments and 
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operational costs for LBG-fueled coach buses in relation to HVO/diesel buses and future HVO 
price developments are also important. The cost of LBG-fueled coach buses is currently 
difficult to estimate because of limited availability of vehicles that match the PTA’s 
specifications.  

The possibilities to realize the scenario depends on governmental policies, including subsidy 
schemes for biogas, as well as investment grants for electric and LBG-fueled buses, electric bus 
charging, and LBG production and distribution infrastructure. Moreover, it depends on local 
actors’ willingness to take part in critical activities and coordinate the needed changes. In 
particular, the PTA and the local energy utility will have to take leading roles in the 
implementation. PTAs close deals with private bus operators for contract periods up to ten 
years. Requirements and preconditions for the bus operations are preferably kept stable during 
these periods. Delaying the implementation until current contracts expire will simplify the 
implementation. An early limited implementation may be favorable to prepare for a large-scale 
implementation, as described in scenarios 3 and 4.  

 

5.3 Scenario 3: Electricity in city buses and biogas in trucks 

In scenario 3, 90 % of the city buses in Linköping will be electric by 2030. The biogas will be 
converted to LBG and used in heavy-duty trucks, which currently run on diesel.  

5.3.1 Specific assumptions 

Electrification of the bus lines 1-17 and 24 in Linköping would involve almost all city bus 
traffic, only leaving out a few low-frequency lines. This would require thirteen 200 kW 
charging stations as well as 1600 m electric road (Lindkvist, 2017). The corresponding biogas, 
which is about three times more than in Scenario 2, will be liquefied and used in heavy-duty 
trucks that are refueled in the region. In 2015, such trucks consumed about 600 GWh diesel in 
Östergötland.  

5.3.2 Realization of the scenario 

The realization of Scenario 3 raises similar challenges as Scenario 2 in terms of bus 
electrification, but the investments in vehicles and infrastructure are considerably larger.  

The use of LBG to fuel heavy-duty trucks requires that trucks adapted for liquid gas are 
available and it moreover depends on the establishment of a network of refueling stations. To 
establish regional and national networks for liquid gas, there is a need for coordinated actions 
involving biogas producers, gas distributors, equipment suppliers and construction firms, as 
well as truck manufacturers and haulers that operate trucks. 

During the last few years, substituting fossil diesel with HVO has been a relatively simple way 
to reduce the climate impact of freight transportation. Since suppliers of diesel fuel now have 
to increase the percentage of renewables in their fossil fuels in order to respond to comply with 
regulatory demands on CO2-reduction, it is likely that the HVO price will rise, which in turn 
can make LBG-trucks a more favorable alternative for haulers looking to reduce their climate 
impact.  

The realization of the scenario depends on the development of governmental policy. This may 
include subsidy schemes for biogas, as well as investment grants for electric and LBG-fueled 
trucks and LBG production and gas distribution infrastructure. Moreover, the realization 
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depends on haulers’ willingness to invest in vehicles for liquefied biogas, as well as transport 
buyers’ willingness to demand and pay for transports that use renewable fuels.  

 

5.4 Scenario 4: Electricity in city buses and biogas in manufacturing industry 

Like scenario 3, scenario 4 entails a 90% electrification of the city buses in Linköping by 2030. 
In scenario 4, the biogas will substitute fossil gas in industrial manufacturing processes in the 
region.  

5.4.1 Specific assumptions 

This scenario builds upon the assumption that biogas will be an increasingly attractive substitute 
for fossil gas in industrial manufacturing. In 2017, the Swedish manufacturing sector used 4 
TWh of LPG – Liquid Petroleum Gas (Energigas Sverige, 2018a) and 8 TWh of natural gas 
(Energigas Sverige, 2018b). As a comparison, the national production of biogas was 2 TWh.  

As a basis for this scenario, we made an inventory of the industrial use of fossil gas in 
Östergötland. Although detailed data for individual industries is confidential, it was possible to 
make approximations from public reports (e.g. Klimatskyddsbyrån, 2016), annual company 
reports and municipal energy plans. We identified three major concentrations of industrial users 
with annual LPG use of 80-130 GWh: one steel company in the southwestern part of the region, 
and the cities of Finspång and Norrköping in the north with important industrial users (Figure 
1). In south, one company uses 40 GWh LPG. There are also companies that use less than 10 
GWh LPG, such as Toyota Material Handling in Mjölby that uses around 9 GWh LPG each 
year.  

 

Figure 1  Industrial LPG users in Östergötland. The larger dots are the locations of the 

larger LPG users (more than 40 GWh) and the smaller dots are locations where there are 

companies using smaller amounts of LPG. 
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5.4.2 Realization of the scenario 

The challenges related to bus electrification and LBG production in this scenario are identical 
to scenario 3. However, in this scenario the key is the industrial demand for LBG. The energy 
utility must promote LBG as a potential substitute for fossil gas in industrial manufacturing 
processes. The regional biogas production capacity is currently too small to be able to supply 
enough gas for the largest industrial users in the region, but locally produced LBG can be a 
viable option for smaller users. Timing is important here. Companies that are preparing for 
investments in their manufacturing systems will be more prone to changes than companies that 
have realized such investments. For example, it is probably not economically feasible to convert 
to LBG at the steel plant in the southwestern part of the county, since parts of their facilities 
recently have been converted to run on LPG. For smaller companies located far away from the 
center of the region, it may be attractive to coordinate the conversion to LBG. 

 

6. Scenario comparison  

This section first gives a qualitative comparison focusing on the actor involvement required to 
realize the four scenarios. Thereafter it presents a quantitative calculation and comparison of 
the scenarios in terms of energy efficiency and reduction of greenhouse gas emissions.  

6.1 Actor involvement in the scenarios 

All scenarios assume an increased demand for biogas in the region, and that the local energy 
utility will be the sole supplier of biogas. In all the non-baseline scenarios, the PTA is a central 
actor with several roles to play. Especially so in scenario 2, where the PTA not only needs to 
plan and validate the electric city bus operation, but also the alternative use of biogas in inter-
city buses. However, even more paramount than the individual activities are that all actors 
coordinate their work. It does not matter if the PTA plans the electric bus service, the requisite 
charging infrastructure and the procurement routines if, for example, the energy utility has not 
verified the electric grid capacity to enable grid connection of charging stations at suitable 
locations. The ownership of charging stations remains an open question; we have assumed that 
the energy utility will consider them as extensions of the grid and thus assume responsibility 
for the investments. Moreover, the assignment of responsibility for charging system operation 
is still open: whether to assign it to the bus operator, to the energy utility or to a specialized 
third actor.  

Scenario 3 and 4 assume that the interest in LBG will increase among haulers and 
manufacturing firms, respectively. This depends on projections of future costs for biogas and 
other fossil-free alternatives, compared to the costs for the fossil fuels they currently use. 
Haulers and manufacturing firms have limited previous experience of biogas. Therefore, 
reaching out to these new users will be challenging for the energy utility. Moreover, since 
haulers is a very disparate groups of actors, scenario 3 will make projections of the biogas 
demand more difficult for the energy utility. 

Future regulations and other national policies to promote phase-out of fossil fuels will have a 
considerable influence. All scenarios depend on the government for subsidies and investment 
grants. As the current situation of policies for renewable fuels in Sweden is uncertain, this may 
have a negative effect on actors’ willingness to invest in fossil-free energy and transport 
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systems. Table 5 presents a summary of the key actors and their key activities in the four 
scenarios.  

 

Table 5 Key actors and activities in the scenarios 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Energy utility  Increasing the 

biogas production 

capacity 

Increasing the 

production biogas 

capacity 

 Investing in and 

validating LBG 

facilities  

Facilitating electric 

grid connection and 

ensuring charging 

support 

Investing in and 

validating operation 

of charging systems 

Increasing the 

production biogas 

capacity 

 Investing in and 

validating LBG 

facilities 

Facilitating electric 

grid connection and 

ensuring charging 

support 

Investing in and 

validating operation 

of charging systems 

Increasing the 

production biogas 

capacity  

Investing in and 

validating LBG 

facilities  

Facilitating electric 

grid connection and 

ensuring charging 

support 

Investing in and 

validating operation 

of charging systems 

Public 
transport 
authority 

Planning for 

increased bus 

services 

Planning for 

increased bus 

services  

Developing 

procurement 

routines; planning 

and validating 

operation of 

charging 

infrastructure and 

electric buses  

Planning and 

validating operation 

of LBG buses 

Planning for 

increased bus 

services  

Developing 

procurement 

routines; planning 

and validating 

operation of 

charging 

infrastructure and 

electric buses  

 

Planning for 

increased bus 

services  

Developing 

procurement 

routines; planning 

and validating 

operation of 

charging 

infrastructure and 

electric buses  

 

Bus operator Investing in CBG-

fueled city buses 

Investing in and 

validating operation 

of electric city buses 

Investing in and 

validating operation 

of LBG buses 

Investing in and 

validating operation 

of electric city buses 

 

Investing in and 

validating operation 

of electric city buses 

 

City authority n.a. Providing building 

permits 

Providing building 

permits 

Providing building 

permits 

Vehicle 
manufacturer  

Supplying CBG 

buses 

Supplying CBG and 

electric buses 

Supplying LBG buses 

Supplying electric 

buses 

Supplying LBG trucks 

Supplying electric 

buses 
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National 
government 

Subsidizing  Subsidizing and 

offering investment 

grants  

 

Subsidizing and 

offering investment 

grants  

Regulating phase-out 

of fossil fuels 

Subsidizing and 

offering investment 

grants  

Regulating phase-out 

of fossil fuels 

Others n.a. Landowners: 
Allowing space for 

charging 

infrastructure 

 

Landowners: 
Allowing space for 

charging 

infrastructure 

Haulers: Investing in 

LBG trucks 

Transport buyers: 
Demanding 

transport with 

renewable fuels 

Landowners: 
Allowing space for 

charging 

infrastructure  

Manufacturing 
companies: 

Investing in internal 

LBG infrastructure 

and burners 

 

6.2 Assumptions for the calculations 

Based on reported data on energy consumption from previous field experiences, corroborated 
by the internationally operating energy utility, we assumed that the electric buses would require 
2 kWh electricity/km (filled 18 m bus). Apart from the electricity, the buses were also assumed 
to require 0,67 kWh biogas/km for compartment heating during 4 winter months each year 
(Borén et al., 2015).  

Energy consumption and greenhouse gas emissions will differ in the production of electric 
vehicles and combustion engine vehicles respectively. However, lifecycle assessments suggest 
that these differences are negligible for city buses. Relatively small batteries and long driving 
distances means that the use phase dominates the life-cycle comparison, especially in the case 
of fast-charged electric buses with relatively small battery packs (Nordelöf, Romare, & 
Tivander, 2019).  

To calculate the amount of fossil fuel that the biogas can substitute in inter-city buses and 
heavy-duty trucks in scenario 2 and 3, we assumed that in highway traffic, the energy 
consumption of a biogas-fueled vehicle with an Otto engine will be 15% higher than the energy 
consumption of a corresponding diesel vehicle (Börjesson et al., 2016; Scania, 2018a). In 
scenario 4, we assumed that the energy efficiency of a manufacturing process using LBG is 
similar to a process using LPG.  

To compare the energy use in the scenarios, we used primary energy with data derived from the 
median values in the JRC well-to-tank report (Edwards et al., 2014), together with the added 
shares of fossil energy content in the respective fuels. Moreover, we derived the data for the 
calculations on greenhouse gas emissions from the JRC well-to-tank report for diesel, biogas 
(based on municipal food waste) and LPG. Additional data on upgrading and distribution of 
CBG and LBG were based on the type of biogas upgrading that exist in Linköping (amine 
scrubbing with district heating). For electricity, the data is based on Gode et al. (2011) and the 
Swedish electricity mix during 2016. Our quantitative assessment corresponds to the approach 
suggested by Gustafsson, Svensson, and Anderberg (2018). 
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6.3 Quantitative assessment  

The four scenarios differ in the degree of bus electrification and in the biogas use. Electric buses 
are different than the current biogas buses regarding their energy efficiency, and there is also a 
difference in the energy efficiency between biogas and diesel as well as the amount of non-
renewable energy needed to produce each kWh of fuel. Apart from the energy efficiency, the 
fuels also differ in greenhouse gas emissions. There will thus be a difference in the amount of 
energy used and emitted greenhouse gases between the four scenarios.  

The largest difference between the scenarios is the degree of city bus electrification: from 0% 
in the baseline scenario to 90% in scenario 3 and 4. Since electric vehicles require less energy 
than combustion vehicles in the use phase, the amount of energy needed is reduced with 
increasing electrification (Figure 2). The difference between scenario 3 and 4, which assume 
the same degree of electrification, is a result of the respective use of biogas.  

 

 

Figure 2. The reduction of the primary energy needed in the different scenarios compared to 
the baseline scenario. 

Regarding greenhouse gas emissions, scenario 3 and 4 have larger reductions than scenario 2 
since more fossil fuels will be substituted (Figure 3). However, in contrast to the energy use 
reduction, the greenhouse gas emission reduction is almost equal for scenario 3 and 4. This is 
because fossil diesel is a more significant emitter of greenhouse gases than LPG.  
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Figure 3. The reduction of greenhouse gases in the different scenarios compared to the 
baseline scenario 

Another aspect that differs between the scenarios is the impact of the substitutions. Public 
transport has been a major user of biogas in the region since its introduction in the 1990s. With 
biogas use in inter-city buses, scenario 2 continues a similar track. The redeployment of biogas 
in scenario 2 can cover over 20% of the public transport bus operations in Östergötland that 
currently use HVO. However, even though the amount of redeployed biogas in scenario 3 and 
4 is higher, the impact in the respective sectors would be less significant. According to a 
projection, heavy-duty trucks in Östergötland will use 840 GWh of energy in 2030 (Anderberg 
& Dahlgren, 2019). The biogas in scenario 3 can only cover 3% of this. In the industrial use 
case, there are records of at least 350 GWh LPG being used annually in Östergötland. An 
assumed growth of this to 400 GWh by 2030 would mean that the biogas in scenario 4 can 
substitute 8% of the LPG used in regional manufacturing processes.  

 

7. Visions, controversies and system evolution  

We started preparing our scenario study in 2015 and the joint research project started formally 
in January 2016. At this point in time, a possible implementation of electric buses was a 
contested issue in the region, and our project was located in the midst of the controversy. Local 
politicians urged the PTA to investigate the electric bus option and manufacturers of electric 
buses promoted their products, arguing that experiences from other cities now showed that this 
was a preferable alternative. Still, representatives for the PTA maintained that they were 
satisfied with the current biogas bus operation and the local energy utility feared that an 
implementation of electric buses would destroy the well-established regional biogas system. 
The PTA furthermore dismissed the possibility of using biogas in inter-city traffic since no 
suitable coach buses were available. As the PTA was preparing the tendering for the 
forthcoming contract period, the local energy utility lobbied for a continued use of biogas-
fueled city buses.  

All our local project partners accepted and embraced the national vision of zero net greenhouse 
gas emissions by 2045, considering themselves as local lead actors in the requisite transitions. 
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By the start of our project, Linköping municipality had already formulated a target of becoming 
CO2-neutral by 2025 and their energy utility had communicated a vision “to build the world’s 
most resource-efficient region” (Tekniska verken, 2014:4). Moreover, the PTA considered their 
services as a “tool for a sustainable regional development” and “climate-positive travelling” 
(Region Östergötland, 2016:6). Still, in January 2016, a future implementation of electric buses 
in the region appeared distant.  

Early in our 3-year project, the energy utility initiated a study to evaluate the commercial 
feasibility of biogas liquefaction in Linköping. At this point in time, a full-scale liquefaction 
plant using suitable process technologies were under construction in Norway, and the 
Linköping feasibility study showed promising results; liquefaction would make distribution and 
storage of biogas less problematic and it could open new market segments (Johansson & 
Nordell, 2017). The utility subsequently applied for – and received – governmental investment 
grants for the construction of liquefaction facilities, and they closed a deal with the company 
Toyota Material Handling for the supply of LBG to their manufacturing plant. In an interview, 
a representative for Toyota said that they had been searching for a decade for a renewable 
substitute to the fossil gas they currently use and LBG fulfilled their requirements (Toyota, 
2018). A 10-year contract regulates the supply of LBG, thus providing the utility with a long-
term and stable demand in an equivalent manner that public transport does. Toyota is not alone 
in this emerging interest for biogas in industrial manufacturing. During our project, an 
increasing number of Swedish manufacturing companies reported substitutions of fossil gas 
with biogas (e.g. Biogas Syd, 2017; Haaker, 2017; Tekniska Verken, 2018). One reason for this 
is a recent gradual phasing out of tax exemptions for industrial use of fossil gas (Swedish Tax 
Agency, 2018), which makes it more attractive to convert to renewable fuels.  

When announcing their decision to invest in LBG facilities, the energy utility declared plans to 
start production in 2020. Besides supplying LBG for industrial use, the utility will offer LBG 
as a fuel for heavy-duty trucks. In 2017, the Nordic market leader Volvo Trucks introduced a 
new generation of trucks with engines for liquid gas (Volvo, 2017). At this point in time, the 
market runner-up Scania already offered such vehicles, and so did Iveco, which is another large 
European manufacturer. This means that haulers can select from a broad range of vehicles 
offered by leading manufacturers. In 2018, Scania also launched a gas-fueled coach bus with 
tanks for liquid gas (Scania, 2018b). With increasing availability of liquid natural gas (LNG) in 
Europe, other manufacturers are likely to follow. Thus, in a near time, it should be possible to 
purchase buses that match the PTA’s specifications for inter-city traffic and can run on locally 
produced LBG. While centrally located tank stations at bus depots can support public transport 
buses, trucks require a more extensive refueling network. In 2018 the Finnish gas supplier 
Gasum announced that they were about to build a network of 50 LNG-tank stations in the 
Nordic countries (Gasum, 2018). The Swedish Environmental Agency co-funds the 
investments. LNG is interchangeable with LBG – the same vehicle can use either fuel – so, with 
a network of LNG filling stations, haulers will be able to access the fuel they need.  

Already in 2007, Lantz, Svensson, Björnsson, and Börjesson (2007) claimed that Swedish 
biogas policies are problematic. The current national support system differs from other 
European countries’ systems and breaks with European competition regulation. Thus, the EU 
Commission has only permitted it on a temporary basis, and this has had detrimental effects on 
the willingness to invest in production facilities (Lönnqvist et al., 2017). In 2018, the Swedish 
Government issued an investigation on how national policies can support a significant 
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expansion of the domestic biogas production. As the Government assigned the investigation 
with the intention to create long-term and stable market conditions, Swedish biogas producers 
expect that this will help them reach new market segments. Another influential factor relates to 
the use of biodiesel. In 2017, the Swedish Government decided on mandates of blending fossil 
diesel with renewable drop-in fuels. Other European nations have announced similar plans. The 
stipulated percentage of biodiesel is supposed to increase in a stepwise manner, and this will 
most likely result in raised biodiesel prices. Thus, users may opt for LBG as a substitute. 
Moreover, the environmental performance of HVO – one of the most widely used biodiesels – 
has been debated because PFAD (a rest product from palm oil production) is a common 
feedstock (Soam & Hillman, 2019). As a result, in 2018, the Swedish Government decided to 
change the classification to discourage the use of PFAD-based HVO (Regeringskansliet, 2018; 
ICCT, 2018). This has forced PTAs and haulers to search for other alternatives. If made 
available, LBG can be a viable option.  

A recent study showed that there is a significant potential to increase the production of biofuels 
in Östergötland (Lindfors et al., 2018), and the local energy utility have announced plans to 
increase their biogas production to meet expectations of an increased demand. Moreover, other 
companies have initiated feasibility studies for the establishment of new biogas plants. 
Increasing possibilities to supply biogas to a broader range of users have triggered these 
expectations. 

In January 2019, just a few weeks after the ending of our joint project, the PTA officially 
announced that there will be a limited implementation of electric city buses in Linköping during 
the coming contract period, which runs 2020 – 2030 (Östgötatrafiken, 2019). At this point in 
time, the local contestation around electric buses seemed to have vanished.  

 

8. Discussion  

According to Loorbach (2010), transition management involves strategic, tactical and 
operational activities, distinguished by their different time frames. Relating our scenario 
construction to national visions on fossil-free transport and connecting these to the local project 
partners’ operations, our socio-technical scenarios formed a link between strategic visioning 
and operative practice. In terms of operational activities, socio-technical transitions theories 
have furthermore highlighted the need to initiate local experiments to learn about new 
technology options (Schot & Geels, 2008). However, in our case the new options were already 
demonstrated in cities outside our focal region. Rather than executing experiments on our own, 
we therefore tried to learn from study visits, interviews, external guests, and international 
partners with experience from other locations. Concurrently, our local partners were preparing 
for implementation on a commercial basis. For business reasons, these preparations were 
separated from the joint project; the local partners had to maintain discretion on when and how 
to reveal their tactical plans. Still, the resulting scenarios appear to be well-aligned with these 
plans. A key explanation for this is our collaborative research approach, which was based on 
repeated meetings and workshops where we iterated ideas, propositions, and tentative scenarios 
with the local and international partners, as well as with a broader group of stakeholders.  

Because of the need to construct scenarios which key stakeholders consider plausible, 
acceptable and feasible (Geels et al., 2018), we could not start with a desired future state for the 
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regional system, using anticipatory scenario techniques (Robinson, 1982). Due to the initial 
controversies around electric buses, it was difficult to agree on a joint local vision that would 
entail such vehicles. However, if we included a baseline scenario as a plausible alternative, 
construction of exploratory scenarios with electric buses was still feasible. Because exploratory 
scenarios describe possible rather than planned realities (Mahmoud et al., 2009), the project 
partners could contribute to the scenario construction without making any commitments. This 
meant that the scenarios helped eliciting conflicting arguments, investigating the underlying 
basis for the arguments, and searching for common standpoints. This was helpful to overcome 
the observed conflicts.  

Following recommendations by Turnheim et al (2015), our project combined quantitative 
scenario modelling, qualitative storylines, and socio-technical system analysis with initiative-
based learning. The instance of learning assumes reflexive activities, which according to 
Loorbach (2010) should be an integrated part of transition management. Our scenario 
construction started in the intersection between two partly overlapping regional systems – 
biogas and public transport. This narrow initial system delineation served as a focusing device 
for the scenarios, making the electric bus implementation very concrete for the project partners. 
However, while it was clear from the start that it would be necessary to search beyond public 
transport to identify new applications for biogas, it was not obvious on beforehand where to 
look for favorable utilization pathways. This called for a reflexive approach that stretched the 
boundaries of the established regional biogas system. Thus, we had to consider system 
delineation as a dynamic and integral part of the analytic exercise. Evaluating the practical 
influence of the joint research project in our last meeting (December 5th, 2018), the involved 
local partners acknowledged that their project participation had broadened their understanding 
and thus strengthened their ability to assess different technology options. Highlighting the 
complexity of individual decisions, the alteration between different system delineations 
encouraged reframing of expectations and assumptions, which was instrumental for the learning 
process. 

 

9. Conclusions 

Concentrating on transformations in a regional energy and transport system, this article has 
outlined four scenarios that describe different transition pathways. The scenarios describe both 
substitution of fossil fuels with renewables and redeployment of renewable fuels to new 
application contexts (Magnusson & Berggren, 2018). Our socio-technical scenario study lends 
support to the thesis that practice-oriented transitions research can catalyze transformative 
processes (Rotmans et al., 2001; Loorbach, 2010).  

As a research field, transition studies have given experimental activities and demonstrations a 
prominent place in its founding frameworks, emphasizing the value of stakeholder engagements 
in elaborations of alternative socio-technical system configurations. While the multi-level 
perspective assumes that experiments take place in niches (Geels, 2002; Geels & Schot, 2007; 
Schot & Geels, 2007), transition management scholars offer the arena as a suitable location for 
such activities (Loorbach, 2010; Loorbach & Rotmans, 2010). Focusing on local practice and 
emerging socio-technical transformations, we considered the arena concept as a useful starting 
point for our research study. However, with its emphasis on commercial operation rather than 
pre-commercial experimenting, our findings convey an important contribution to transition 
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studies. Moving towards commercial operations means that business concerns will guide 
actors’ initiatives and decisions. Whereas experiences from pre-commercial experiments and 
demonstrations may be openly discussed in arenas, terms of competition will restrict the 
propensity to reveal business plans. Our research findings suggest that collaborative scenario 
construction can be a useful method to circumvent such restrictions.  

Our research moreover highlights the importance of flexibility in system delineations to 
facilitate reflection and learning in multi-actor scenario exercises. According to Turnheim et al. 
(2015), socio-technical scenarios provide useful structures for multi-actor dialogues about 
transition pathways. While our findings suggest that concentration of such dialogues on near-
term implementation may be advantageous in that it facilitates involvement and engagement, a 
near-term focus also means that timing will be critical. A too short-term focus means that the 
scenario construction runs the risk of becoming obsolete before it is finalized. This may not be 
problematic if the joint scenario construction provides useful inputs to transition-oriented 
decision-making. However, if the scenario exercise turns into a reconstruction of reality, it runs 
a risk of losing its relevance. Keys for transition researchers, policy makers and other change 
agents to reduce this risk is a dual empathy for local practice and sensitivity for contextual 
developments, as well as a retained ability to respond to issues that emerge during the process. 
Understanding local practice is important to be able to construct scenarios that practitioners will 
consider relevant. Nonetheless, observing and reflecting on the potential influence of national 
and international trends, and related events that take place elsewhere, will be just as important. 
Whereas our socio-technical scenarios describe dependencies between local practice and 
contextual changes, the joint scenario exercise served to outline the local practitioners’ agency. 
In other words, it forced them to ask what decisions they could and should take, considering 
developments that took place within and outside their individual spheres of influence. 
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Abstract: 

 Urban sustainability transition is an ongoing field of research that has been introduced 

to handle the various urban challenges that the planet face. It is focused on more than one 

prescriptive and policy-engaged analyses of shifting unsustainable to sustainable forms of 

production and consumption that can be achieved. The paper elaborates the socio-spatial 

transitions in Alexandria, Egypt, and the  many urban challenges that has occurred, such 

as; the deterioration of the built environment, social exclusion; increasing level of 

poverty, degeneration of biodiversity, and destruction of the natural resources. The paper 

explores two folds: Firstly, highlighting sustainability transitions from a global southerly 

perspective, Secondly, a trial on investigating governance policies towards sustainability 

transitions on new urban expansion in Alexandria, Egypt. This paper sets out to advance 

understandings of the sustainability transitions and conflicting roles that various actors 

play in transitions. Primarily addresses key core of sustainability transitions in the way 

the scholars have been examined so far. Additionally, it highlights the historical 

perspective of Alexandria transitions that can help scholars of transitions to open up new 

and more productive avenues for understanding drivers and barriers of new urban 

sustainable expansion. It concludes that all actors have a certain role to determine a 

sustainable transition on new urban expansions in Alexandria City.     

1. Introduction 

Chaotic urbanization, rapid population growth, and arbitrary urban expansion have 

been dominating the urban fabric of cities in the Global South. These socio-spatial 

transitions (SST) resulted in many urban challenges including deterioration of the built 

environment, social exclusion, increased level of poverty, degeneration of biodiversity, 

and destruction of the natural resources. The Paris Agreement in 2015, The 2030 

Sustainable Development Goals (SDGs) in 2016, and UN-Habitat in 2018 addressed 

these challenges and called for “just transitions for all”. These three declarations 

represented universally approved policy visions that signal a paradigm shift; from a "top-
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down" approach international mandates, to a "bottom-up" country-driven implementation 

process (Satterthwaite,D, 2014). Recently, planning innovation of urban sustainability 

transitions (UST) has taken place as a new planning approach for confronting the 

emergence of urban challenges that are facing the planet  (Koehler, J. et al 2017). The 

transitions research is the recognition that many environmental problems such as; climate 

change, loss of biodiversity, resource depletion, spreading of urban informality, and 

many others and these urban challenges need a radical solution not incremental ones. 

Such analyses are essential to increase policy coherence of plans and strategies, also to 

improve the effectiveness of the implementation of the two agendas.  

The spatial configuration of spontaneous growth in cities of the Global South is hardly 

touched. This paper aims to fill this gap. It provides local analysis of the arbitrary urban 

expansion in Alexandria, Egypt, connected to Goal 11 of the SDGs. It manifests the 

understanding of the transformation of the urban fabric through transitions of the 

socioeconomic, and political economy dynamics that the city faced during the last six 

decades. Two folds are explored; Firstly, highlighting sustainability transitions from the 

global South perspective by which the governance and sustainability transitions as system 

transitions are the fundamental changes in the way societal functions are fulfilled. 

Entailing changes in the production, reproduction, consumption, and distribution of 

goods and services that contribute to the acceleration of the new urban expansion or 

declining it. Secondly, a trail to investigate governance of sustainability transitions on 

new urban expansion in Alexandria, Egypt. Also, the historical urban expansions and 

ongoing centrality in shaping urban development across the city is examined to gain 

valuable lessons for the city future development. The research administrates proper 

framework of new urban expansions for the city of Alexandria that would lead into the 

preservation of the natural resources, making the transitions process happing in in a 

sustainable way.  

This paper is structured as follows, section one covers the governance of sustainability 

transition’s debate. Section two examines urban land expansion in Alexandria. Section 

three outlines a framework as a possible paradigm on governance of sustainable 

transitions on urban land expansion.  A short conclusion closes the paper and tries to 

highlight the linkage between theory and practice in urban land expansion that have 

intended to smooth over this kind of transitions in favor of concepts and practices which 

are place-blind and held to be valid in Egypt. 

2. Governance policies towards sustainability transition 

 A sustainability transition is simply defined as; "radical transformation towards a 

sustainable society, as a response to many persistent problems confronting contemporary 

modern societies". Sustainability transitions are defined by many scholars (Coenen, L., 

Benneworth, P. and Truffer, B., 2012) (Frantzeskaki, N., Broto, V.C., Coenen, L. and 

Loorbach, D., 2017) (Grin, J., et al., 2010) as systems innovations that influence 

geographical settings through changes of socio-technical, economic technical, and 
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political configurations on a specific location (international, national, local), and also 

change the behavior of humans, organize natural resources, and formulate a sustainable 

built environment for meeting the needs of the current and future population.    

It is argued (Kemp, R., Loorbach, D. and Rotmans, J. 2007) that sustainable 

development requires radical changes in functional systems and changes not only in 

government policy ,but also in current systems of governance (the orientation of society 

and patterns of interaction over collective issues) ,furthermore, the way the society 

behaves and acts towards natural resources. Leftwich (Leftwich, A., 2010) defines 

transitions as; all the activities of co-operation and conflict, within and between societies 

whereby the human species goes about organizing the production, consumption, and 

distribution of human, natural, and other resources in the production and reproduction of 

its biological and social life. This disciplinary diversity reflects the wide ranging and 

multi-dimensional nature of transitions, anchored in the concept of politics typified by 

Leftwich. Transition in broad view is a shift from certain status, positively or negatively, 

to another leading into a better way of living. “Transitions” in definition is: fundamental 

and structural changes in urban systems through which persistent societal challenges are 

addressed, such as shifts towards urban farming, renewable decentralized energy systems, 

and social economies (Frantzeskaki, N., Broto, V.C., Coenen, L. and Loorbach, D., 

2017). The concept of transition has been studied for decades in several disciplines, e.g. 

in biology and population dynamics, economics, sociology, political science, science and 

technology studies, and systems sciences (Grin,J. et al. 2010), but  spatial transitions are 

very rarely touched upon in which space, place and scale play better role into transitions 

studies (Truffer, B. et al., 2015).  

Sustainable transitions require changes in socio-technical systems and wider societal 

changes, especially, values and governance (Kemp, R., Loorbach, D. and Rotmans, J. 

2007), as well as, require a deep understanding of the various urban challenges that 

facing any given environment. A sociotechnical system is a technology-based 

representation of any items/commodity that serve the human being but on the other hand 

the society is a part of a complex system that formulate various arrangements to serve the 

innovation of technology, and vice versa. Socio-technical denotes shifts from one 

configuration (positively or negatively) to another over time in which has a major impact 

on a society. Socio technical composes from several elements: technologies, capital, user 

practices, cultural meanings, infrastructures, and policies in which all formulate the built 

environment. Socio-technical transitions differ profoundly from technological transitions 

since they include, in addition to technological dimension, changes in user practices and 

institutional structures (Markard, J. et all. 2012), as well as changes in infrastructure. By 

which socio-technical transition is considered a new planning innovation for studying the 

current urban challenges.  With the increasing of the rapid urbanization processes and 

continuous transitions of socioeconomic and political milieu of cities in the global South, 

governance of sustainability transitions became essential for sustainable development 

processes.  
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One of the most dominant approaches in sociotechnical transition studies is the Multi-

Level Perspective (MLP) ( (Rip, A. and R. Kemp 1998); (Geels, F.W. 2002); (Smith, A., 

and Stirling, A. 2010). As illustrated in figure (1) the MLP is composed from three levels: 

niches, regimes, and landscape. It is argued that transitions is a dynamic process and 

occurred within and between three analytical levels: 1) sociotechnical niches, which are 

protected spaces and the locus for radical innovations; 2) socio-technical regimes, which 

represent the institutional structuring of existing systems leading to path dependence and 

incremental change; and 3) exogenous socio-technical landscape developments (Koehler, 

J. et al 2017). However, to improve the built environment in a sustainable way, all 

stakeholders have to act, govern, and work together to sustain the natural resources as 

well as to satisfy the increasing demand of the population.  

  

Fig. 1. illustrates the three levels of the Multi-Level perspective. 

Source: (Grin,J. et al. 2010) 

Urban governance, as a mechanism, is needed to implement sustainable transitions 

approach. Urban governance is defined as a specific coalition of city-level forces 

assembled within a multi-level governance context in pursuit of a particular urban vision 

(Swilling, Mark and Hajer, Maarten, 2017), and specifically in the urbanization process, 

the way urban expansion is formulated and configured to achieve wellbeing and access 

an affordable shelter.  The traditional view is that urban governance refers to “the broad 

constellation of social, political and economic forces that mold the process of urban 

development” (Frantzeskaki, N, Bach, M. , and Mguni, P., 2018). Classic work on 

governance (Kooiman, J. , 2003) defines governing as "the totality of interactions, in 

which public, as well as private actors, participate, aimed at solving societal problems or 

creating societal opportunities; attending to the institutions as contexts for the governing 

interactions, and establishing a normative foundation for all those activities.” On the 

other hand, Grin et al. (Grin,J. et al. 2010) defined the governance of sustainability 

transitions as the multi-actor nature and normative ambition of the project as well as 

indicating the importance of existing institutional structures. Governance takes place in 

different modes: hierarchy, competition and cooperation. The latter is a main theme in 
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transition management as it always tries to combine all actors together from science, 

policy, civil society and businesses to develop and cooperate rather than the competitive 

relationships between them. Scholars argue (Frantzeskaki,N. , Broto,V.,C., Coenen,l., and 

Loorbach,D. 2017) (Grin,J. et al. 2010) that transitions cannot be governed from a top-

down perspective, but it requires both public and private actors to participate in the 

governance process aiming at solving societal problems or creating societal opportunities, 

attending to the institutions as contexts for the governing interactions, and establishing a 

normative foundation for all those activities. Thus, to control and guide the urban 

expansion in Alexandria in a sustainable way; it should be governed from bottom up 

perspective by involving users and various stakeholders in participatory approach in 

order to solve various urban challenges. 

Welch and Warde (Welch, D. and Warde, A. 2015) emphasized the crucial role of 

organized citizen-consumers in environmental governance processes, and the systemic 

interactions between consumption and production. Civil society and social movements 

are crucial issues that affect the sustainability transitions by accelerating the 

transformation of energy, transport, housing, food systems and social system of 

production and consumption toward a sustainable development. All the stakeholders have 

a certain role to play in controlling and enhancing the new urban expansions within cities. 

Civil societies play a critical role in transition process which includes a wide range of 

associational organizations that often grant special non-profit status in a country’s legal 

code such as NGOs, civil society organizations (CSOs) which represent engineering 

syndicates, religious identities, culture activities, occupations, and nongovernmental 

political action. Furthermore, social movements include heterogeneous actors and 

organizations from private and public sectors that represent alternative form of power and 

agency for transition process. Sustainability transitions classified the role of civil society 

and social movements into three main groups: the politics of transitions, grassroots 

innovation (Satterthwaite,D, 2014), and cultural change (Geels, F.W. and Verhees, B., 

2011). Despite the politics of transition has a great power, SMOs and CSOs have great 

impacts, positively or negatively, to affect the public support to raise up changes and 

decline others such as what happened during the Arab Spring in Tunisia, Egypt, Syria, 

and Iraq. Social movements’ organization may also create new markets, social networks, 

and technologies by fighting the old one. For instance; machines using fossil fuels and 

replacing them with sustainable electrical technologies. 

The Global South countries are basically suffering from instability in socioeconomic 

and political situation which makes state policies and the requirements of a population 

enviable. In addition, most of the Global South countries have two laws: law in text and 

law in practice (Soliman, A. 2020). The former is used officially in governmental 

organization; the latter is used among the grassroots. The differences between laws have 

contributed in accelerating the informal urban expansions on the periphery of urban 

centers which led to fragmentation of the spatial fabric of those centers. However, 

transition arena is not an instrument rather it is a complex system reflecting the 

circumstances of given environment. This argument is supported by Loorbach (Loorbach, 
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D. 2004) when he says “For changing the order and direction of society and managing 

transitions of societal systems, a form of multi-level governance is needed in which the 

urban challenges are integrated in some way whereby state and non-state actors are 

brought together to co-produce and coordinate policies in an interactive and evolutionary 

manner on different policy levels. Figure (2) illustrates the way in which this is done in 

transition governance is through the interaction between four levels”. First, strategic 

level: processes of vision development, problem structuring, strategic discussions, long-

term goal formulation, etc. Second, tactical level: processes of agenda building, 

negotiating, networking, coalition building, etc. Third, operational level: processes of 

experimenting, project building, implementation, etc. and finally the evaluation of 

progress and content.  Transition governance tries to link, combine, interact those levels. 

Every level has its own actors, participates and policies while different competencies are 

needed.  

  

Fig. 2. illustrates the four levels of governance. 

Source: adapted from (Kemp, R., Loorbach, D. and Rotmans, J. 2007) 

Understanding the role of users have been changed in innovation studies, consumption 

studies and science and technology studies and how it has been shifted from passive 

consumers to active and crucial players in socio-technical change. Innovation activities 

by citizen users are key to the early formative stages of many of today’s most important 

urban and technologies challenges. Citizens’ roles are also crucial in the formative stages 

of technology development, giving birth to many entrepreneurial ideas, trials and gradual 

improvements in understanding how technical systems and their interplay with everyday 

life plays out (Ornetzeder,M. Michael, and Rohracher,H 2006). In addition, Grassroots 

movements and innovations have remained a persistent alternative form of how to seek 

solutions for both perceived social injustices, urban and environmental problems. 

There are various ways for users; user producers; user legitimators, user consumer, 

and user distributor. In the startup phase, user producers and user legitimators have a 

starring role in technologies variety and in formulating the built environment. While user 

consumers in the acceleration phase can expand the market or they can lead to failure to 

this technology or deterioration of the built environment. User distributor, who act like 
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regulators, are important and have a crucial part as they align producers and users. Users 

can also affect the acceleration phase as an active citizen who mobilize against the 

existing regime, hollowing out its legitimacy and commercial strength. Government can 

also benefit from communities and grassroots movements as they suggest solutions that 

can be adapted and applicable. 

These movements of grassroots or users consist of a diverse set of activities, including 

the adoption and adaptation of urban fabric, improving energy efficiency, and behavioral 

change of locally novel configurations and adjustments to existing technologies and 

urban context. Users adjust, innovate and advocate transition technologies, in addition to 

merely adopting them. Users typically need to adapt their routines to suit new innovations 

in their contextual settings. Therefore, most of urban expansion in cities of the Global 

South taken place without any consideration of institutional roles nor official planning 

law in which created what is called “a new pattern of urbanity” (Soliman, A., 2019).  

In short, a proper sociotechnical governance has to stress on users and uses, the former 

reflects the behavior and everyday practice of citizens. The latter constitutes the various 

commodities that resulted from the integration and correlation between various powers, 

society, and technology at four levels: strategic, tactical, operational, and monitoring. 

However, a proper sociotechnical transition is how to produce, reproduce, distribute, and 

consume the various commodities in equal, powerless, and sustainable among all strata of 

a society. Also, a proper sociotechnical governance has to lock out the various pressures, 

restrictions, and tensions caused by unsuitable regulations by which create an opportunity 

for proper participation in development process. 

3. Urban Expansion Transitions in Alexandria over history 

The development of Alexandria city passed through different stages over the last 

twenty centuries varied between prosperity and declinations in which the urban growth 

took place. The main idea is to trace the urban transitions over history to explore the 

various forces that led into such urban growth. The following part briefly examines this 

development as well as shows the potentialities of the urban growth direction over 

various periods.  

Between 332-333 B.C, Alexander the great ordered Dinocrates -assigned architects- to 

plan a new city of Alexandria to be the capital of Egypt close to a small village named 

Rakoda. The planning of the city portrayed the grid iron system and the form of 

rectangular shape which intended to merge the city with the seashore. The road network 

of the city was characterized by two main roads perpendicular to each other. Alexandria 

was directly overlooking the sea. The sea separated it from Pharos Island until a long 

stone bridge was built in the Ptolemaic period linking Alexandria with Pharos. The bridge 

also created two ports instead of one port. The City was surrounded by a great wall that 

defined the city with high towers, forts, and many gates as illustrated in figure (3 A). In 

addition to the construction of the lighthouse, one of the seven wonders, which estimated 

to be at least 100 meters height (Forster, E.M. , 1986).  
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In the Arab era Alexandria witnessed shrinkage from the east and south as illustrated 

in figure (3 B) when Omar Ibn Al Aas destroyed the eastern walls to reopen the city in 

645 A.D. When the walls were rebuilt, it was taken into consideration that the walls 

should just surround the populated area and exclude the graveyards in the east, because 

there was no need to spend money to expand the perimeter of the fence to include those 

ruins. The city also shrank because Al-Fusṭāṭ replaced Alexandria and became the capital 

of Egypt. In the beginning of Othman era Alexandria has shrank more than before due to 

the incident with the Cypriots which literally destroyed the city and its buildings. Later, 

in 1498 the city lost its significant role in trading due to the discovery of the road Cape of 

Good Hope. Industries in Alexandria declined and became limited to the essential 

consumption. When the Heptastadion bridge was eliminated in the Arab era, the 

sediments accumulated, formed a limited plot of urban area. The urbanization restricted 

to this neck as illustrated in figure (3 B) which was outside the city walls and was called 

“Turkish City” (Abd El Hakeam, M. S., 1958). 

Alexandria began to develop again after Mohamed Ali dug The Mahmoudeya Canal at 

the year 1821 AD which supported Alexandria with fresh water and flourished the 

trading, industry, and navigation. After the development of new ports, Alexandria 

became a major trade hub in the Middle East. This development in economy attracted 

many dwellers seeking for job opportunities.  The construction of the railway between 

Alexandria and Cairo in the era of Abbas the First in 1854 is the true beginning of 

Alexandria's modern growth. Alexandria became the focus of attention for the foreigners, 

Banks, corporations, trading, and navigation companies. At the second half of the 19th 

century the urban expansion was directed into three directions: South, East, and West 

reaching The Mahmoudeya Canal in the south and Moharm Bek in the east. 

During the first half of the twentieth century Wilfred Jennings-Bramly established the 

first nucleus of Burg El Arab, 40 miles to the west of Alexandria, in 1915. Unfortunately, 

the funds of this project were cut off after Egypt had its dependence in 1922. As a result, 

the village remained empty until in 1930 a group of British Alexandrians occupied the 

village and converted the living quarters of the carpet factory into a Desert Club. The 

urbanization at that time crawled rapidly towards south of the Mahmudiya Canal (Gheit 

Al-Grape) as illustrated in figure (3 C0 and to the east passing through three stages: 

Firstly, the extension of urbanization along the seashore, from the Ibrahimiya region in 

the west to the Saray El Ramel in the east until the year 1917.  Secondly, the urbanization 

continued to extend to the East on a small scale including the area of Sidi Bishr. 

Furthermore, in 1925 it extended to the South because of draining the Hadhra Lake and 

replacing it with new expansion called Smoha based on Mclean plan. This extension 

attracted many people due to the cheapness of the land plots, mixed land uses, and the 

availability of job opportunities. While the urbanization expanded with slow steps to west 

(El Max, Dekheila, and Borg El Arab) due to many reasons: initially the proliferation of 

oil depots, factories, and warehouses. 

In 1918, the Alexandria Municipal Committee asked the Scottish engineer William H. 

McLean to plan the city of Alexandria to control of the arbitrary urban expansion. In that 
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scheme Mclean proposed to extend the city’s boundary in various direction to integrate 

the built-up area of the city, to create public spaces, and to develop the road network. 

MacLean proposed to extend the Cornish road and upgrade it to become a broad 

boulevard linking El Montazah Palace in the east with the Ras Al-Teen Palace in the 

west. The western district was linked with the core city with only the old Libyan route.  

 Figure 3 A (Greek Era)

 

 Figure 3 B (Arab Era)

 

 Figure 3 C (first half of 20th century)

 

 Figure D (secound half of 20th  century)

 

 Figure 3 D ( the beginning of 21 century)

 

 Figure 3 E (current situation)
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Fig. 3. illustrates the development of Alexandria city over history. 

Source: by author adapted from (Forster, E.M. , 1986) (Abd El Hakeam, M. S., 1958)   

Maclean proposed establishing new road parallel to lake Maryut to facilitate the 

transportation between the western and eastern districts. The commercial port had been 

developed along the Mahmoudieh canal till el-Farkha canal. McLane imagined a new 

suburban garden city at el Agami as a summer resort in the far west and another one 

called Smoha. He also planned a sample of low-income housing.  

 

Fig. 4. illustrates the development of Alexandria city in the modern era. 

Source: (Pallini, C. and Scaccabarozz, A. R., 2016) 

Since the revolution of 1952 up to now Alexandria witnessed three physical strategic 

plans; 1958, 2005, and 2032. The 1958 plan had introduced a new extension towards the 

west direction in the desert flanks to preserve the agricultural land at the south. As well as 

the construction of a new road network (Suez Canal Road), linking between Moharam 

Bey District with El Horia route, and Smoha district with El Ramel area, which facilitated 

the transition of the adjacent agricultural land to urban area. This area attracted enormous 

public housing projects, industrial projects, and factories that are located along El 

Mahmoudiya Canal (El Harmeen project, Bacoous, Abu Soliman, etc.) (Abd El Hakeam, 

M. S., 1958).  

The consequences of 1967, and 1973 wars had frozen the formal development in 

Egypt, including Alexandria. That was due to the lack of funds from the government 

required for the housing development, and urban infrastructure plans. However, the 

demographic growth did not stop in addition to the displacement of people from Suez 

Canal cities to Alexandria and Cairo due to the evacuation process which led to informal 

urban expansion on the urban fringe of the city. After the war of October 1973, President 

Sadat provided the guidelines of Egypt’s development which ensured a new level of 

transition in that period. The aim was to modernize Egypt by year 2000, to liberalize the 

economy by opening it for foreign investment and encouraging the private sector to 

contribute to the economic development. During this era, new town policy introduced in 

which New Bourg Arab city was constructed. Since 1980 there was increased pressure on 

the urban density in the east as illustrated in figure (3 D) due to the job opportunities and 

the facilities of transportation. Unlike the west the density was very low due to the lack of 

job opportunities and adequate public transportation.  
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After the assassination of president El Sadat in 1981, the comprehensive master plan 

of 2005 introduced in 1985 (Dix, G. B., 1986). The recommendation of this plan is to 

control the arbitrary urban expansion on the adjacent agricultural land as well as to direct 

the new urban expansion towards the western urban sector. Also, the plan emphasizes on 

upgrading the infrastructure, and increasing the green area and open spaces within the 

city boundary. Unfortunately, due to the lack of a clear vision for the new urban 

extension, the famous area of El Agami, the main sea resort for Alexandria, had 

converted into informal settlement. In addition, the development of El Dekhila port in the 

west and the constructions of El Dekhila steel factory and El Ameriya cement factory 

have increased air pollution in this sector which led the escaping of people towards south. 

Even though New Borg El Arab in the late 1979 did not attract 30 percent of its capacity 

due to the lack of the mixed land uses and inadequate public transportation. Subsequently 

informality accelerated in the core city since year 2000, due to the demolishing of the low 

stories’ buildings and villas (in Kafr Abdo, Gleem, Roshdy, Saba Basha, Bokelh, 

Sporting … etc.)  and replacing them with high stories buildings neglecting the building 

code and the government restrictions. This phenomenon, named as crisis construction, 

lead to high density areas in the core city resulting in about 1.7 million persons by year 

2004 accommodating the eastern sector which is only 30 percent of the city’s area, close 

to half the total population of the city. While the central part of the city and core city 

accommodates 29 percent of the total population. In contrast with the western sector 

which represent 60 percent of the built-up area only accommodate 22 percent of the total 

population. Moreover, informality had spread in Alexandria since 2011 revolution due to 

the absence of legitimate monitoring.  

The General Strategic Urban Plan of Alexandria of 2032 (GOPP, 2015), introduced in 

2015 after 2011 revolution, was aimed to full participatory approach to engage all 

stakeholders in the city to participate in setting up the future development of the city till 

2032. This plan examined three axes: land, shelter, and local economic development. 

Urban services interconnected with sub axes of urban governance, poverty, and 

environmental issues. The main recommendation of that plan was directing the new 

urban expansion towards the west with focusing on the development of El Ameriyah area 

to provide job opportunities, logistics, and services to foster economic development as 

well as to create new residential areas to accommodate the expected population growth. 

Second, the Alexandria core area will only experience moderate growth mostly through 

complementary belting of unplanned areas using less fertile agricultural land for urban 

expansion while still providing adequate land for development inside the urban area. 

Third, The New Borg El Arab direction will assume its main role as a regional growth 

pole for absorbing the future population growth. 

Historically, most urban agglomerations in Alexandria were not predominantly urban 

areas and it has never been classified as distinct by the state. The historic city (medina), 

such as the core of Alexandria, typically consists of a dense agglomeration of dwellings, 

with commercial uses on the ground floor. There are five urban agglomeration layers are 

dominating the urban fabric transition of Alexandria cities. The first urban fabric layer 
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characterized by a compact core agglomeration. Many properties have deteriorated for 

lack of maintenance by absentee owners, or of the conflict of the fragmented ownership 

patterns. It is the original core of the city and reflected the transformation of 

socioeconomic and political transitions over history. The political order dominated this 

layer in which the city had shrunk to satisfy the requirements of the politicians.  

The second layer, as planned city, is appeared with nationalization trend at the 

beginning of the sixties. The Awqaf and Agrarian Land Reform foundations own 

significant proportions of new added district properties. Planned extensions on 

agricultural land were added on with distinct neighborhoods reflecting the socioeconomic 

mix of the population through a combination of public improvements and private 

investment. The transformation of this layer was due the national transition trend in 

which the regime tried to control the society through providing social consumption, 

including housing needs, for the society. It is a sociotechnical regime in which the state 

had a strong power to sustain the socioeconomic situation.   

In the mid-1970s, the third layer of scattered-urban informal urbanization has started. 

Most of this expansion occurred on privately owned land that were distributed according 

to Agrarian land reform. From 1975 to 1985, urban land values doubled every three to 

four years. Because of low revenue of agricultural production, many of small landowners 

sold their properties for private developers who converted these agricultural areas into 

informal residential development. Between the 1970's and 1980's, the Open-Door Policy 

of Sadat and the privatization policy of Mubarak was diminished as the government 

relaxed its controls over agricultural land. However, land reforms resulted only in the 

redistribution of about 15 percent of Egypt's land under cultivation, and by the early 

1980s, the effects of land reforms in Egypt drew to a halt as the population of Egypt 

moved away from agriculture. During this era, the fourth layer appeared by which the 

peri-urban informal urbanization was dominating the new fabric of urban areas. This 

trend was facilitated by traditional tenure systems. With this type of urban 

informalization, un-serviced parcels cannot be legally subdivided, and buildings in these 

informal settlements are therefore encumbered with three instances of non-compliance: 

(a) illegal agricultural land subdivision; (b) change in use; and (c) unauthorized 

construction. The fifth layer, the current development, is occurring in parallel to the 

ongoing socioeconomic and political transitions in which the state is dominating the 

decision for such development. It characterized by planned urban extensions towards the 

west by constructing new towns, gated communities (such as Alex West), and 

development corridors (the beginning of Alexandria-Cairo desert road). It is an era of 

cooperation between the state and the society in which both have a common interest for 

such transitions. These layers were dominated by the grassroots who converted the 

agricultural land into residential uses. The spontaneous development was the main 

phenomenon of the era in which unsustainable development flourished.  

Table number (1) illustrates demographic change in Egypt and in Alexandria between 

1947 and 2016. It indicates that the total of population of Egypt has been doubled within 

thirty years between the years 1947 and 1976. While it has been increased five folds 
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within sixty years between the years 1947 and 2016. It means that the population of 

Egypt is increasing explosively within a short time. During the past two decades, the 

population of Alexandria have increased from 3.3 million to 5.1 million people. Most of 

this population has spread out on the periphery of the city. It is assumed that an expected 

of 79 million to be added to the current population of the country by 2050, giving a total 

population of the country around 175 million people (Soliman, A. forthcoming). It is 

expected that the total population of Alexandria city will reach around 6.17 and 7.38 in 

the year 2026 and 2036, respectively which is considered the main urban challenge in 

Alexandria beside the deterioration of the built environment, lake of open spaces and 

green areas, informal housing that ignores the building code, increasing land values and 

building costs, the encroaches on the agricultural land, lack of management of industrial 

expansion, lack of preservation for historical heritage, environmental pollution, and the 

erosion of beaches. In addition to inadequate transportation and infrastructure that help 

Alexandria extend towards the west. This should come as a wake-up call to governments, 

urging them to act determinedly to enable access to new urban expansion to 

accommodate all the future of the urban residents. 

Year Total 

population of 

the country 

(million) 

Cairo 

Population 

(Million) 

Alexandria 

Population 

(Million) 

National 

urban 

population 

(million) 

% National 

rural 

population 

(million) 

% 

1947 18.967 2.091  0.925 6.363 33.5 12.604 66.5 

1960 25.984 3.349 1.516 9.864 37.9 16.120 62.1 

1966 29.723 4.220 1.801 12.033 40.5 17.691 59.5 

1976 36.626 5.074 2.318 16.036 43.7 20.590 56.3 

1986 48.205 6.230 2.917 21.173 43.1 27.032 56.1 

1996 59.277 6.789 3.328 29.760 48.0 32.240 52.0 

2016 94.798 9.539 5.163 40.240 42.4 54.558 57.6 

2020 113.3 10.24 5.54 45.59 40.24 67.71 59.76 

2036 135.4 13.63 7.38 61.73 45.59 73.67 54.40 

Table 1 Demographic change in Egypt and Cairo from 1947 till 2016. 

Source: (CAPMAS, 2016a), Date of 2026 and 2036 are calculated by the author 

In sum up, the processes of socio-spatial urban expansion are attributed to the 

fluctuation of the role of the state and its interest in facilitating or declining the 

development processes. In general, the relationship between the state and the society is 

linked and correlated with each of both interest, where, the state would like to hold her 

hand over the country, and the society wants to meet their own requirements of the goods 

and services.  It is argued (Swilling, M. and Hajer, M., 2017) that the urban 

transformations instigated by the economic transition from welfares production to neo-

liberal funded consumerism resulted in far-reaching changes in urban governance. Thus, 

over history of the development of the city, it appears that to control the future urban 

expansion a participatory approach would provide a mid-way or a reasonable 



The 11th International Sustainability Transitions Conference                        18-21 August, Vienna, Austria 

“Governance in an Era of Change –Making Sustainability Transitions Happen” 

14 

 

compromise between various actors to guide the development in the right direction and in 

a right way to achieve a good sustainable development in the future.    

4. Nexus between UST, Three Pillars, SST, and SDGs in Alexandria 

Many environmental transformations problems cannot be fixed by incremental 

improvements but require shifts which is called sustainability transitions (Markard, J. et 

all. 2012). However, transitions are very complicated process that cannot be addressed by 

a single theory, actor or agency.  The urban sustainability transitions (UST) as a 

multidisciplinary and multidimensions approach focuses on various socioeconomic, 

political and environment changes that occur in a given built environment according to 

the prevailing circumstances. These changes or transitions are interlinked, correlated, and 

connected with each other which are reflected positively or negatively, and influenced on 

a long-term transition on the built environment and on the ongoing development 

processes. The UST is borrowing insights from disciplines such as science and 

technology studies, evolutionary economics and sociology (Grin,J. et al. 2010). On the 

other hand, there are various forces that formulate or affect the SST processing by one 

way or another. These forces are determined by the three pillars which are the size and 

type of capital, political atmosphere, and the involvement of society in the development 

processing. It is argued (Avelino, F., & Wittmayer, J. M., 2015) that networked power 

and agency are dispersed across different actor roles, which are framed and contested 

across different institutional logics (e.g. ‘state’, ‘market’, and ‘society’) 

In 2016, Habitat III declared the sustainable development goals till 2050, which 

composed of 17 major goals. Each goal has targets which has to be accomplished to 

achieve a better quality and sustainable living. It is argued that the goals which are related 

and has direct effect on urban expansion transitions, positively or negatively, are Goals 1, 

4, 5, 8, 9, 11, and 13 (UN-Habitat, 2018). As illustrated in figure (5) there is a strong 

relation and correlation between the most important goals of SDGs, three pillars, and SSt. 

Firstly, SDG 1 focus on poverty reduction and interlinked it with SDG 11 which is 

related to urbanization. Poverty has to be eliminated which is indicated by drop down of 

slum dwellers and urban informality in the Global South, while UN-Habitat (UN-Habitat 

2018) shows that poverty line is reduced by increasing urbanization.  Secondly, SDG 4 

and SDG 5 aim to improve education quality, and gender equity which are linked directly 

with SDG 1. Education can open the new doors for jobs opportunities, services, 

resources, and skills which are needed to thrive and to integrate with the new 

technologies which will help to eliminate poverty and increasing the income of the poor 

people that will help to end the informal housing as a consequences of poverty. Education 

is also interlinked with SDG 5 (gender equity), because education can fight inequality. 

One of the biggest inequalities that perpetuates the cycle of poverty is gender; when 

gender inequity exists in the classroom, it affects the way the women treated in their 

communities. In contrast, when women are welcomed in the classroom, they can socially 

grow, develop their skills, and know their rights in the community. 
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Thirdly, SDG 8 aims at increase decent work and economic growth and linked with 

spatial transformation. The economic transitions are in parallel with urbanization process 

which create new job opportunities and it helps in reducing the poverty line and 

improving the standard of living. SDG_1 and SDG_5 has a great influence on 

transformation of sociotechnical aspects of a given society. Fourthly, SDG 9 aims at 

improving industry, innovation, and infrastructure which are key to flourish the economic 

growth and providing job opportunities. It is argued that Spatiotemporal patterns of urban 

expansion are defined by multiple forces including physical conditions and urban 

planning and policy. This economic development has to follow policy interventions in the 

form of effective spatial planning through institutional strengthening, legislative 

enforcement and widening market, formally or informally and expanding non-farm jobs. 

This would protect urban land from urban encouragement and produce peri urban 

household vulnerabilities. 

  

Fig. 5. illustrates the correlation between the three pillars, SST, and SDGs. 

Source: Author 

Fifthly, SDG 11 stresses on tackling the problem of urban informality in which the 

proportion of the global urban population living in slums has been substantially reduced 

from 46 to 23 per cent between 1990 and 2016   (UN_Habitat 2019). However, more than 

1 billion people still live in slums. Thus, this current situation needs urgent actions 

(shifts) instead of incrementally progress to solve the problem of urban residents who are 

breathing poor quality air and having limited access of transport and public spaces. Only 

53 percent of urban residents in developing countries had convenient access to public 

transport (UN_Habitat 2019), while the rest have poor access of public transport. In 

Egypt, many regions lack the access of public transport which creates the problem of 

unsustainable consumption and encourage intense use of private cars, as well as creating 

informal transport system. Based on data only 21 percent of people have access to public 

spaces, but this does not mean that there is a lack of shared land rather than there is no 
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proper distribution of those lands. Another problem is the cities are growing faster than 

their population between 2000 and 2014, areas occupied by cities grew 1.28 times faster 

than their populations due to unsustainable urban expansion and the lack of proper 

planning framework. For that reason, better management of urban expansion will be 

necessary in order to grantee sustainable development. 

In Alexandria, as well as in the rest of the Egyptian cities, rapid informal spatial 

transformation is the main phenomenon of the contemporary urbanization.  It is argued  

(Swilling, M. et al., 2015) that the capacity of the state to make development happen, 

paying special attention to the emergence of a developmental bureaucracy and policy 

management. In general, the UST literature has been interested in the capacity of a 

variety of societal actors to drive (especially niche) innovations, but not of the state 

peruse. On the other hand, the states of the planet have committed to SDGs of Habitat III 

to overcome the urban challenges that are facing the earth. However, to cope with the 

growing population growth, rapid informal urbanization, and the growing need of social 

amenities more land, or new urban expansions, is needed to accommodate such services 

and provide new locations for job opportunities and accommodation. The scarcity and 

high cost of the needed land for such services inside the official boundary of cities have 

enforced people to act informally and construct what is called informal settlements in 

which led into the destruction of the urban fabric of the urban areas. It is argued (UN-

Habitat 2016b) that there has been considerable movement towards the informal 

settlements, and into more advanced, serviced neighborhoods, or new urban expansions, 

as well as upwards socially and economically as families improve their positions in the 

workforce through education and economic initiatives. Subsequently, migrations to 

Alexandria city are part of a two-stage process. In the first stage, poor migrants move to 

low income neighborhoods, and in the second stage, they and their families spread 

outward and find opportunities in the more established parts of the city. 

Other scholars (Soliman, A., 1996) indicated that this movement in Alexandria city 

might take four stages. As shown in Figure (6) the first stage is the lowest-income groups 

tend to move first into a shack or a hut in a no-cost dwelling (either living in a shelter on 

a roof or living with friends or relatives either in the inner-city areas or in squatter areas). 

The second stage is the movement of people from inner areas into squatter areas as a way 

of improving their tenure status. The third stage, as a household’s economic situation 

improves, so does their capacity to afford a better location and dwelling in either the 

formal or the informal housing market. Fourth stage, as soon as the immigrants secured 

their economic and social status, the final movement occurred on semi informal areas on 

the periphery of urban centers. However, not everyone who lives in poor quality 

accommodation in the central areas goes through this process - for instance, because of a 

shortage of savings, an unwillingness or inability to cope with the difficulties of offering 

the necessary funds for survival. As a result of those movements the spatial fabric of the 

urban area is transformed over time and put further pressure on infrastructure and social 

service such as education, health, and social amenities. 
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Fig. 6. illustrates the immigrants from rural area to urban area and movement within urban area. 

Source:  (Soliman, A. 1996) 

In Alexandria, many residential districts, as the rest of the Egyptian cities, lack the 

access of public transport which creates the problem of unsustainable consumption and 

encourage the extreme use of private cars, as well as creating informal transport system. 

Most of the population do not have access to open public spaces (defined as spaces 

within 400 m walking distance of their home). In addition to as indicated in Table 

number (1), the total population of the city in the year 2020 is around 5.54 million 

persons. It is expected that the total population of the city will reach around 7.38 million 

persons till the year 2036, given an extra population of around 2.0 million persons that 

Alexandria city should welcome within sixteen years’ time. Taking the average density of 

150 person/ Faddan (one Faddan is equal to 0.42 hectare), the city will need to establish a 

new urban area of 13,333 Faddan (around 31,740 hectares) till the years 2036. The 

scarcity of vacant urban land combined with the high price of urban land to create a great 

urban challenge to accommodate the expected increasing population. The question is how 

the city with its current situation will accommodate this population? Therefore, there is 

an urgent need to draw a future vision of a new sustainable urban expansions to welcome 

this population. 

Nevertheless, to draw a logical framework for sustainable urban expansion in 

Alexandria city, one has to borrow the various potentialities that accelerate the 

development processes in a sustainable way. These abilities or skills are converted into 

six potentialities (Capital, Technologies, Users, Policies, Cultural meanings, and 

Infrastructure), and each potentiality has various pathways. These potentialities are 

extracted from sociotechnical approach which determined the transition process. Also, 

the level of potentialities is varied according to various local circumstances, forces, 

state’s power, and transformation process of a given area. On other words, it is a shift 

from one situation to another by which constitutes the transitions statues. Proper 

management or governance of sociotechnical system has to balance all potentialities that 
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formulate this system, and to avoid, or at least to lessen, the disengagement between the 

three pillars. 

As mentioned early, the links between the three pillars, SDGs and SST are the core of 

a sustainable transitions. The question is; how to alter new urban expansion transitions, 

how to make these areas sustainable, and how they will be governed and integrated with 

the urban context. The sustainability and transformations of new urban expansion, in 

particular in Alexandria city, is the practice of everyday life (Lefebvre, 1971), social 

security, political economy, and economic investment that constitute a new pattern of 

urbanity (Soliman, A., 2019). These transformations are predicated upon and conditioned 

by governance, production, reproduction, consumption, and distribution of commodities, 

economic activities, and social amenities for the bottom strata of the societies in 

Alexandria.  

Linking the MLP with the Multi Phases (MP), a model of new urban expansion 

transitions in the city of Alexandria has emerged through interactions between processes 

at three structural levels of niches, regime, and landscape perspective, and the four phases 

of the MP (Grin,J. et al., 2010). As illustrated in Figure (6 ) the model draws socio-

technical transitions and the MLP through the interaction and correlation among the three 

levels of niche-innovations, a sociotechnical regime, and a sociotechnical landscape, 

while the MP draws four phases of transition: predevelopment, takeoff, acceleration, and 

stabilization. It continues to process in two directions; vertically, and horizontally in 

which interactions occur between the MLP and the MP through various potentialities. Six 

potentialities are controlled the transitions process: capital, technologies, users, policies, 

cultural meanings, and Infrastructure. These highlight socio-cognitive aspects of the 

regime’s rules and their changes which potentially shape socio-technical transitions.  

As illustrated in figure (7) an attempt was made to link between Multi-level 

Perspective, Multi Phases and socio technical transitions at different three correlated and 

interlinked stages. The first stage is the existing situation of the urban context where an 

arbitrary urban expansion took place, as self-sufficient management, on the current 

regimes and it dynamic factors and relaying on capital and users. The rest of factors have 

less influence and impact on the urban expansions. The second stage is the intermediate 

situation of the urban context where the upgrading of urban expansions, as collective 

community management, is occurred pathing through formulative pathway and follow up 

and the regime is trying to balance between the six potentialities which have various 

pathways but still did not reach the ideal stage. The third and final stage is the future 

vision of the urban expansion transition where equilibrium of all potentialities are met 

and at the same level to produce a balance among them in order to reach a sustainable 

development for the future of urban expansions. This process of transformations takes 

place with time span for at least 30 years at three different and continues periods of 15-20 

years each. Each stage of transitions has various potentialities to be adapted to suit this 

spatial transformation on urban expansion. 
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As illustrated in figure (7) most of cities in the Global South suffer from improper and 

unstable policies that delayed the implementation of development process in various 

sectors. Bearing in mind that the most important factors (potentialities) that influence the 

level of the development process are the three pillars (Capital, political, and social). The 

social represents users and culture meanings, in addition, the means of development are 

required to innovation of technology and infrastructure. The ideal and stable situation 

requires that all potentialities should be at the same level and importance to achieve the 

aimed sustainable transitions. As mentioned previously the most dominating factors that 

enhance the performance of the management of sociotechnical systems is the three 

pillars, while infrastructure and technology are coming in the second place and often 

parallel to each other in development process. 

 

Fig. 7. illustrates the Multi-Level perspective and three possibilities of urban expansions in Alexandria city 

Source: adapted from (Soliman, A., 2019) 

Capital, one of the three pillars, is dominating any development process in which any 

goods and services are requiring a certain amount of money to produce various 

commodities and services. The output of the injection of capital in any production 

processing will result in manufacturing a certain commodity, and that requires a system 

of distribution of this commodity in the market. The users are consuming the goods and 

services in the form of land, materials, utilities, …etc. All of which constitute the various 

components of the built environment.  This process will result in creating a certain 

revenue in which the accumulation of capital is flourishing.  Another pillar is politicians 

that have great role in steering and shaping the development process in sustainable way. 

There has been work looking at the role of institutions in shaping transition policies 

(Avelino, F. and Wittmayer, J. M., 2016) and at how institutional logics shape transition 
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processes (Fuenfschilling, L. and Truffer, B. 2014). There is a great volume of research 

looking at the role of institutions in shaping transition policies, and these institutions 

shape the transitions processes (Fuenfschilling, L. and Truffer, B., 2014). The 

unsustainable urban expansion happens due to the lack of firm policies. In order to 

prevent or limit this expansion the state and non-state actors should brought together to 

co-produce and coordinate policies in an iterative and evolutionary manner on different 

policy levels. 

Community Based Organizations (CBOs) or Social networks (as users) play essential 

roles in sustainability transitions by supporting or opposing ongoing transitions. They 

develop new products, services, and business models, creating new markets for new 

technologies, lobby for regulatory support, work toward common industry standards, 

problem framing and shape collective expectations. CBOs can support or oppose ongoing 

transitions and can raise up new industries and decline others. This theme focuses on for 

profit organizations such as firms, industry associations, or inter-firm networks and their 

role in the formation, change and decline of industries. There is always a challenge 

between incumbents’ actors and newcomers.  Incumbents actors always try to frustrate 

the new technologies while maintaining or phasing out established business, because 

those new technologies will decline their profit of their unsustainable industries such as 

petrol cars, so incumbents actors act as regime (defending actors), while newcomers are 

driving radical innovations and new sustainable technologies to replace the old one such 

as electrical cars, solar panels, wind power, biogas, fuel cells,  so they act like niches. On 

the contrary, incumbents try to cope with the new technologies and develop their old 

technologies to remain in the market by creating cleaner transportation, electrical power 

generation, and power transmission. 

The final landscape of the process came with three outputs: existing situation, 

intermediate situation, and future situation in which is encouraging community-driven 

processes in newly established areas. In each phase of the transition, vertically and/or 

horizontally different strategies and instruments (pathways) can be used to create a 

sustainable urban fabric for the uptake of natural dynamic transitions; population growth, 

production, reproduction, distribution, consumption, capital dynamics, etc. The learning 

concept is the output of gaining pieces of knowledge generated from the several phases of 

the progress and the mechanisms of different pathways.   

5. Conclusion 

Rapid informal spatial growth, rural-urban migration combined with rapid population 

growth has resulted in formal/informal urbanization process in which many urban 

challenges are facing Alexandria city. The arbitrary socio-spatial growth dominated the 

urban fabric of the built environment of the city. Currently, the city is surrounded with 

belts of informal housing areas built on agricultural land. Most of the SST have expanded 

without planning control nor guided planning framework for new urban expansions. 

Therefore, this paper traces the historical urban transitions process in Alexandria to 
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highlight how the arbitrary spatial growth deteriorated the built environment of the urban 

areas, as well as, focuses on how the new urban expansion currently is taken place in the 

city.   

The research tries to widen out the analytical lens in transitions thinking to incorporate 

and understand the multiple and diffuse forms of sociotechnical perspective. The concept 

of sustainability transitions has been studied for decades in several disciplines, e.g. in 

biology and population dynamics, in economics, in sociology, in political science, in 

science and technology studies, (Grin, J., et al., 2010), but very rarely are spatial 

transitions touched upon. Therefore, this research traces the transformation of Alexandria 

city from socio-spatial perspectives to identify the major forces that led to its urban 

expansion over history. At a minimum, a relational focus invites exploration of three 

pillars complexes, socioeconomic and political economy potentialities, and the relations 

of power which underpin them which are not confined within bounded regions. This 

combination of forces was impaired by one way or another in flourishing and 

deteriorating of the urban fabric of the city over time (UN_Habitat , 2019). Thus, it was 

essential to link and interrelate these forces with the degree of SST through a 

sociotechnical approach by inviting a new mode of governance (Loobach, D., 2007) to 

gain insights on the future urban expansions of the city in a sustainable way. 

Urban expansions issue is thought-out to be the main component of SST and its 

relationship with the progress of the economy and stability of political situation. Relying 

on the MLP and the MP three possibilities of new urban expansions have emerged: 

existing, intermediate, and new urban expansions areas, each has certain treatments and 

adaptations. New Urban expansions adaptions, as the main mechanisms of development, 

have to be within the context of sustainability transitions dynamics including locked-in 

/out regimes that are challenged by changing contexts, ecological stress and societal 

pressure for change as well as experiments and innovations in niches driven by 

entrepreneurial networks, and creative communities and proactive administrators.  

The development of locations with basic urban services to provide affordable land 

plots for housing the new generations is the responsibility of the government. In other 

words, the governments should provide things that the majority of the population cannot 

provide for themselves, while the construction process of houses is the responsibility of 

the citizens. Now Egypt, especially after the Arab Spring, has lost its way in following a 

certain theory of planning in tackling the perpetual challenges of sustainable urban 

expansions. In spite of that, it appears that the configuration, interrelation, and integration 

of new urban expansions within the context of the UST would enhance the continuous 

sociotechnical and political transitions in Alexandria, and in Egypt as a whole. On top of 

that, it could be said that sustainability transitions are resisted by vested interests, 

uncertainties about the future amongst urban populations, political instabilities, and the 

erosion of social services and systems of provision.  

 After all, hopefully, that the idea of this research will open further research arenas in 

the Global South to further investigate creating a sustainable environment from its roots 
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that would alleviate future tragedies and avoid future deterioration of the built 

environment. We are hoping that the experience of SST of Alexandria city will open new 

academic and practical debates on the future development of planning framework in 

Egypt.  
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Abstract 

The success of environmental innovations and sustainability transitions critically depends on market 

formations and diffusion processes. As of today, the geography of transitions literature provides suitable 

terms and case study evidence that these processes are highly regional phenomena. However, pertinent 

conceptual frameworks such as the multi-level perspective, technological innovation systems, or the 

somewhat less prominent lead market concept lack an explicit regional perspective. This paper develops 

a regionalized framework (‘regional lead markets (RLM)’) in order to provide a more appropriate 

conceptual lens for analyses of regional transition and innovation diffusion processes. We argue that 

regional lead markets are determined by regulatory advantages, demand advantages and technological 

advantages. A regional lead market adopts a later successful innovation at an early stage and gains 

competitive advantage in the respective industry, driving national and international diffusion. We 

demonstrate the concept’s applicability by providing illustrative evidence on Shanghai’s lead market 

potential for waste management. 
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1. Introduction 

A transition towards sustainable modes of production and consumption is needed to tackle global 

challenges such as climate change, resource depletion and environmental pollution (Köhler et al., 2019; 

Walz et al., 2017). In this context, environmental innovations are crucial to offer solutions for 

decarbonization, renewable energy generation, energy efficiency in buildings, waste management and 

so forth. In recent years, scholars have provided meaningful insights into the driving forces of how firms 

and research institutions engage in green technology research and how environmental innovations 

emerge (Hojnik and Ruzzier, 2016; Horbach, 2008). These innovation activities, however, are only 

worthwhile for society once environmental innovations are actually adopted on the market and diffuse 

globally. The literature on the geography of transitions offers a useful starting point to analyze the spatial 

diffusion of environmental innovation, as it is increasingly being emphasized that sustainability 

transitions are highly regional phenomena with pioneering regions leading global transition processes 

(Hansen and Coenen, 2015; Truffer and Coenen, 2012). However, conceptual frameworks mostly lack 

an explicit regional perspective, and much research focuses on case studies of regions that refer to non-

regionalized frameworks such as lead markets, technological innovation systems or the multi-level 

perspective (Geels, 2011; Markard et al., 2015; Quitzow et al., 2014), leading to recent calls for more 

theoretical engagement on the geography of transitions (Binz et al., 2020). We hence observe a mismatch 

between that which has already been done in empirical research on regional transition and innovation 

diffusion processes and that which concepts and theories are in fact able to explain. 

We propose that an explicitly regionalized concept can better serve as the theoretical foundation of 

regional transition analysis, as it draws attention to those factors that indeed matter on the regional scale. 

The aim of this paper is thus to close this gap and to provide a regionalized conceptual framework that 

is able to explain the early innovation adoption and (lead) market formation for environmental 

innovations. We adapt the well-established concept of lead markets for environmental innovation 

introduced by Beise and Rennings (2005), which argues that countries that adopt a later successful 

innovation at an early stage can act as lead markets, gaining competitive advantage, driving global 

innovation diffusion and setting technological standards. We do so by reframing original lead market 
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factors from a regional perspective, focusing on both the demand and supply sides. Our adapted 

regionalized conceptualization relies on thorough literature work combining insights from innovation 

studies, economic geography and sustainability transitions. It is empirically informed by a novel 

database on environmental innovation, extensive desk research and expert interviews. The empirical 

illustration refers to Chinese regions, since China aims to take the leadership in global energy and 

sustainability transitions, based on a deliberate and strong regulatory push (Ely et al., 2019; Zhang et 

al., 2017). This is also the reason why we frequently refer to literature that argues from a China-related 

background throughout the paper. We provide illustrative evidence on Shanghai’s lead market potential 

for waste management, referring to the regionalized lead market factors. However, the framework is not 

intended to be China-specific, with the Chinese case simply offering useful properties from which to 

start. 

The remainder of the paper is organized as follows. In chapter two, we review the literature on the 

geography of sustainability transitions and market formations, motivating a more regional perspective. 

We briefly outline the original concept of lead markets for environmental innovation in chapter three 

and discuss the set of lead market factors that were found to be relevant on the national scale. Chapter 

four draws on insights from a seminal paper by Hansen and Coenen (2015) to establish which of the 

original lead market factors matter on the regional scale. We then develop a regionalized framework of 

lead markets for environmental innovation and discuss this adapted framework in detail. Chapter five 

provides illustrative evidence for the case of waste management in Shanghai, highlighting the 

applicability of the concept of regional lead markets. Chapter six discusses results and provides a 

conclusion.  

2 Concepts of sustainability transitions: merits and shortcomings from a regional perspective  

2.1 The geography of sustainability transitions 

Sustainability transitions aim to understand transformations of industries and technologies driven by 

environmental issues and can be defined as ‘long-term, multi-dimensional, and fundamental 

transformation processes through which established socio-technical systems shift to more sustainable 
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modes of production and consumption’ (Markard, Raven, & Truffer, 2012: 956). Studies on transitions 

predominantly refer to concepts such as technological innovation systems (TIS), the multi-level 

perspective (MLP) or lead markets. Table 1 compares these concepts in terms of their aims as well as 

their handling of innovation, competition and geography (Quitzow et al., 2014). 

 

[Table 1 about here] 

 

Recently, scholars have highlighted the importance of geography for studying sustainability transitions, 

as spatial contexts play a crucial role in understanding underlying dynamics and explaining 

heterogeneous developmental paths (Hansen and Coenen, 2015; Truffer and Coenen, 2012). The 

geography of transitions is, however, not about mapping transitions and claiming that transition 

processes affect places, but rather that transitions are spatially constituted (Bridge et al., 2013). In more 

detail, the regional perspective is crucial for analyzing transitions due to localized (informal) institutions 

such as shared values and norms (Wirth et al., 2013), technological and industrial specialization of 

regions, local resource endowments and regional policies (Hansen and Coenen, 2015). Considering 

these place-specific factors, shifting from a national lens to applying sub-national or regional 

perspectives on transitions is on current research agendas (Binz et al., 2020; Köhler et al., 2019). As a 

region can take a pioneering role, which can be followed by other regions and thus act as an accelerator 

for global transition processes, it is important to study leading regions and their impact on the spatial 

diffusion of environmental innovations (Cooke, 2011). Apart from that, there is a growing body of 

research in regional studies and economic geography exploring the emergence and diffusion of green 

technologies and green industries (Corradini, 2019; Essletzbichler, 2012; Grillitsch and Hansen, 2019; 

Strambach, 2017; van den Berge et al., 2019). Currently, however, empirical research cannot draw on 

theoretical frameworks which explicitly address the regional structures and dynamics of transitions and 

diffusion processes of environmental innovation. In fact, MLP, TIS and the original lead market model 

were not conceptualized for a regional perspective (Geels, 2011; Markard et al., 2015; Quitzow et al., 
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2014). This leads to a demand for more ‘theoretical engagement’ in the geography of transitions 

community (Binz et al., 2020). 

2.2 The geography of market formations 

At the same time, Boon et al. (2019) have called for further research on market formation processes in 

sustainability transitions to explain the diffusion of (environmental) innovations. Dewald and Truffer 

(2011, 2012) offer fundamental lines of reasoning that emphasize spatial features of market formations. 

Firstly, the formation of market segments depends on geographical co-location of resources. Market 

segments, in this sense, incorporate actors, networks and institutional structures that lead to selling a 

specific innovation design. Secondly, the formation of market transactions between supply and demand 

sides is also affected by spatial contexts. For example, competition is driven by co-location of various 

suppliers, and commodifying follows a specific spatial logic. Thirdly, the formation of user profiles, 

referring to how end-users socially construct a product or an innovation design, is to some extent a 

spatial process. For instance, niche markets that are developed by end-users benefit from spatial 

proximity due to face-to-face meetings and supplier-customer interactions. These processes as well as 

the spatial outcomes and their determinants differ among different phases of market formation (Dewald 

and Truffer, 2012). The early phase of market formation in particular, the nurturing phase, is regionally 

constituted. As this early phase of market formation is crucial for global technology diffusion within the 

lead market concept, we argue for a regional perspective of lead markets. Also, we claim that regional 

lead markets are likely to play a key role in early market formation processes, in particular for the 

formation of market segments. 

3. Lead markets for environmental innovation 

3.1 Environmental innovation 

Green technology development and environmental innovation are crucial to reduce global greenhouse 

gas emissions, mitigate climate change, prevent resource depletion and offer solutions for waste 

management. Moreover, innovation is the enabling factor driving transition processes. Studying 
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environmental innovation, however, is different from regular innovation due to what is commonly 

referred to as the double-externality problem (Porter and van der Linde, 1995). From an innovation 

economics perspective, firms tend to under-invest in R&D, since innovation and knowledge can be 

understood as a partly public good with free-rider problems. However, first mover advantages, research 

funding and intellectual property protection reduce this effect. Investing in environmental innovation 

leads to a second externality because society as a whole benefits from the innovation’s positive 

environmental impact, while the investing firm and the prospective adopters bear the costs. As a 

consequence, there is little incentive for firms to engage in R&D to develop environmental innovations 

(Rennings, 2000). Against this backdrop, traditional theorizing on technology push and demand pull 

factors (e.g. Pavitt 1984) is not sufficient to explain emergence and diffusion of environmental 

innovations and must be extended by a regulatory factor: the regulatory push/pull (Horbach, 2008; 

Rennings, 2000). The regulatory push/pull counteracts the double-externality problem and can be 

subsumed as policy intervention and government regulation (Beise and Rennings, 2005a; Rennings, 

2000).1  

3.2 Reviewing the original concept of lead markets 

The concept of lead markets is used to study innovation diffusion.2 It is argued that countries that adopt 

a later successful innovation at an early stage can act as lead markets, as these countries gain competitive 

advantage, drive global innovation diffusion, strengthen the dominant design and set technological 

standards. Countries that follow and adopt the lead-market-induced innovation design can be called lag 

markets (Beise, 2004). Globally dominant designs prevail on the market against competing innovations, 

often driven by early increasing returns to scale causing lock-in processes and standardization 

(Abernathy and Utterback, 1978; Murmann and Frenken, 2006).3 Understanding how lead market 

                                                           
1 For a detailed overview of types of regulation from an innovation economics perspective see Blind (2012). Ren 

et al. (2018) provide examples for province level regulations in China. 
2 See Frenzel and Grupp (2009) for an overview of important frameworks for studying innovation diffusion. 
3 The applicability of the dominant design concept in the lead market framework is controversial. This is due, for 

instance, to different types of innovation under investigation (e.g. infrastructure-related innovations vs. simple 

consumer goods). We refer to Quitzow et al. (2014) for a critical assessment of the concept of dominant designs 
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dynamics evolve is hence crucial for the diffusion and adoption of environmental innovation and to 

guide sustainability transitions. Beise and Rennings (2005a) conceptualize lead market factors for 

environmental innovations, which, as discussed above, differ from regular innovations. The authors 

distinguish between five groups of advantages that constitute a lead market for environmental 

innovation: price advantage, transfer advantage, export advantage, regulatory advantage4 and demand 

advantage (see table 2). The original model by Beise (2004), however, did not include the regulatory 

advantage, as it is only relevant in the context of environmental innovation due to the double-externality 

problem (Beise and Rennings, 2005a). The regulatory advantage is based on the so-called porter-

hypothesis (Porter and van der Linde, 1995) arguing that regulation can force firms to develop 

environmental innovations which, as a consequence, might also improve competitiveness. Following 

the logic that natural resources and energy have a market price, which is dependent on international 

environmental policy, the double-externality problem takes effect and hampers innovation development 

and diffusion in pioneering markets. This is particularly important for pioneering markets with relatively 

low prices. Regulation and policy diffusion are thus needed to constitute a lead market for environmental 

innovation, hence attaching great importance to the regulatory advantage in the lead market model for 

environmental innovation (Beise and Rennings, 2005a). The regulatory advantage is even more 

important in the context of infrastructure-related innovations (e.g. in the energy system). Next to the 

double-externality problem, environmental infrastructure innovations are exposed to another challenge: 

monopolistic bottlenecks. This is due to the quasi-monopolistic market conditions of actors in 

infrastructure systems and leads to a triple regulatory challenge (Walz, 2007). 

 

[Table 2 about here] 

 

                                                           
in the lead market literature. The notion of dominant designs should thus be treated with caution and should not 

be interpreted too narrowly. 
4 Note that the term regulatory advantage is commonly used in the literature even though Beise and Rennings 

(2005a) originally referred to the factor as the porter effect. 
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The original notion of lead markets (Beise, 2004; Beise and Rennings, 2005a) refrains from 

incorporating supply-side factors. Recently, however, literature has emphasized the importance of 

supply-side factors such as technological capabilities for constituting lead markets (Horbach et al., 2014; 

Lacerda and Van den Bergh, 2014; Quitzow et al., 2014; Tiwari and Herstatt, 2012). This fits with the 

arguments put forward by Coenen, Benneworth, and Truffer (2012) that concepts in transition studies 

need to further acknowledge local and global facets of innovation systems, hence considering supply-

side factors. Further reasoning for considering the supply side in the lead market concept is mainly based 

on the following points: (1) evolutionary theory of trade, claiming that trade performance is dependent 

on technological capabilities, (2) the embeddedness of technologies in different industry clusters, (3) 

user-producer interactions, which facilitate learning and knowledge flows (Quitzow et al., 2014). 

Therefore, the original lead market model needs to be extended by a technological advantage.5 This is 

closely linked to the importance of existing capable actors and networks as well as complementary 

sectors on the supply side. On the one hand, capable actors are required to guide innovations out of a 

niche, while on the other hand, the strength of complementary sectors is known to affect the success of 

the technology or industry under investigation (Fagerberg, 1996; Walz and Köhler, 2014). The lead 

market concept, though mostly used to study innovation diffusion, can also contribute to the wider 

debate on regime shifts within sustainability transitions (Walz and Köhler, 2014). Moreover, the notion 

of lead markets is widely used in national and international policy making (e.g. in Germany, see Walz 

et al. 2019 or the EU, see Edler et al. 2009b). In innovation policy, the concept is a useful means to 

increase the competitiveness of an industry by establishing a large domestic market with early mover 

advantages for domestic firms (e.g. learning, patent protection, etc.). This is mainly due to the concept’s 

demand-orientation, since a focus only on technological leadership and R&D cannot guarantee long-

term competitive advantages in an industry or technology (Meyer-Krahmer, 2004).6  

                                                           
5 Henceforth, we refer to the technological advantage for denoting supply-side factors. For the purpose of the 

paper, this not only includes the technological capabilities per se, but also actor capability and the strength of 

complementary sectors (see Walz and Köhler, 2014). 
6 For a detailed discussion on lead markets as an innovation policy tool, see chapter three in Quitzow et al. (2014). 
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4. Regionalizing lead market factors 

The notion of lead markets was originally developed as a country-level framework to explain global 

innovation diffusion (Beise, 2004). Despite its national focus, Quitzow, Walz, and Köhler (2014) 

highlight the advantage of a lead market perspective when analyzing the geography of transitions. We 

argue, however, that the role of geography, and in particular sub-national regions, is still vague in the 

current scholarly discussion on lead markets (for an exceptional case, see Karakaya et al. 2014). This is 

mainly due to presupposing that lead markets must be countries. In the following section, we suggest a 

regional perspective on the above-mentioned lead market factors and refrain from the a priori 

assumption of lead markets being countries. Subsequently, we draw on a seminal paper by Hansen and 

Coenen (2015) to identify which regional lead market factors matter in the light of place specificity in 

sustainability transitions. As a result, we provide a stylized model of regional lead markets for 

environmental innovation. 

4.1 Lead market factors revisited 

(1) Price advantage: The price advantage is determined by specific conditions that lead to relatively low 

costs for an innovation such as economies of scale in large markets (Beise, 2004; Beise and Rennings, 

2005a). On the country-level, the price advantage is strongly linked to currency rates, international trade, 

factor price changes and taxes. It can arise from both increasing or decreasing factor prices. For instance, 

due to the globally increasing abatement costs for pollution and environmental harms, countries and 

regions with the highest relative costs are likely to become lead markets for environmental innovation 

(Beise, 2004: 1003). In accordance with the literature on clusters, price advantages can also be achieved 

on the regional level through several factors such as regional subsidy programs, regional policies and 

agglomeration economies (Porter, 1998).  

(2) Transfer advantage: The transfer advantage builds on demonstration and bandwagon effects (Beise, 

2004). These, of course, can be country wide demonstrations, but it is also pioneering regions that 

demonstrate benefits of an innovation design as well as new policies or regulations. So-called transition 

regions can act as lighthouses for environmental innovation and are subject to learning visits by other 
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regional or national policy-makers (Cooke, 2011). Also, regions or cities are often used as an 

experimental field for testing (e.g. ‘tinkering’ in Chinese regions, see Heilmann et al., (2013)). This 

transfer advantage can be exploited first nationally and then globally. However, the demonstration effect 

of transition regions mainly takes effect within national boundaries, while it is demonstration effects on 

the country level that receive international attention (Beise, 2004; Cooke, 2011). In addition, the transfer 

advantage captures the international reputation of a country or region for a specific technology 

(Rennings and Smidt, 2010). 

(3) Export advantage: The export advantage stems from three major factors (see table 2). The first of 

these is the fact that domestic (regional) demand is close to the needs of foreign consumers. This, of 

course, differs across regions within one country. In China, for instance, coastal regions are more 

Western-oriented than inland China (Zhou et al., 2016). This also holds true for most less developed or 

developing countries when comparing coastal to inland areas or city to peripheral regions in terms of 

similarity to foreign consumer needs. Secondly, an export advantage arises from export experience of 

firms. Referring to China again, firms located in areas along the coast have more experience in exports 

due to the earlier economic opening. Also, regarding the third factor for export advantages, these 

regions’ markets are closer to foreign market conditions both socio-culturally and economically (Wei 

and Liefner, 2012). Nonetheless, it is national trade agreements and further country wide determinants 

that mainly constitute the export advantage. 

(4) Regulatory advantage: The regulatory advantage is based on the double-externality problem for 

environmental innovations or on the triple regulatory challenge for infrastructure-related innovations 

respectively. Hence, regulation is needed to foster both environmental innovation emergence and 

adoption (Hojnik and Ruzzier, 2016; Rennings, 2000). Despite international and national regulations 

that seek to mitigate environmental pollution, greenhouse gas emissions and so forth, regulations can 

address region-specific problems, and can be provided and implemented on the regional scale (Chen et 

al., 2017; Hao et al., 2018; Mi et al., 2018). This is strongly linked to the demand factor as well as the 

technological factor. Popular examples for this phenomenon include regional pollutant emission 
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measures, waste management laws or citywide bans for single-use plastic bags, forcing regions to adopt 

an environmentally friendly innovation (Shen et al., 2017; Wu et al., 2019). The triple regulatory 

challenge for infrastructure innovations, namely the additional challenge of monopolistic bottlenecks, 

unfolds its spatial scope dependent on the specific innovation under study. For instance, grid access for 

actors in renewable energies might be regulated on the national level (Walz, 2007), while the 

monopolistic bottleneck for water management or public transport might be regulated on the regional 

level (e.g. city water treatment, streetcars, etc.). In this context, Edler and Georghiou (2007) highlight 

the importance of public procurement to address demand-side issues for innovation adoption and 

diffusion. As these procurements are often implemented regionally and follow tenders by regional 

authorities, the regulatory advantage for lead markets might differ among regions (Li, 2011). In essence, 

the regulatory advantage is based on the idea of regulation and policy diffusion. A promising regulatory 

path pursued by a leading region can be followed by other regions and countries (Cooke, 2011).  

(5) Demand advantage: Demand conditions can differ among regions. Taking the popular case on the 

risk of flooding as an example, it is obvious that demand in coastal regions is higher than in mountainous 

inland areas. Also, it is metropolitan city-regions and industrial regions that increasingly suffer from air 

pollution (Shen et al., 2017; Wu et al., 2019). Therefore, we can observe large regional differences in 

the development of green buildings in China (Zou et al., 2017). Metropolitan cities also require new 

modes of transportation to reduce air pollution and greenhouse gas emissions. In Shenzhen, for instance, 

this demand is strongly supported by the local government, implementing several regulatory measures 

and providing subsidies and public procurement for new energy vehicles (Lauer and Liefner, 2019). 

Demand, especially when it comes to environmental innovation, is often regional rather than country-

specific. For the Chinese case, we can observe large regional differences in air quality (e.g. PM2.5 

concentrations), freshwater quality (e.g. eutrophication rates), land use (e.g. biodiversity) and impacts 

of climate change (e.g. rising sea levels, desertification) (Ministry of Ecology and Environment (MEE), 

2018a). The demand for pollution abatement technologies or water treatment technologies, for example, 

thus differs among regions. However, the spatial scope of demand for a specific innovation depends on 

the type and extent of the environmental problem.  
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(6) Technological advantage: The technological advantage is a supply-side factor that arises from 

technological capabilities of lead markets as well as strong complementary sectors and capable actors. 

These supply-side factors are increasingly emphasized in the literature, as it is crucial for lead markets 

not only to adopt innovation designs, but also to be technologically upfront (Quitzow et al., 2017, 2014). 

There is a long tradition in economic geography and innovation studies of highlighting the fact that 

technological capabilities and innovativeness are spatially concentrated and not evenly spread. 

Numerous frameworks allow for studying these regional innovation capabilities with an emphasis on 

the spatial context. For instance, clusters illustrate how spatial concentrations of interconnected firms 

and institutions in a specific field drive competitiveness and innovation capabilities (Porter, 1998). 

Regional innovation systems and related concepts explain how regions are crucial for transferring tacit 

knowledge, and how they benefit from localized institutions and norms, intraregional mobility of human 

capital and regional innovation policies (Cooke, 2001; Moulaert and Sekia, 2003). In both frameworks, 

regional value chains that incorporate regional supplier-customer relationships are crucial, as they cause 

knowledge spillovers and facilitate feedback loops in interactive innovation processes. These feedback 

loops lead to arguing that regional innovation adoption is strongly affected by regional innovation 

generation (Dewald and Truffer, 2011). Recently, scholars have argued that technological capabilities 

and technological progress are both path and place-dependent due to regional industrial and 

technological specialization and diversification processes (Heimeriks and Boschma, 2014). For the 

Chinese case, innovation capabilities and technology development are mainly concentrated in three 

regions: the Pearl-River Delta, the Yangtze-River Delta and the Bohai Rim area (Kroll, 2016). 

4.2 Place specificity in sustainability transitions vs. lead market factors 

We can conclude so far from revisiting the lead market factors that all factors manifest their effects to a 

certain extent on a regional scale. In a pivotal paper, Hansen and Coenen (2015) collate five major 

themes on the place specificity in sustainability transitions, emphasizing the role of geography for 

studying transitions. These themes correspond with several lead market factors. Synthesizing place 

specificity themes and lead market factors hence allows the establishment of the spatiality of lead market 
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factors in more detail. Acknowledging Hansen and Coenen’s paper as a seminal work on the geography 

of sustainability transitions, we use this contribution to establish which lead market factors matter 

regionally, and which ones not. We thus respond to their call that ‘Application of theories in new 

geographical settings generally implies that the theories need to be revised and further developed in a 

direction that is more sensitive to geography’ (p. 14). Table 3 provides the correspondence of themes 

and lead market factors. In brief, the regulatory and demand advantage shows strong correspondence to 

the place specificity themes of sustainability transitions, highlighting the regional dimension of these 

factors. The technological advantage, at least indirectly, features correspondences to all place-specific 

characteristics of sustainability transitions, which places emphasis on the proposition that this lead 

market factor in particular is highly regionally determined. In contrast, price, export and transfer 

advantage might vary within a country as outlined earlier, but do not explicitly correspond to the place 

specificity in sustainability transitions. We thus focus on the demand, regulatory and technological 

advantage for conceptualizing regional lead markets. 

 

[Table 3 about here] 

 

4.3 A conceptual framework of regional lead markets for environmental innovation 

Based on the arguments discussed above, figure 1 outlines the building blocks for a conceptual 

framework of regional lead markets for environmental innovation (RLM). The framework follows the 

original model of how lead markets induce innovation diffusion as illustrated by Beise and Rennings 

(2005a). It shall serve as a heuristic to study the diffusion of environmental innovation from a regional 

perspective. On the one hand, the framework allows an analysis of lead markets on the regional level, 

while on the other hand, it can be used to study the regional dimension of lead market factors for country-

level settings. The RLM framework is not intended to argue for a strict regional lens for studying 

innovation diffusion, but rather serves to complement the original lead market concept with more 
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sensitivity for space and scales. The question of whether a lead market for a specific innovation is 

regional or national, depends on the empirical context.  

 

[Figure 1 about here] 

 

In a first pillar, the varying spatiality of lead market factors is depicted. As argued above, all factors are 

to a certain extent regionally constituted. However, based on the review of all factors and the discussion 

of the place specificity, we assume the price advantage, transfer advantage and export advantage to 

mostly take effect on the national level and follow the original reasoning by Beise (2004). In contrast, 

the regulatory advantage as well as the demand advantage are assumed to be often constituted on the 

regional level, while the technological advantage should be considered the most region-specific lead 

market factor. The spatiality of lead market factors as depicted here, however, is to be understood as an 

initial guideline and is likely to vary according to the empirical case under study. 

Next, it is important to emphasize the interrelation of different lead market factors in a regional context. 

That is to say, the technological advantage bears important linkages to both the demand and regulatory 

factors (Quitzow et al., 2014). This is a crucial building block for a regionalized framework, as the 

regional technological advantage, which marks the supply-side dynamics, induces regional demand and 

vice versa (Hansen and Coenen, 2015; Liao et al., 2018). Also, the interconnection of regional demand 

and technological advantage is crucial for market formation processes (Dewald and Truffer, 2012). 

Feedback loops between regional supply and demand cause both a reinforcement of each advantage as 

well as a co-emergence of both factors (Porter, 1998). Therefore, it is likely that a demand advantage 

and a technological advantage form in the same region. In addition, regional regulatory advantages such 

as city or province-wide policies and directives affect and guide both regional demand and the 

technological advantage of regions. For instance, Wu et al. (2019) find that regional environmental 

regulation measures such as pollutant emission controls strongly affect the industrial structure of China’s 
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Yangtze River Delta. Shen et al. (2017) find empirical evidence that emission reduction policies have 

pushed heavy industry from the Pearl River Delta to more peripheral regions. Also, public procurement 

as a regulatory tool directly affects regional demand (Edler and Georghiou, 2007; Lauer and Liefner, 

2019). On the other hand, supply-side factors determine regional policies and regulations under a place-

based policy logic (Tödtling and Trippl, 2005). Hence, regulation, demand and technological advantage 

in a region are strongly interrelated, causing feedback loops and reinforcing effects. This suggests that 

the three factors co-emerge in the same region, eventually creating a regional lead market for a specific 

innovation. 

As illustrated in the second pillar of figure 1, the regional lead market potential is interconnected with 

and embedded in the countrywide lead market potential. The early innovation adoption as well as market 

formation processes can take place in the regional lead market and might lead to the national and 

international adoption of the environmental innovation, hence resulting in the global diffusion of an 

innovation induced by the regional lead market. This also captures the idea that a country’s lead market 

position might be established on the national level, while several regions within that country contribute 

differently to the lead market factors. Therefore, lead markets can be established on a regional or on a 

national level, depending on the spatiality of the lead market factors in a specific empirical setting. The 

regional dimension of the regulatory advantage might play an important role in this regard as niche 

experience can foster policy learning (Boon and Bakker, 2016; Heilmann et al., 2013). This implies that 

regional experience can affect national regulations, which in turn reinforces (regional) lead market 

formation.  

In order to summarize the notion of regional lead markets, we adapt the original definition by Beise and 

Rennings (2005b) as follows: Regional lead markets (RLM) for environmental innovation are sub-

national regions with large markets that adopt a later successful innovation at an early stage and gain 

competitive advantage in the respective industry. They can drive national and international diffusion 

processes and global standardization. RLMs might emerge in specific empirical contexts where the 
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national lead market framework is less applicable, as important lead market factors are constituted on 

the regional level.  

For the empirical analysis of regional lead markets, some differences to original lead market studies 

need to be considered. That is, the lead market factors differ in empirical measurability at the regional 

level. Price, transfer and export advantages are difficult and vague to measure quantitatively at the 

regional level. On the other hand, indicators for the regulatory, demand and technological advantages 

can be established on different spatial scales relatively easily in terms of data availability and relatively 

accurately in terms of construct validity. We outline common indicators for all lead market factors in 

table 4 to support this argument. 

 

[Table 4 about here] 

 

5. Demonstrating the applicability of the RLM concept: The case of waste management in 

Shanghai 

In order to demonstrate the applicability of the RLM concept, the following sections provide insights 

from a case study on waste management technologies in Shanghai. The chapter is organized as follows. 

Firstly, we discuss China’s role in sustainability transitions on a general level and explain the importance 

of regions for the analysis of transition processes in China. Secondly, we outline our empirical approach 

and provide details on methods and case study design. Thirdly, we condense the most important 

information on the case and explain recent developments. Finally, we analyze the three relevant RLM 

factors: regulation, demand and technology. 

5.1 China’s role in sustainability transitions 

China is assumed to be key for future environmental innovation and green technology development (Ely 

et al., 2019; Walz et al., 2017). At present, China is among the leading countries in green technology 

patenting (according to WIPO and Green Tech DB) and is considered to play a major role in niche 
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formation, replacing its old strategy of catching up and leapfrogging (Binz et al., 2012; Gosens et al., 

2020). In this respect, China’s central and regional governments have strong regulatory and financial 

power for intervening in the market and thus exhibit a huge potential to steer environmental innovation 

emergence and diffusion as both critically depend on adequate implementation of innovation policies 

(Veugelers, 2012). For instance, enhancing innovation demand in a mission-oriented way offers 

potential to guide transitions processes (Boon and Edler, 2018; Mazzucato, 2018). This mission-

orientation has been put into practice in China’s current political paradigms: China’s 13th Five-Year Plan 

highlights the importance of tackling climate change and further environmental problems with green 

technologies. Furthermore, place-based innovation policies are widely recognized to improve regional 

innovation capabilities and to facilitate both innovation development and innovation diffusion (Tödtling 

and Trippl, 2005). Following a logic of ‘tinkering’, policymakers in China often establish model regions 

for testing new regional policies (Heilmann et al., 2013). Public procurement instruments are also 

increasingly employed to drive demand and promote innovation adoption, guiding future technological 

trajectories (Edler and Georghiou, 2007). The importance of central and especially local governments 

in the Chinese economy offers great potential for innovation diffusion and lead market creation driven 

by public demand (Edler et al., 2009a; Li, 2011). 

The interplay of China’s policy-driven approach towards innovation and its hugely varying regional 

innovation potential becomes evident from many studies that analyze innovation in China from a 

regional perspective (Losacker and Liefner, 2020; Wei and Liefner, 2012). China is characterized by 

high levels of spatial disparities regarding well-being and income, economic structures and growth 

potential, endowments with S&T and R&D resources, and innovation-related mindsets (Huggins et al., 

2014; Wang et al., 2019). Hence, a national perspective on lead markets is of relatively limited 

explanatory power, since national averages blur real structures, and existing hot spots of innovative 

potential are systematically overlooked (Liefner and Kroll, 2019). 

5.2 Methods and case study design 
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Based on the arguments discussed above, we believe that the case of waste management in Shanghai 

marks a suitable example to illustrate how the regional lead market concept for environmental 

innovation can be applied. The case study involves three major elements that in combination ensure a 

high validity of our findings (Yin, 2017): (1) expert interviews and on-site visits, (2) extensive desk 

research and (3) quantitative patent analyses (see appendix for a more detailed description of methods). 

Firstly, we conducted semi-structured expert interviews with senior executives and project managers 

from the world’s biggest waste incineration plant in Shanghai. Involving both executive-level personnel 

and project managers conforms to a multiple informant approach and avoids undetected informant 

biases. We also interviewed high-ranking scientific advisors to waste management projects of the 

Shanghai municipal government as well as regional government officials. Since the advisors helped to 

develop Shanghai’s waste management strategy and to organize its operational management, they could 

contribute the experts’ perspective, increasing the case study’s internal validity. In order to assess the 

significance of the case examined in Shanghai, we visited and consulted representatives of two waste 

incineration plants in Germany before the field work in Shanghai was carried out. In sum, we conducted 

twelve expert interviews between October 2018 and October 2019. Nine interviews lasted 

approximately one hour, while three interviews were combined with on-site visits of incineration plants 

and lasted about four hours. We analyzed the written records and documentations using a qualitative 

content analysis approach. Following a strategy of theoretical saturation, we have limited the number of 

expert interviews.  

Secondly, the case study relies on extensive desk research for triangulation purposes and to further 

deepen our understanding of waste sorting and utilization processes. The desk research includes, among 

other documents, technical reports on waste incineration plants, scientific studies, government 

documents, newspaper articles and information from companies, many of them in Chinese.7  

                                                           
7 Documents in Chinese were searched for by research assistants or Chinese colleagues and were translated either 

by them or using software. 
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Thirdly, in order to complement the qualitative information established from interviews and document 

analysis with quantitative information, and in order to place the case study in the broader technological 

field, we carried out a patent analysis of waste-related technologies with novel data retrieved from Green 

Tech DB (Perruchas et al., 2020). The database lists patent families from 1970 to 2010 extracted from 

PATSTAT. It utilizes the OECD ENV-TECH classification system for identifying environment-related 

technology patents and offers geolocation of inventors down to county/city levels (see appendix for a 

detailed description of this data source as well as further information on ENV-TECH). The patent 

analysis also includes regional technological specialization numbers by employing the Relative Patent 

Activity (RPA) (e.g. Köhler et al., 2014). Altogether, we gathered a comprehensive and multi-faceted 

range of material, which provides valid and reliable information concerning the factors that are part of 

the RLM concept. Analyzing three different types of data further ensured methodological triangulation. 

5.3 Waste management in Shanghai 

According to World Bank data, the amount of global waste generation is expected to increase drastically 

until 2050. With most (developing and developed) countries still making use of (open) landfills, a global 

shift towards more sustainable modes of waste management is needed. As waste incineration plants 

create win-win situations, firstly by offering a disposal solution with low-environmental impacts, and 

secondly by producing energy, global expansion of such plants is sought (Kaza et al., 2018). Incineration 

is a process of waste management that uses thermal treatment to generate energy from waste. Large 

incinerators in particular are crucial for both waste management and energy production due to their 

higher efficiency. Accordingly, incineration is regarded as a key factor in sustainable waste management 

(Brunner and Rechberger, 2015; Lombardi et al., 2015). In recent years, China has reacted substantially 

to the national and international challenges concerning waste disposal and pollution. For instance, 

China’s National Sword policy regulates the import of foreign waste, and the current 5-year plan (2016-

2020) explicitly calls for improved waste management and progress in the implementation of a circular 

economy. Understanding and forecasting the global diffusion of waste management innovations is an 
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important ingredient of sustainability transitions that serves well to demonstrate the applicability of the 

regional lead market concept. 

On 1 July 2019, the region we examine in this paper, Shanghai, passed a new law that regulates the 

systematic sorting of waste in order to increase recycling rates, mitigate pollution and improve energy 

production from waste incineration. In addition, Shanghai Chengtou Group, owned by Shanghai 

Municipal Government, set up the world’s largest waste incinerator in Pudong, Shanghai. This plant, 

due to the regulation of waste sorting, is now able to produce 600 kWh per ton of waste (dry waste), 

while the performance before the implementation of the sorting system was considerably lower (400-

450 kWh per ton of waste (mixed waste)). This level of energy production meets global top-tier 

technology standards. However, the incinerator’s size in terms of treated waste is significantly larger 

and more energy-efficient than that of (Western) competitors, and emissions are also noticeably lower, 

qualifying the plant’s innovative nature. In particular, the emissions of dust, acid and other gases (e.g. 

HCl, SO2, NOx), heavy metals, carbon monoxide, dioxins and furans from the plant into the air comply 

not only with high environmental standards and regulations (e.g. Directive 2010/75/EU) but also with 

the level of best available technologies (see table A.1 in the appendix for more details). The incinerator 

treats approximately 3,285,000 tons of dry residual waste per year, which sets a global record, while 

regular-sized plants mostly do not exceed 500,000 tons. This leads to potential power generation for 

1,300,000 Shanghai residents, according to the executives’ statements. 

The incineration plant can thus be considered a multi-faceted environmental innovation combining 

technological as well as organizational elements. In fact, one representative explained that ‘the plant is 

not only technologically state-of-the-art. The unique feature is that the enormous size of the plant and 

the scaling can be managed organizationally and logistically without compromising energy efficiency 

and environmental performance’ (authors’ translation from interview I.SIP.2). As it is an infrastructure-

related innovation, it shares characteristics of other infrastructure regimes such as monopolistic 

bottlenecks and a long lifetime (see Walz and Köhler, 2014). Being the first city in China to introduce 

the sophisticated sorting system and to establish high-technology garbage incinerators, Shanghai has the 
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potential to become a regional lead market for waste management, eventually affecting national and 

global diffusion and setting standards in the industry. The prospective diffusion is reflected in regional 

plans for waste management. For instance, Yunnan intends to build 46 new incineration plants, while 

Henan aims to construct 75 plants by 2030 according to the provinces’ strategic plans.8 As these projects 

are to be implemented through public-private-partnerships, competition among several actors and 

regions is high (Li et al., 2015). Considerable effort has been made by the local government and the 

operating companies involved in Shanghai’s waste management in order to build a positive public image 

and demonstrate Shanghai’s leading position in the industry. The experts also explained that government 

authorities from various Chinese regions are interested in copying the Shanghai model of waste 

management and frequently visit the plant and engage in negotiations. This clearly indicates early 

innovation diffusion processes. 

5.4 Lead market factors 

Three regional lead market factors are important to constitute Shanghai’s lead market potential for waste 

management innovations: (1) regulatory advantages, (2) demand advantages and (3) technological 

advantages. 

(1) Regulatory advantage: Shanghai’s lead market potential for waste management technologies is 

strongly constituted by a regulatory advantage due to the waste classification law. Shanghai was the first 

major city-region in China to introduce a sophisticated waste sorting system in 2019, classifying 

household waste into dry, wet, recyclable and hazardous. Residents and companies face fines if they 

violate the waste sorting regulations, which ensures an effective adherence to the sorting system (Zhou 

et al., 2019). The implementation of this waste sorting system is an illustrative example of what 

Rennings (2000) discusses as regulatory push for environmental innovation. The regulation increases 

efficiency of waste incinerators, supporting diffusion of such plants. In addition, Zhou et al. (2019) argue 

that the new regulatory and legal system for waste classification in Shanghai will be an exemplary model 

                                                           
8 See Yunnan Province Domestic Waste Incineration Power Generation Medium and Long-term Special Plan 

(2019-2030) and Henan Province Domestic Waste Incineration Power Generation Medium and Long-term Special 

Plan (2018-2030), both in Chinese. There are similar plans for at least 13 more provinces and cities.  
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and will serve as a benchmark for implementing similar regulations in other Chinese regions. If similar 

regulations are also introduced in other countries, Shanghai's lead market potential will be further 

strengthened. Usually, infrastructure-related innovations are subject to a triple regulatory challenge due 

to monopolistic bottlenecks and static grid systems (Walz, 2007). The waste management system, 

however, is not entirely based on existing infrastructures, which counteracts the triple regulatory 

challenge. Furthermore, the waste incineration industry only faces a natural monopoly on the regional 

level with one or few actors per region, allowing for competition between those actors for entering new 

regional markets. As the industry is in a developmental stage and a transition from landfills to waste 

incinerators is sought in China and many other countries, the competition for entering new markets is 

further strengthened. (Li et al., 2015).  

(2) Demand advantage: Demand advantages in Shanghai primarily take effect due to the city’s 

population size. This is, of course, reflected in Shanghai’s energy demand. Due to still increasing levels 

of urbanization and energy consumption per capita, it is assumed that demand for energy will continue 

to grow (Zhang and Lin, 2012). At the same time, emissions ought to be reduced. This triggers the need 

for more environmentally friendly modes of energy production such as waste incineration. Moreover, 

Shanghai ranks second in the amount of municipal waste produced among Chinese cities, with only 

Beijing having produced slightly more. However, given the higher population density of Shanghai, 

appropriate waste management is more difficult. The demand for waste management innovations in 

Shanghai is also considerably higher than for other megacities such as Chongqing, Chengdu or Tianjin, 

which despite their size produce less municipal waste (Ministry of Ecology and Environment (MEE), 

2018b). Shanghai’s prominence among Chinese cities regarding waste production is not only based on 

quantities, however. Due to the fact that Shanghai’s population is arguably among China’s most 

metropolitan in terms of lifestyles as well as patterns of working, housing, and consumption, this city 

exemplifies today what many other cities will experience in the near future (Chen and Lamberti, 2015). 

In general terms, Shanghai’s waste production and energy consumption is indicative of trends that are 

likely to develop in other Chinese regions as well. 
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[Figure 2 about here] 

 

(3) Technological advantage: We have argued, however, that supply-side mechanisms (technological 

advantages) are also crucial for regional lead markets to develop, as this is closely linked to the other 

regional-level lead market factors: regulation and demand (see figure 1). In order to reveal the regional 

concentration of innovation activities, which indicate the technological advantage of regional lead 

markets, we make use of novel patent data from Green Tech DB (Perruchas et al., 2020). Analyzing 

patent data is the standard approach to uncover the technological advantage of lead markets (Horbach 

et al., 2014; Köhler et al., 2014; Walz and Köhler, 2014). Using information on inventor locations, we 

mapped the total patent counts of waste-related technologies according to ENV-TECH: 1_3 waste 

management (1699 patents), 8_2 solid waste management (6194 patents) and 4_2 energy generation 

from fuels of non-fossil origin including incineration technologies (4566). Figure 2 shows the spatial 

variation of these technologies on the prefecture level, pointing to clear technological advantages of 

Shanghai, Shenzhen and Beijing in waste-related technologies (see Figure A.2 for a standardized 

version). Shanghai’s technological advantage in waste-related technologies is further supported by RPA9 

figures based on patent applicant addresses. We find that Shanghai has an RPA of 34.6 in waste-related 

technologies, indicating a strong technological specialization. However, it is not only the overall 

regional technological capabilities in Shanghai but also the financial and technological strength of the 

municipally-owned company that accounts for the technological advantage. This company is assumed 

to be capable of taking a leading position in the industry, entering new regional markets (Li et al., 2015, 

p. 236). Shanghai thus not only provides strong capabilities in waste-related technologies, but also 

features capable actors. This is also evident from the network of companies involved in the construction 

of the plant. Mostly companies from the Shanghai region were involved in planning, design, engineering 

and construction, while some additional technological components came from Japan and Germany. 

                                                           
9 Further information on the RPA is provided in the appendix. 
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Scaling and combining different technologies to meet the plant’s size demonstrates the technological 

capabilities for waste management in Shangai. 

In conclusion, it is the combination and interplay of all three RLM factors that constitute the lead market 

potential in Shanghai, outperforming Shenzhen and Beijing as potential lead markets for waste-related 

technologies. A simple geography of innovation perspective on technological capabilities would not 

allow the determination of the regional lead market potential: ‘the large market as well as the legal 

conditions in Shanghai made it possible to develop and operate the world's largest waste incineration 

plant’ (authors’ translation from interview I.SIP.1). This also highlights the interplay of different 

regional lead market factors as demand and regulation seem to further strengthen the technological 

advantage in Shanghai. On the other hand, the technological advantage (i.e. operating the incineration 

plant) strengthens the effectiveness of the waste sorting regulation and demonstrates its flagship role, 

while it also creates demand for separating and incinerating waste vis-à-vis landfilling. However, it is 

too early to predict whether Shanghai can exploit its lead market potential in the near future and whether 

sophisticated waste incinerators, following the Shanghai model, will diffuse nationally and globally. 

Yet, strategic plans for China’s provinces (see 5.3) as well as global demand for environmentally 

friendly waste management solutions (Kaza et al., 2018) allow a forecast and support this assumption. 

Altogether, the case of waste management in Shanghai demonstrates the applicability of the regional 

lead market concept. We find illustrative evidence on early innovation diffusion processes that can be 

explained using three RLM factors. That is to say, government authorities from various Chinese regions 

are interested in copying the Shanghai model of waste management and frequently visit the plant and 

engage in negotiations. 

6. Discussion and Conclusion 

Regional lead markets (RLM) for environmental innovation are sub-national regions with large markets 

that adopt a later successful innovation at an early stage and gain competitive advantage in the respective 

industry. RLMs can drive national and international diffusion processes and global standardization. 

RLMs might emerge in specific empirical contexts where the national lead market framework is less 
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applicable, as lead market factors are constituted on the regional level. We have provided illustrative 

evidence on the lead market potential of Shanghai for waste management innovations and have 

demonstrated the framework’s applicability.  

The results of this article are important for both academia and practical application. Firstly, we 

contribute to filling research gaps in the geography of sustainability transitions literature, as we provide 

building blocks for a hitherto lacking regionalized framework that aims to explain the diffusion of 

environmental innovations. The RLM framework complements the existing body of heuristics and 

concepts, and provides an approach towards understanding and examining processes at the sub-national 

scale. In addition to this theoretical input, our paper contributes to the empirical analysis of lead markets. 

That is, a regional lead market is constituted by three major factors (regulation, demand, and technology) 

which can be easily operationalized and measured on the regional level, paving the way for quantitative 

studies. Future country-level lead market studies should thus pay attention to the regional dimensions 

of lead market factors, in particular in the case of large countries with distinct regional profiles. 

Secondly, we call on policymakers, firm executives and further stakeholders to acknowledge the 

regional constitution of transitions and innovation diffusion processes. Therefore, a reassessment of 

regional policy making and interaction is crucial to design conditions for lead market factors to arise, or 

rather to strengthen existing advantages. Given the importance of the lead market concept in national 

and international policy making (Quitzow et al., 2014), it might also prove useful for regional innovation 

policies. 

The RLM concept as well as the illustrative evidence provided for the case of Shanghai are constrained 

by some limitations that deserve a brief discussion here. Our framework takes a rather holistic approach 

and needs to be adjusted to the empirical context. As Walz and Köhler (2014) point out, a distinction 

between infrastructure-related innovations (water, transport, energy supply) and eco-efficiency 

innovations (energy use, material use) is crucial, as the respective regimes differ in adaptability and in 

relation to their corresponding niches. Future research needs to add this differentiation to the framework. 

Moreover, it is not yet clear how the spatial diffusion of environmental innovation actually transpires. 
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Following the recent arguments of technology transfer within countries, the concept of anchor regions 

might provide starting points to resolve this void (Seo and Sonn, 2019). Most importantly, we developed 

the RLM framework with a focus on China, as the Chinese case offered useful properties for illustration 

such as the country’s market size, regional differences in factor endowments or the regulatory power of 

regional governments. This context, of course, is not given in all countries. However, we argue that the 

framework can be applied to study regional lead markets in, for example, India, Germany, the United 

States or other countries with large markets. In fact, the spatiality as well as the importance of lead 

market factors varies according to the empirical case. For a regional lead market in a country other than 

China, a strong technological or demand advantage might thus compensate for a weaker regional 

regulatory advantage. Moreover, the RLM framework serves as a general heuristic for studying lead 

markets with an emphasis on geographical sensitivity. It thus also allows deeper insights into the lead 

market factors of country-level studies. 

Further research is needed in several areas. Firstly, empirical research is important to both test and 

advance the concept of regional lead markets. That is to say, current research is mostly conducted in a 

case-study design (e.g. Horbach, Chen, and Vögele 2014; Lacerda et al. 2014; Rennings and Smidt 

2010). This might be reasonable with the a priori assumption of lead markets being countries, limiting 

data to a small number of observations. Following our call for a regional perspective on lead markets, 

however, large-scale quantitative data analysis is needed to complement case-study findings, including 

the empirical part of this paper. This corresponds to the argument put forward by Köhler et al. (2019: 

18) ‘the increasing wealth of case materials creates demands and opportunities for methodological 

approaches that reach for generic insights across cases’. Hence, appropriate indicators for RLM factors 

need to be tested and innovative data sources for analyzing early market formation and innovation 

adoption need to be explored. Following our reasoning that regulation, demand and technological 

capabilities mainly constitute lead markets on a regional level, assessing indicators for these three factors 

should be sufficient to analyze regional lead market potentials. This further facilitates empirical 

analyses. Secondly, further research on how the different lead market factors are in fact regionally or 

nationally constituted is needed, leaving room for future multi-scalar perspectives. This, of course, also 
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depends on the empirical case and the innovation under study. Thirdly, as we only provide illustrative 

evidence on the case of waste management in Shanghai, there is high demand for in-depth studies on 

this particularly interesting case (e.g. Zhou et al., 2019). Lastly, we call for further theorizing efforts in 

the geography of sustainability transitions community (see also Binz et al., 2020), as the concept of 

regional lead markets is only applicable to analyze innovation diffusion. However, due to the complex 

nature of transitions, aspects such as social dimensions of transition processes also demand 

comprehensive regionalized frameworks, building foundations for future empirical work (e.g. Chlebna 

and Mattes 2019).  
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Table 1: Key differences between the lead market approach, the multi-level perspective and 

technological innovation systems (adapted from Quitzow, Walz, and Köhler 2014) 

Framework Aim Role of 

environmental 

innovation 

Role of competition Role of geography 

Lead market 

(original version) 

 

To explain the 

emergence and 

diffusion of 

global dominant 

designs 

Highlights the 

special case of 

environmental 

innovations and 

the role of 

regulation in their 

diffusion 

Focused on the 

interrelationship 

between country- 

and 

technology-specific 

competition with a 

focus on emerging 

technologies 

Focused on the role 

of country-specific 

factors in shaping the 

competition between 

emerging 

technologies 

Multi-level 

perspective 

To analyze long-

term 

technological 

change, i.e. 

shifts in 

technological 

regimes 

Provides a 

framework for 

understanding 

transitions to more 

sustainable socio-

technical regimes 

Focus on the 

competition 

between different 

technological 

regimes 

Not explicitly 

captured 

theoretically; 

Empirical studies 

mainly focus on 

single countries 

Technological 

innovation 

systems 

To analyze the 

dynamic 

development of 

emerging 

technologies 

Suitable for the 

analysis of 

emergent 

environmental 

innovations 

Not an explicit 

focus 

Not captured 

theoretically; 

Empirical studies 

focused on single 

countries or 

comparisons 
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Table 2: Lead market factors for environmental innovation (adapted from Beise and Rennings 

2005; Quitzow, Walz, and Köhler 2014; Beise 2004) 

Lead market factor Description 

price advantage The price advantage stems from country-specific conditions leading to relatively low 

costs for the nationally preferred innovation design. Market size and growth can induce 

such a price advantage due to economies of scale. The price advantage is theoretically 

grounded on the globalization hypotheses by Levitt (1983) claiming that consumers in 

foreign countries abandon their preferred innovation design and adopt the relatively 

cheaper design from the lead market country. 

transfer advantage Transfer advantages are to be understood as country-specific conditions that induce 

demonstration and bandwagon effects for an innovation design (see Mansfield 1968) 

Other countries perceive a lower level of risk for the adoption of an innovation design 

once the lead market proves the innovation’s benefit. 

export advantage Export advantages are based on the inclusion of foreign demand preferences in the 

innovation design adopted by the lead market. The export advantage follows three 

main mechanisms. Firstly, domestic demand is close to needs of foreign countries. 

Secondly, domestic firms are experienced in exports. Thirdly, national market 

conditions are similar to foreign market conditions in terms of socio-cultural as well as 

economic properties (see Vernon 1979).  

regulatory 

advantage 

The regulatory advantage is based on porter’s hypothesis (Porter and van der Linde, 

1995) that effective regulation and policy can trigger firms to innovate in green 

technologies which enhances their competitiveness.  

Given the fact that natural resources and energy have a market price that depends on 

international environmental policy and regulations, market structure advantages (i.e. 

high competition) are not effective whatsoever. Hence, regulation and environmental 

policy can substitute this effect.  

demand advantage A demand advantage corresponds to national conditions that increase the demand for 

an innovation and that emerge over time in other countries as well. Demand advantages 

arise from country-specific demand conditions (e.g. risk of flooding, new modes of 

transportation). Lag markets anticipate the benefits of the innovation designs first 

adopted in the lead market. 

technological 

advantage 

Technological advantages are supply-side factors that favor lead market development. 

The advantage is based on the notion that innovation adoption is strongly affected by 

technological capabilities. Here, user-producer interactions, feedback loops and 

regional innovation system rationales are crucial.  
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Table 3: place specificity in sustainability transitions vs. lead market factors (themes and implications adapted from Hansen and Coenen 2015) 

Themes (Hansen & Coenen 2015) Implications (Hansen & Coenen 2015) Corresponding lead market factors* 

Urban and regional visions and policies  Urban and regional policies are central to facilitate the embedding and diffusion of 

niche technologies 

 Policy generally aims to combine ecological goals with economic competitiveness 

 Often, such policies also stimulate industrial development of cleantech industries 

 The governance of transitions encompasses multiple policy areas, thus they are 

contested and negotiated between multiple public, quasi-public and private territorial 

actors 

regulatory advantage 

(technological advantage) 

Informal localized institutions  Development and diffusion of environmental innovations are conditioned by informal 

localized institutions 

 Niche formation is embedded in localized social practices 

 Informal localized institutions positively influence the regulatory push on the 

development and adoption of environmental regulation 

(regulatory advantage) 

(technological advantage) 

Local natural resource endowments  Resource scarcity stimulates investments in renewable energy development and 

diffusion 

 Resource endowments influence choices between renewable technologies 

demand advantage 

(technological advantage) 

Local technological and industrial 

specialization 
 Industrial specialization conditions the development of innovations necessary for 

sustainability transitions 

 The extent of knowledge spillovers in a region influences the ability of firms to develop 

environmental innovations 

 Local industrial specialization is often the outset for selective regional policy agendas, 

which in turn reinforce technological and industrial specializations 

technological advantage 

Consumers and local market formation  Engaged local end-users are central to local market creation 

 Geographical proximity enables producers to obtain feedback from end-users for 

emergent niche technologies 

(demand advantage) 

(technological advantage) 

* Lead market factors with weak correspondences in parentheses. 
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Table 4: Commonly used quantitative indicators for lead market factors and their availability on the regional level 

Lead market 

factor 

Common quantitative indicators Data quality and availability 

on the regional level 

Explanation and sources 

price advantage purchasing power parities, labour costs, 

resource endowments, absolute or 

comparative cost advantages, large firms 

Inaccurate Data is only easily available for countries (e.g. World Bank, OECD, 

Eurostat, etc.) and it is difficult to obtain regional data. 

transfer 

advantage 

patent statistics, product efficiency, 

reputation, demonstration projects 

Inaccurate Data can be gathered for the regional level (esp. patents and 

demonstration projects). In general, however, most indicators for the 

transfer advantage are rather vague. 

export 

advantage 

Export-important ratios, balance of trade, 

firms’ export experience, market structure 

and conditions 

Inaccurate Export and trade data (e.g. via UN Comtrade) is easily available on the 

country level. For regions there is no such secondary data. Also, it is 

difficult to assess the similarity of market conditions between regions. 

regulatory 

advantage 

standards, eco-labels, regulations, Feed-in 

tariffs, taxes, emission trading systems, 

laws, procurement  

Accurate Data for regulatory measures is publicly available from government 

websites or policy documents and provides detailed information on the 

spatial scope of application. 

demand 

advantage 

market size, per capita income, awareness 

for sustainability issues, special needs for 

environmental innovation (e.g. high air 

pollution)  

Accurate All indicators for demand can be easily obtained on the regional level 

(open administrative data, statistical offices) 

technological 

advantage 

patent shares, patent counts, relative patent 

advantages, skilled workers, leading firms 

Accurate All indicators for technological advantages can be easily obtained on the 

regional level (e.g. REGPAT, PATSTAT, statistical offices) 

Indicator sources: Beise and Rennings, 2005b, 2005a; Cleff and Rennings, 2016; Horbach et al., 2014; Jacob et al., 2005; Karakaya et al., 2014; Lacerda and Van den Bergh, 2014; Rennings 

and Smidt, 2010; Walz and Köhler, 2014 

Note: Due to the broad definition of environmental innovation in this paper, the list of indicators is not intended to be complete and some indicators might not be useful for specific types of 

innovation. For instance, indicators for lead market factors for infrastructure-related innovations (e.g. energy supply) differ from eco-efficiency innovations (e.g. low material use) and large-

scale innovations (e.g. waste incineration plants) differ from consumer goods (e.g. residential rooftop PV systems). Thus, the choice of indicators depends on the innovation under study. Walz 

and Köhler (2014) discuss indicators for lead market factors in relation to availability for different innovations, availability over time, robustness, and their relation to the multi-level perspective. 

This table serves to complement their findings. 
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Figure 1: Conceptual framework of regional lead markets for environmental innovation 
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Figure 2: Waste-related Patents in China, Patent families from 1970 to 2010, prefecture level (data: GreenTechDB; Perruchas et al., 2020) 
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Appendix 

This appendix serves to explicate the empirical approach and methods applied in this study. As 

mentioned in section 5.2, we combine three data types to analyze Shanghai’s lead market potential for 

waste management technologies: (1) expert interviews and on-site visits, (2) extensive desk research 

and (3) quantitative patent analyses. We visualize the empirical strategy as a flow chart in figure A.3.  

Expert interview data: We conducted twelve semi-structured interviews with a wide range of experts. 

First, we interviewed representatives of two German waste incineration plants including on-site visits. 

These interviews mainly served to make sense of the global technological developments and to 

understand the technological innovation system. We extended this analytical base by interviewing a first 

scientific expert on Chinese waste management. All remaining interviews were conducted during a 

research trip to Shanghai and involved four further scientific experts, two representatives of the 

Shanghai plant, one municipal government official as well as representatives of two other eco-

innovating firms in Shanghai. Most interviews were conducted in Chinese with English or German 

translators, while some interviews were directly conducted in English or German. We were not able to 

record the audio for most interviews due to discreetness. Instead, we made use of written records as well 

as technical sketches and photographs at the on-site visits. We analyzed our written records and 

postscripts following a qualitative content analysis approach. The three interviews with on-site visits in 

Germany and Shanghai lasted approximately four hours each while the remaining interviews lasted one 

hour on average. Our approach for selecting all relevant stakeholder for expert interviews followed a 

strategy of theoretical saturation. Once the interviews did not yield any new insights, we ended data 

collection. We further ensured that we interviewed all relevant stakeholders as we chose experts from 

different backgrounds. In particular, we talked to the most relevant actors in three areas: the plant's 

senior manager, the government official responsible for municipal waste management and the leading 

scientific advisor for the regulatory system. 

Document data: Documents were analyzed to study both the empirical case as well as the broader 

technology and industry. We collected a wide range of documents, which can be classified into five 
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broader groups: newspaper articles, technical reports, company information, scientific studies and 

government documents. Our research assistants as well as our colleagues from China were instructed to 

search for all related documents in Chinese, while we searched for documents in English and German. 

In a first step we collected newspaper articles as well as government documents dealing with waste 

management in Shanghai and China. Second, technical reports on waste incineration and on best 

available technologies were collected and analyzed in order to understand innovative developments in 

the industry. Third, we relied on newspaper articles, government documents and company information 

to examine the regulatory measures in Shanghai for waste management and its interrelation with local 

incineration plants. Lastly, we updated our document collection and extended it by adding scientific 

studies. Government documents and newspaper articles were in particular important to assess the 

regulatory and demand advantage, while technical reports, company information and scientific studies 

were important to understand the technological advantage. After initially scanning all documents, we 

filtered those that were found to be relevant to conceptualize the lead market framework. The document 

data was also used for triangulation purposes, helping to evaluate the interview and patent data. 

Patent data: This section does not only provide information on the patent analysis conducted in this 

study, but also briefly introduces the Green Tech DB as an important data source for future research. 

Measuring environmental innovation and green technologies is crucial for scholars, policymakers, 

managers and further stakeholders. However, indicators are difficult to establish and efforts in data 

collection are needed (Arundel and Kemp, 2009; Kemp et al., 2019). In order to reveal the regional 

concentration of innovation activities, which indicate the technological advantage of regional lead 

markets, we use novel data retrieved from Green Tech DB (Perruchas et al., 2020, 

www.greentechdatabase.com). The database lists patent families from 1970 to 2010 extracted from 

PATSTAT (a patent family is a collection of different patents for similar technical content sharing a 

priority date). The database utilizes the ENV-TECH classification system for identifying environment-

related technology patents, which are grouped into 8 domains, 36 subgroups and 95 technologies (Haščič 

and Migotto, 2015; OECD, 2016). Then, these patent families are geo-localized at the city level by 

employing inventors’ addresses using different referencing methods such as GeoNames and Google 
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Maps API. Put together, the Green Tech DB constitutes a sophisticated data source on environment-

related patents with high levels of disaggregation for both technology classifications and spatial units, 

allowing for manifold analyses on spatial and temporal dynamics of green technologies. Analyzing the 

spatial distribution of patents has a long tradition in economic geography and related fields with early 

contributions on Chinese regions (Sun, 2000). For environment-related patents, however, empirical 

studies are scarce, especially when it comes to China. Exceptions include, for instance, Yamei Sun et 

al. (2008), who map province-level differences considering an aggregate of green technologies focusing 

on patent ownership. Yu (2017) analyzes province-level differences for renewable energy generation 

technologies employing indicators such as total patent applications and the revealed technological 

advantage. Recently, Barbieri et al. (2020) found that green technology patents are not only more 

complex than non-green technologies, but also have a larger impact on future inventions. Using the 

Green Tech DB, we can improve this knowledge on environment-related patents in China, as our data 

source is based on patent families. We thus consider applications from more than 170 patent offices 

while previous studies focused on domestic applications only, hence neglecting patents that are invented 

in China but filed elsewhere. Patent families, therefore, are an indicator for patent quality and proxy 

market demand in countries other than China. Additionally, Green Tech DB follows a more reasonable 

and reproducible method to identify environment-related patents (ENV-TECH) and allows the 

localizing of invention activities down to the city level, which outperforms previous data sources. Table 

A.1 provides abbreviations and descriptions of the ENV-TECH classification system. The full 

classification including the respective IPC codes can be found in Haščič and Migotto (2015). Figure A.1 

illustrates the uneven geography of environment-related patents in China, with Shanghai, Beijing and 

Guangdong leading in total patent family counts. In addition, figure A.1 provides insight into which 

technologies show high patenting activities. For instance, enabling technologies in buildings (7_4) and 

technologies for renewable energy generation (4_1) register many more applications from Chinese 

inventors than environmental monitoring technologies (1_5). This helps to unfold the uneven geography 

of environmental innovation in China and also serves to show the potential of Green Tech DB for future 

analyses. Turning now to the actual analysis of this study and adding to the reported results in section 
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5.4: Figure A.2 is a standardized version of figure 2. It maps the patent family count for waste-related 

technologies relative to 100,000 inhabitants based on data from the 2010 Chinese Census. It reveals 

similar results to figure 2: technological advantages in Beijing, Shenzhen and Shanghai. We also 

calculated the Relative Patent Activity (RPA) in section 5.4, following other lead market studies 

(Horbach et al., 2014; Köhler et al., 2014; Walz and Köhler, 2014). It measures technological 

specialization and is normalized between -100 and 100 with positive values indicating a high 

specialization. The RPA is based on the number of patents p in technology j and region i, and is given 

by: 

𝑅𝑃𝐴𝑖𝑗 = 100 × tanh ln [
𝑝𝑖𝑗 ∑ 𝑝𝑖𝑗

𝑖
⁄

∑ 𝑝𝑖𝑗
𝑗

∑ 𝑝𝑖𝑗
𝑖𝑗

⁄
]  

However, the RPA in section 5.4 could not be computed using Green Tech DB as this dataset lists 

inventor locations for green technologies only, while computing the RPA requires regional patent data 

for the sum of all technological fields. Thus, we made use of patent data from Incopat, a commercial 

Chinese patent database (see www.incopat.com). We retrieved regional patent data based on applicant 

locations, following the same ENV-TECH codes and time frames as mentioned before. Shanghai reveals 

a high level of specialization in waste-related technologies, scoring a RPA of 34.6 (see also section 5.4). 

Analysis and triangulation: Based on these three data streams, we analyzed Shanghai’s lead market 

potential for waste management. That is, we identified the three lead market factors that were found to 

be relevant on the regional level: regulatory advantage, demand advantage and technological advantage. 

Relying on different data sources has proven to be important to assess different factors. For instance, 

the patent data was very crucial to determine and understand the technological advantage. For the 

regulatory advantage, we mostly relied on document data (in particular government documents and 

newspaper articles), while interviews with scientific advisors as well as government officials also helped 

to uncover the regulatory advantage. The demand advantage was analyzed based on interview and 

document data, with governmental reports and scientific studies being particularly important. The 

remaining lead market factors (price, transfer, export) were found to be less relevant on the regional 

http://www.incopat.com/
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scale, according to the material we analyzed. Using three data types ensured methodological 

triangulation. In more detail (see figure A.3), we included two main steps for triangulation. Firstly, we 

cross-validated information from our first interviews with document data. A second step for 

triangulation was included after analyzing all final data types separately.  
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Figure A.1: Heat Map of Green Technology Patents in China, Patent families from 1970 to 2010, province-level (data: GreenTechDB; Perruchas et al., 2020) 
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Figure A.2: Waste-related Patents in China, Patent families from 1970 to 2010 per 100,000 inhabitants, prefecture level (data: GreenTechDB; Perruchas et 

al., 2020, Chinese Census 2010) 
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Table A.1: Environmental performance of waste incineration plants 

Parameter 

(emissions into air) 

 

Directive 

2010/75/EU 

BAT 

existing 

plants 

BAT 

new plants 

Shanghai I 

design 

maximum 

Shanghai I 

actual 

emission 

Shanghai II 

design 

maximum 

Dust (mg/Nm3) 10 <5 <5 10 ~2 5 

HCl (mg/Nm3) 10 <8 <6 10 ~3 10 

SO2 (mg/Nm3) 50 <40 <30 50 ~5 50 

NOx (mg/Nm3) 200 <150 <120 200 ~144 80 

CO (mg/Nm3) 50 <50 <50 50 ~5 50 

TOC (mg/Nm3) 10 <10 <10 10 not reported 10 

Hg (mg/Nm3) 0.05 <0.02 <0.02 0.05 not reported 0.05 

Heavy metals 

(mg/Nm3) 

0.5 <0.3 <0.3 0.5 not reported 0.5 

Dioxins and furans 

(ng TEQ/Nm3) 

0.1 <0.1 <0.1 0.1 not reported  0.1 

Note: Directive 2010/75/EU of the European Parliament sets legal requirements for waste incineration plants in the European Union and 

is considered to be the highest environmental standard. China’s standards are also based on this directive. The Best Available Techniques 

(BAT) Reference Document (BREF) for waste incineration by the European Commission explains the best performing technologies for 

waste incineration and lists achievable emission levels when using such technologies (see Neuwahl et al., 2019). The BREF distinguishes 

technologies for existing plants and new plants which are yet to be constructed. We thus refer to the BAT for existing plants when 

evaluating the Shanghai plants. Note that the incineration plant from our case study is listed as ‘Shanghai II’, while ‘Shanghai I’ refers to 

an older plant operated by the same company in the same industrial park. Actual emissions for Shanghai II are not reported yet. However, 

design maximum values indicate the maximum emission levels that cannot be exceeded based on the technologies used. Actual emissions 

for Shanghai II are thus probably considerably lower than design values, especially when comparing both values for Shanghai I. Actual 

emissions for Shanghai I are calculated as an average of the past two years, using four measurements per day. Note that ‘heavy metals’ 

include Sb, As, Pb, Cr, Co, Cu, Mn, Ni and V. TOC stands for total organic carbon. Dioxins and furans include PCDD/F and dioxin-like 

PCBs. All emission levels refer to daily averages. Slags and bottom ashes of Shanghai II are both recycled and landfilled, equally to 

processing in Europe. 
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Figure A.3: Flow chart of empirical approach 
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Table A.2: ENV-TECH classification of environment-related technologies (Haščič and Migotto, 2015; OECD 2016) 

No. Description 

ENVIRONMENTAL MANAGEMENT 

1_1 AIR POLLUTION ABATEMENT 

1_2 WATER POLLUTION ABATEMENT 

1_3 WASTE MANAGEMENT 

1_4 SOIL REMEDIATION 

1_5 ENVIRONMENTAL MONITORING 

WATER-RELATED ADAPTATION TECHNOLOGIES 

2_1 DEMAND-SIDE TECHNOLOGIES (water conservation) 

2_2 SUPPLY-SIDE TECHNOLOGIES (water availability) 

CLIMATE CHANGE MITIGATION (ENERGY)  

4_1 RENEWABLE ENERGY GENERATION  

4_2 ENERGY GENERATION FROM FUELS OF NON-FOSSIL ORIGIN 

4_3 COMBUSTION TECHNOLOGIES WITH MITIGATION POTENTIAL 

4_4 NUCLEAR ENERGY 

4_5 EFFICIENCY IN ELECTRICAL POWER GENERATION, TRANSMISSION OR DISTRIBUTION 

4_6 ENABLING TECHNOLOGIES IN ENERGY SECTOR 

4_7 OTHER ENERGY CONVERSION OR MANAGEMENT SYSTEMS REDUCING GHG EMISSIONS 

CAPTURE, STORAGE, SEQUESTRATION OR DISPOSAL OF GREENHOUSE GASES 

5_1 CO2 CAPTURE OR STORAGE (CCS) 

5_2 CAPTURE OR DISPOSAL OF GREENHOUSE GASES OTHER THAN CARBON DIOXIDE (N2O, CH4, 

PFC, HFC, SF6) 

CLIMATE CHANGE MITIGATION (TRANSPORTATION) 

6_1 ROAD TRANSPORT 

6_2 RAIL TRANSPORT 

6_3 AIR TRANSPORT 

6_4 MARITIME OR WATERWAYS TRANSPORT 

6_5 ENABLING TECHNOLOGIES IN TRANSPORT 

CLIMATE CHANGE MITIGATION (BUILDINGS) 

7_1 INTEGRATION OF RENEWABLE ENERGY SOURCES IN BUILDINGS 

7_2 ENERGY EFFICIENCY IN BUILDINGS 

7_3 ARCHITECTURAL OR CONSTRUCTIONAL ELEMENTS IMPROVING THE THERMAL 

PERFORMANCE OF BUILDINGS 

7_4 ENABLING TECHNOLOGIES IN BUILDINGS 

CLIMATE CHANGE MITIGATION (WASTEWATER TREATMENT or WASTE MANAGEMENT) 

8_1 WASTEWATER TREATMENT 

8_2 SOLID WASTE MANAGEMENT 

8_3 ENABLING TECHNOLOGIES OR TECHNOLOGIES WITH A POTENTIAL OR INDIRECT 

CONTRIBUTION TO GREENHOUSE GAS [GHG] EMISSIONS MITIGATION 

CLIMATE CHANGE MITIGATION TECHNOLOGIES (PRODUCTION OR PROCESSING OF GOODS) 

9_1 TECHNOLOGIES RELATED TO METAL PROCESSING 

9_2 TECHNOLOGIES RELATING TO CHEMICAL INDUSTRY 

9_3 TECHNOLOGIES RELATING TO OIL REFINING AND PETROCHEMICAL INDUSTRY 

9_4 TECHNOLOGIES RELATING TO THE PROCESSING OF MINERALS 

9_5 TECHNOLOGIES RELATING TO AGRICULTURE, LIVESTOCK OR AGROALIMENTARY 

INDUSTRIES 

9_6 TECHNOLOGIES IN THE PRODUCTION PROCESS FOR FINAL INDUSTRIAL OR CONSUMER 

PRODUCTS 

9_7 CLIMATE CHANGE MITIGATION TECHNOLOGIES FOR SECTOR-WIDE APPLICATIONS 

9_8 ENABLING TECHNOLOGIES WITH A POTENTIAL CONTRIBUTION TO GREENHOUSE GAS 

[GHG] EMISSIONS MITIGATION 
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Extended abstract: 

 

Sustainability transitions are required worldwide to enable economies and societies to 

operate within the planetary boundaries (Rockström et al., 2009a; Rockström et al., 

2009b; Steffen et al., 2015). Transitions in the energy-related industries are especially 

important as approximately 70% of global greenhouse gas emissions (GHG) come 

from energy-related activities, according to estimates by the Intergovernmental Panel 

on Climate Change (IPCC, 2018). This includes especially fossil fuel combustion from 

electricity generation, heating, cooling and industrial processes, as well as fossil fuel 

use in transport (IPCC, 2018). Against this background, this paper analyses the 

dynamics behind sustainability transitions in energy-related industries in Vietnam and 

Costa Rica. 

 

Costa Rica and Vietnam are two countries that are considered as pioneers (Liefferink 

and Wurzel, 2017) in driving forward sustainability transitions in the Global South, 

including with regards to energy issues. They have similar aims, yet feature very 

different political systems (democratic vs autocratic). Costa Rica’s government 

pledged carbon neutrality by 2021, a pledge it later changed to decarbonization by 

2050. Already today, 98% of the country’s electricity comes from renewable energy, 

most importantly hydropower, but also wind, solar and geothermal energy (IEA, 2020). 

Vietnam on the other hand has a National Green Growth Strategy that aims at reducing 

GHG, promoting renewable energy, increasing energy efficiency and introducing 

carbon trading. Just under 40% of the countries’ electricity comes from hydropower, 

the remaining share is from fossil fuels (IEA, 2020). Both countries market themselves 

as pioneers in sustainability transitions, mainly driven by domestic reasons, yet the 
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actual implementation of these goals is not easy and new problems arise, e.g. a 

growing transport sector in both countries which account for a big proportion of national 

energy-related carbon emissions. 

 

This research draws on insights from in-depths qualitative fieldwork in Costa Rica and 

Vietnam during the period 2016-2019. The project team conducted 20 interviews in 

Vietnam and 27 in Costa Rica, hence a total of 47 interviews. The interviews were 

semi-structured and open-ended. Four types of groups were interviewed: (1) policy-

makers from government and bureaucracy, (2) representatives from firms and 

entrepreneurs, (3) experts from civil society and academia, and (4) representatives 

from multilateral organisations and donors. 

 

The paper comparatively evaluates the strategies and motives of sustainability 

transitions for energy-related industries in Vietnam and Costa Rica, analyses what role 

their different political systems play in relation to climate governance, what progress 

has been made, what trade-offs are occurring and what barriers still exist. Our main 

argument is that we witness state-led pioneership and a strong role of actors within the 

central government in both cases but of very different kinds. In both countries, 

multilevel governance arrangements provided important inputs into national energy 

policies but the main reason why both countries became ambitious pioneers had more 

to do with domestic politics and the role of public officials. The major difference is that 

in Costa Rica, the central government has been much more open to bottom-up inputs 

while taking up important initiatives from civil society actors of different kinds and also 

learning from international actors like the World Bank. In contrast, the government in 

Vietnam has adopted a much more top-down approach as can be seen from its energy 

policy which is almost completely dependent on government and party officials. 

However, even in Vietnam various other actors, like e.g. international donors, think 

tanks or civil society organizations have had some impact on the country’s energy 

policy. Finally, the paper discusses what other countries can learn from these pioneers 

in sustainability transitions and what this means for governance in an era of change.  
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governance in value-chains helps enhancing collective knowledge creation and diffusion for 
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Abstract 

Alternative technologies development in sustainability transition require stakeholders’ joint-

commitment for strategic system building, in order to reverse the lock-in prevailing in most sectors. 

Among the various strategic system building modes, this article focuses on the role of production 

contracts in value chains, as a networking lever for system building. If contracting has been studied 

in innovation economics, notably for R&D contracts or license contracts, there is a lack of evidence 

on how contracting for goods may also favor joint-knowledge development particularly for 

alternative goods in less technological intensive sectors. Based on a combination of Transaction 

Costs Economics, Relational-View of Strategic Management and Technological Innovation 

System literature, we propose an original analytical framework to disentangle the micro-

mechanisms by which production contract governance (PCG) in value chains can be considered as 

strategic networking lever for system-building. We apply this framework to six case studies in 

European agricultural value-chains engaged in developing legumes, being alternative crops of high 

interest for both agricultural and food sustainability. Main results show that PCG between farmers, 

intermediary organizations and processors foster network structural and human resources that help 

alternative agricultural value-chain structuration. Those insights are particularly interesting for 

practitioners and policy makers to support PCG as a networking lever for alternative agri-food 

chains development; but they also offer new research agenda to analyze the role of PCG in other 

sectors in transition.  

Key words: governance, network, knowledge, inter-organizational arrangement, 

grain-legume 
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Section 1. Introduction  

Sustainability transition requires alternative technologies development to reverse the lock-in 

prevailing in most sectors. The way alternative technologies are developed is mainly analyzed 

throughout the technological innovation system (TIS), a set of actors that interact through a system 

of resources (Markard and Truffer, 2008; Smith et al., 2005, Farla et al., 2012). This literature 

highlighted that the creation and coordination of new business opportunities start “if actors pre-

commit to a new technological path, persuade others to follow, and set in motion a chain of joint 

commitments.”(Musiolik et al., 2018:3). Therefore, the network building strategies within the 

system building is of high interest to understand market creation. But network dynamics are still 

under analyzed in transition studies, particularly as regards formal strategic networks that are 

organized in an intentional way, although public policies could easily support them to foster 

alternative technologies/market development compared to more emergent systems that are, by 

definition, difficult to drive. 

In that way, Musiolik et al. (2018, 2012) gave special attention to the role of formal network in 

their study on strategic system building modes; “formal network” being defined as “organizational 

structure with clearly identifiable members where firms and other organizations come together to 

achieve common aims” (Musiolik et al, 2012:1034). First, bridging stakeholders enables 

knowledge exchange and building, knowledge being a core resource for innovation. Second, formal 

networks foster other resources development such as financial resources, legibility, trust and 

common culture, etc. in a more efficient way. As underlined by Musiolik et al. (2012:1032): “firms 

and other actors collaborate in formal networks not only to generate new knowledge but also to 

strategically create and shape supportive system resources”. 

Nonetheless, those analyses remain quite unclear on the organizational arrangements supporting 

such networks, or in other terms, those works short fell in describing the governance structure of 

those formal networks. The “steering committee” or “working groups” as often mentioned in those 

works, are very general designations. Hence, one remaining question is to analyze the type of links 

on which those formal networks rely; or in more neo-institutional terms, which are the 

organizational arrangements that structure those formal networks, how they operate and how they 

contribute to system building; particularly in the early stages of development when performance of 

the alternative is low. That is to say, the challenge remains to formalize the micro-mechanisms by 

which the links structuring those formal networks result in resources development for system 

building. 

To contribute to this agenda of research, we propose here to come back to the basic networks that 

shape the more frequent links between firms: the governance structure by which they exchange 

goods or services (i.e. transactions). The Transaction Costs Economics (TCE) initiated by 

Williamson (e.g. 1991) remains a fundamental framework for understanding those links of inter-

firm exchange of goods (or services). This theory, strongly developed since the 1990s, revealed 

various organizational arrangements, mainly determined by the degree of specificity and 

uncertainty of inter-firm exchanges (Williamson, 2010). In particular, when dealing with the 

development of new goods requiring alternative technologies, the question of transaction 

specificity and uncertainty is rising; and from the TCE point of view, hybrid organizational 

arrangements based on formal contracts should prevail (Ménard, 2004). More precisely, the 
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specificity of assets/investments for alternative goods and the resulting hold-up risks will lead the 

firms to establish production contracts in order to secure their respective investments1; production 

contracts being defined as2: 

formal agreements between two (or more) firms whose objective is to frame efficiently 

the production and the exchange of a good (or a service) under mutually agreed 

specifications on prices, quality, and production conditions.  

Because those contracts tackle “production conditions” they operate as strategic links between 

firms to develop alternative technologies, generating a formal network through their governance. 

But, those production contracts have been little studied in the literature on innovation and 

transition, while they are a core subject for social scientists in TCE (mainly to understand the 

reasons why various organizational arrangements prevail according to the characteristics of inter-

firm transactions). More precisely, the question of how production contracts are also a lever for 

joint-knowledge development on technologies, and more broadly a lever to develop network and 

system resources, is marginalized in the literature. This is all the more surprising as inter-

organizational arrangements are well known to be efficient in coordinating knowledge resources 

among productive stakeholders (Dyer and Singh, 1998; Mowery et al., 1996; Powell and Grodal, 

2005); but the connections between contractualization in the value-chains, knowledge dynamics 

and more largely, TIS building, are still poorly established. Indeed, even if some authors suggest 

contractual arrangements could foster knowledge development (Brousseau and Glachant, 2002; 

Langlois and Foss, 1999; Gobbato, 2013), no analytical framework has been developed to consider 

those organizational arrangements through system building strategies. First attempts were done to 

highlight the role that production contracts could play in knowledge development on alternative 

technology in the agricultural sector (Cholez et al., 2019, 2020). 

In fact, the question of knowledge development, through formal contracts, has been much more 

analyzed through R&D contracts or license contracts (Arena et al., 2012; Arora et al., 2004), while 

there is a lack of evidence on how contracting for goods may also favor knowledge creation and 

transfer (Gobbato, 2013). This last question is of particular importance because if R&D contracts 

or license contracts are frequently used in high-intensive technological sectors like energy and 

transports, they are less frequent in less technological intensive sectors, like the agricultural sector 

(Pavitt, 2005). Therefore, in less-technological sectors, the role of production contracts in 

developing network resources such as joint-knowledge, could become strategic for stakeholders, 

but it remains a puzzle question. 

Considering that understanding production contracts as a networking strategy opens new avenues 

to analyze strategic system building for those sectors, the main objective of this article is to analyze 

how production contracts on alternative goods foster knowledge exchange and development for 

system building. A secondary objective is to explore how this networking strategy could also favor 

                                                 
1 It is a strategy largely underlined by the TCT in various sectors of activity (Klein & Sykuta, 2010) 

2 If marketing contracts (concerning only price and delivery conditions not production specifications) are quite 

well defined by laws, there is no official or legal definition of production contracts in Europe. In practice, they 

could also be called “supply contracts” (UNIDROIT et al., 2015) 
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other resources building as shared expectations and legibility of the system shaped by the 

organizations linked with production contracts. 

To analyze how production contract governance operates as a formal network supporting system 

building, we rely on an analytical framework in which we combined the Transaction Costs 

Economics (e.g. Williamson, 1991; Langlois and Foss, 1999), the Relational-View of Strategic 

Management (e.g. Dyer and Singh, 1998) and the TIS literature (e.g. Musiolik et al., 2018). This 

original analytical framework focuses on the micro-mechanisms of formal networks based on 

production contracts that foster both organizational resources (such as knowledge), network 

resources (such as joint-knowledge and trust), system resources (such as new standards of 

production). 

We apply this framework to six case studies in European agrifood value chains developing legumes 

crops. Studying those value chains in the agricultural sector is challenging because stakeholders 

encounter difficulties in developing those alternative crops. Legumes crops are recognized as an 

important lever for the sustainability transition of agrifood system (e.g. Willett et al., 2019), but 

are still facing an important lock-in situation (Magrini et al., 2016); particularly in Europe where 

both their cultivation and consumption are very low (Weindl et al., 2020; European Commission, 

20183). Even if new outlets open opportunities for legume crops, deficit in the agrifood TIS for 

knowledge availability and distribution on alternatives farming practices hamper their 

development, as illustrated in various empirical works (Zimmer et al., 2015; Cholez et al., 2020). 

In addition, there is no consensus in the literature on AKIS (Agricultural Knowledge Innovation 

System) on the best ways to develop technical knowledge on crops throughtout agricultural supply 

chains; also given the fact that variety of extension services or other knowledge brokers across 

countries and regions makes the choice of policies difficult at the European level (Klerkx and 

Leeuwis, 2008). Hence, the agricultural sector being strongly concerned by network resources 

development issues for system building, we analyze how this contractual governance between 

farmers, intermediary organizations (storage organization or traders) and agrifood processors (ie. 

processing industry) based on production contracts for goods, fosters network resources 

development. The results concern the agricultural sector, but the analytical framework we 

developed could be applied to other sectors for comparisons, opening a research agenda that we 

discuss. 

The paper is structured as follows. Section 2 presents the analytical framework and Section 3 the 

materials and methods based on a comparative analysis of 6 cases studies in Europe. In Section 4, 

we present the results and discuss a research agenda as regards the analysis of formal networks in 

strategic system building. Section 5 concludes. 

                                                 

3 ”Legumes have a large potential to increase protein production sustainably based on their 

high protein content and their ability to fix nitrogen. Demand for protein-rich crops in 

Europe is high, which is currently not covered by domestic production. In view of a changing 

climate and given the heterogeneous environmental conditions in Europe, cultivating a higher 

variety of better adapted legumes is required to increase protein self-sufficiency and 

contribute to healthy diets.” (Weindl et al., 2020: 4) 

https://www.zotero.org/google-docs/?xsITrH
https://www.zotero.org/google-docs/?xsITrH


Communication IST2020 

5 

 

Section 2. The governance of production contracts as a networking lever for 

system building: an analytical framework 

This framework aims at formalizing how production contracts contribute to network resources and 

especially knowledge development, which is a core resource in system building. First, we present 

production contracts as entrepreneurial actions constituting a strategic system building mode (2.1); 

after having recalled the basic concepts used (2.2), we disentangle the micro-mechanisms by which 

production contracts foster network human resources development (2.3) and other types of 

resources (2.4). 

2.1. Production contracts governance as a strategic system building mode: 

delineation of the analytical framework 

Figure 1 summarizes the delineation of production contracts governance as a strategic system 

building mode based on the framework of Musiolik et al. (2018). Production contracts in value 

chains are deliberately chosen by actors to coordinate the production in an explicit and strategic 

way. Then, the system builders (Hughes, 1979) under study correspond to a value-chain network, 

i.e. an organized community of buyers and suppliers. This coordination operates as a system 

building mode particularly for a new value chain concerning alternative goods development. Both 

existing resources are distributed (distributed agency) and new resources are needed (developing 

agency) (Musiolik et al., 2012). Production contracts linking firms and their governance (ie. 

contractual governance) could be analyzed as a strategic system-building mode under which (i) an 

organization (a firm) can deploy its own resources to create system structures, and (ii) the network 

of firms pre-commit to a new path, by setting in motion a chain of joint commitments.  

Figure 1. Production contracts governance as a strategic system building, adapted from Musiolik 

et al. (2018) 
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2.2. Resources: basic concepts  

Resources that constitute the resource constellation are both tangible and intangible assets of 

strategic value. According to strategic management literature, resources explain the competitive 

advantage of the firm and can be strategically developed both within firms, as highlighted by the 

Resource-based view (Barney, 1991) and at the inter-firm level, as highlighted by the Relational-

based view (Dyer and Singh, 1988). 

Among them, human resources play a major role. Human resources are all the immaterial assets 

linked with knowledge development both on the production practices and the expected 

characteristics of the goods exchanged. In productive value-chains, three main types of 

human/knowledge resources can be distinguished: (i) human capital developed by learning and 

training (referring to skills and know-how of employee) (iii) new knowledge provided by R&D 

activities (characterized by investment and/or patents) (iii) and by technical advisory services. The 

human resources constellation defines the global knowledge resources availability and distribution 

and the human resources developed within organization or within the network can allow 

knowledge deficit reduction in the TIS.  

Other types of resources also exist. For instance, tangible resources such as equipment and 

financial assets, but also relational resources such as reputation, and lobbying power. Moreover, 

structural resources are also important to consider as they define the rules by which firms operate 

or interact, notably through the choice of a governance structure. In alliances or formal networks 

those rules define the meetings of firms, the type of access to other resources, etc.  

Resources are distinguished with regard to who has access to them, referring to organizational 

resources when only the firm has access to it or network resources/club resources when only the 

members of the network have access to it. System resources are defined as the ones non-excludable 

(by the network) and that benefit to all the actors involved in the TIS. 

In the remainder of the paper, we focus on organizational and network human resources but we 

also give some attention to other resources.  

2.3. Micro-mechanisms by which production contracts governance foster 

organizational and network human resources   

As mentioned in introduction, production contracts have been studied by several authors as regards 

incentives issues, but little attention has been paid specifically to knowledge development issues4. 

Starting from empirical exploratory findings of Cholez et al. (2020) suggesting production 

contracts could foster inter-firm knowledge development, our objective is to disentangle the micro-

mechanisms by which this mode of system building Production Contracts Governance (we called 

PCG afterwards) constitutes structural resources (SR) that impact specifically the organizational 

and network human resources (HR) development (Figure 2).  

                                                 
4 Indeed, the classical analysis of contracts remains the principal-agent perspective, examining how incentives 

(payment schemes and the length of contracts) affect producers’ efforts. In this approach, contracts are a way to 

deal with asymmetric information while stating the contracting parties’ abilities and preferences; but the 

knowledge dynamics surrounding the transaction is underestimated (Brousseau and Glachant, 2002). 
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Figure 2. Resources deployment through Production Contracts Governance strategic system 

building mode 

 

Based on Transaction Costs Economics (TCE) (Williamson, 1991) and the Relational-View of 

strategic management (RV) (Dyer and Singh, 1998), we developed three main propositions linking 

PCG, structural resources and human resources.  

First, considering the insights of TCE, the production contracts establish commonly agreed rules. 

Those rules are both formal agreements written in production contracts and informal joint 

commitment between stakeholders, the two one constituting the production contract governance 

(PCG). Based on various empirical studies on production contracts (e.g., Bogetoft and Olesen, 

2002; UNIDROIT et al.,  2015; Cholez et al. 2017) those commitments concern mainly the way 

the production is done and exchanged, for instance, the duration of the agreement, the quantity and 

quality of the good exchanged, the type of production practices to be implemented, the means by 

which stakeholders organize mutual controls, in addition to the price setting mechanisms. Those 

production contracts are usually signed before the production starts, and the PCG runs during all 

the production time. Those rules are defined bilaterally or collectively. 

From a RV point of view, those commitments establish routines of interactions between the 

contracting parties, in that way PCG operates as structural resources.  

Proposition 1: The production contracts governance (PCG) generates structural resources 

through the commonly agreed rules and the interactions implemented. 

Second, based on TCE, the rules of PCG allow the contracting parties to secure mutual investment 

by reducing the risk of opportunism (i.e. hold-up problem). This is particularly true for 

organizational human resources development in the context of alternative value chain development. 

And based on the RV, the interactions generated through the PCG, for instance the bilateral or 
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collective talks for the contract negotiation and other types of meetings to follow the execution of 

contracts or their adaptation (adjustment due to hazard events), contribute to share information and 

knowledge, that is to say, contribute to develop network human resources.  

Proposition 2: The structural resources developed by production contracts 

governance protect and foster organizational human resources investment by 

reducing opportunism 

Proposition 3: The structural resources developed by production contracts 

governance foster network human resources development through the mutual 

interactions generated 

Notwithstanding, if joint-knowledge development (i.e. network human resource) emerges through 

the interplay of those cooperating actors in the value chain, the effect of production contracts may 

not be equal according to the contractual governance chosen by the stakeholders (Figure 3). Indeed, 

various schemes of production contracts can occur, according to the links between the three main 

types of system builders (SB) considered here (Cholez et al., 2017; UNIDROIT et al., 2015). 

Bilateral production contracts can be signed: 

- between one (or several) intermediate organization (I) and a processor (P) : contract A 

- and/or between an intermediate organization (I) and farmers (F) : contract B 

- and/or between a processor (P) and farmers (F): contract C. 

The intermediary organization is most often an organization in charge of storing and trading the 

crops harvested by the farmers; but sometimes only trading operations occur. The supply of a 

processor can be provided by one or several intermediary organizations (in that case a bilateral 

contract exists with each intermediary organization). In addition to the bilateral production 

contracts, collective arrangements (involving all the system builders, only part of them or even 

outside organizations ) can contribute to the governance of those contracts.  
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Figure 3. Production Contracts Governance scheme 

 

 

According to the contractual governance chosen (bilateral or collective), the human network 

resources building could be more or less important, and so accelerate more or less the learning 

curve of the stakeholders, particularly as regards the technical knowledge on the good under 

contract, that is the key-knowledge to develop for the system building of alternatives.  

Those three main propositions call for empirical analysis in order to understand how those 

mechanisms operate and how PCG impact the development of resources. 
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Section 3. Method: Case studies comparative analysis of grain-legume value 

chains in Europe 

TIS on grain-legume crops, in the European agrifood sector, represent a relevant case study to 

highlight Production Contract Governance (PCG) system building mode. We selected this 

empirical field for several reasons. First, the TIS on grain-legumes is caracterized by deficit in (i) 

market formation (ii) knowledge production and (iii) legibility issues. This deficit results from a 

lock-in situation analyzed in previous works: during the previous decades, agrofood system 

essentially developed around some major crops, creating a lock-in situation particularly difficult to 

reverse for developing alternative crops supporting a greater diversification of agricultural systems 

(see Magrini et al., 2016, 2019 for insights on lock-in mechanisms in agrofood system). Second, 

the TIS on garin-legumes can be considered as an ecological innovation which is not only radical 

regarding new production practices, but also relies on more complexity involving different 

knowledge between upstream and downstream stakeholders for developing coupled innovations 

(Meynard et al., 2017). Hence, the challenge to favor system building on alternative crops, is to 

commit the stakeholders to investing on them through all the value chain. The last reason is that 

we could draw on previous study on production contracts in grain-legume value chains, which help 

us to understand what were the contracting issues in a context of innovation and changes, and how 

technical knowledge development was considered as a main issue by stakeholders from those value 

chains (Cholez et al., 2019; 2020).  

We choose to use a case study approach because it fits very well with the nature of the research 

question that is quite new and with the study of a contemporary phenomenon in the making 

(Eisenhardt, 1989; Yin, 1994). Also, a pragmatic reason is that no dataset exists to analyze the 

organizational dimension of those value chains: data on production contracts remain private and 

must be collected by researchers (Sykuta and James, 2004).   

Cases selection was made in order that we can make comparisons across the cases. By a case, we 

consider here, one grain-legume value-chain represented by the succession of transactions from the 

crop production by a farmer (i.e. a farm) until the transformation of the crop by an industry (i.e. a 

processor) and in which production contracts were used following the various schemes presented 

in Section 2. Notably, those operations could also require the action of an intermediary organization 

(for storage and/or trade operations) or not. In that way, the delineation of each case study was 

based, first, on the identification of a processor, and then, on the identification of its suppliers: 

among them, only one intermediary organization supplying the processor was taken into account 

in each case study; and only one farmer supplying this intermediary organization was considered 

as a representative of the farmers supplying the intermediate organization. With the support of 

professional organizations involved in an European research project (H2020 LEGVALUE), we 

selected 6 grain-legume value chains across four European countries: France, Latvia, Portugal, 

United Kingdom. The grain-legume crop considered could be one of the following crops: soya, 

pea, fababean, and chickpea. The mode of production could be organic or conventional, and could 

concern food or feed outlets. Table 1 presents the case studies. The very low share in agricultural 

land area of the legume crop assesses for the minor status of it. 
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Table 1: Case studies description (*Data calculated from Eurostat data) 

  

We collected the data by combining a semi-qualitative survey we addressed to each of the 3 main 

stakeholders structuring the value chain under study (a farmer-F; an intermediary organization-I; a 

processor-P) and additional sources of information. 

The survey was implemented on-line and filled by the respondent with our assistance by phone or 

skype. This assistance helped us to check the good understanding of the questions and to collect 

additional information. The survey was based on 72 open or closed questions distributed across 

different sections about: general information on the respondents, the tangible resources deployed 

like investment in equipment and facilities, the human resources (knowledge), the production 

contractual governance (PCG), and one synthesis section. The questions were formulated in 

English and based on common terms (avoiding theoretical terms) in order to be easily 

understandable by the respondents. The grid-survey is available on open repository and the 

information collected allows us to inform the propositions established in Section 2, through various 

variables we linked to the analytical concepts (presented in Section 2) synthetized in Table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case study name Chickpea VC in France Chickpea VC in Portugal Fababean VC in France Pea VC in Latvia Pea VC  in France Soya VC in France

Case study acronym CFr CP FFr PL PFr SFr

Country France Portugal France Latvia France France

Grain-legume crop chickpea chickpea fababean pea pea soya

% of the grain-legume crop in the arable land of the country in 2007* n.a.(confidential area) 0,2 0,3 1 0,9 0,2

% of the grain-legume crop in the arable land of the country in 2017* 0,1 0,1 0,4 12 1,1 0,8

Outlet food food feed food food feed

Agricultural mode of production conventional conventional conventional organic conventional conventional

Label no no no organic no no
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Table 2: Analytical concepts and variables addressed in the survey  

Analytical 

Concepts 

Concept delineation within the case 

studies 

A case study is a grain-legume value chain. 

Variables concerning the crop in the VC under 

study; addressed by each organization  

farm-F, intermediary organization-I, processor-P 

Human 

Resources 

constellation 

The human resources constellation is 

defined by: 

-the initial knowledge availability on the 

crop and the transformation of knowledge 

base over time 

-the distribution of knowledge on the crop 

across the stakeholders of the VC and the 

transformation of knowledge base over time 

 

-Perception of the level of technical knowledge 

on the crop (i.e. all the knowledge required for 

producing, storing, transporting, and transforming 

the crop) for each organization at the launching of 

the value chain and nowadays * 

-Gap/difference in the level of technical 

knowledge perception across the stakeholders 

Human 

resources 

deployment 

The human resources deployment relates to 

all the investment made for developing the 

technical knowledge on the crop  

- R&D activities 

- Patents 

- New workforce allocation /reallocation 

- Technical advice through various devices 

- Training 

- Data collection on the production processes 

along the value-chain 

Network 

Human 

Resources 

Human resources above mentioned are 

organizational (exclusive to the 

organization) or network resources (club-

resources) according to the type of access 

i.e. excludability or not for the stakeholders 

(farm, intermediary organization, processor). 

- Type of access to R&D outputs 

- Type of access to technical advice or training 

- Type of access to data collected on the 

production processes along the value-chain 

Specificity of 

human 

resources 

The specificity of human resources relates to 

the inability to reuse them for other purposes 

(other use or other client) without additional 

costs 

-Specificity** of R&D outputs 

-Specificity** of technical advice outputs 

Structural 

resources 

Structural resources are the rules by which 

firms operate or interact. Among them, we 

distinguish the ones provided by the bilateral 

production contracts between the 

stakeholders and/or the one provided by 

other collective interactions linked to those 

contracts. 

- Interactions between the stakeholders of the 

value-chain: reasons (linked to the PCG or for 

other purposes), frequency, and type (bilateral or 

collective) 

- Contractual rules or clauses 

*the level of technical knowledge was asked for ten items (varieties choice, soil tillage, seedling, harvest, crop rotation, 

ecosystem services, collect, storage, technological processing) according to a Likert scale from 1 to 4 : 1 no knowledge 

at all, 2 some knowledge but not reliable for the VC, 3: reliable knowledge to be strengthened, 4 reliable knowledge 

very well adapted. An average score was calculated for the nine first items relative to crop production and technological 

processing item is considered separately, and n.a. means not available: the respondent did not know how to answer. 

** the specificity of R&D outputs or technical advices outputs is qualified with declarative statements, according to a 

scale on additional cost forecasting: the output can be reused for other purposes without any costs; with few costs for 

adaptation; with important costs for adaptation; the output cannot be reused at all.  

Additional sources of information for triangulation included: preliminary interviews with one 

agricultural professional organization that is engaged in the H2020 LEGVALUE project (n=6) and 

follow the value-chain under study; post interviews with these same professional organizations to 
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get additional information in case of inconsistency in the data collected by the survey (n=2); firm 

reports; press release; publicly available documents; and participatory workshops conducted during 

the LEGVALUE project (2017-2021). 

The survey responses were organized in an excel data set. Data analysis allowed us to identify 

regularities among the different cases concerning the different modes of contracting in the value-

chains and their impact on organizational and network human resources.  

Section 4. Results and Discussion 

Main findings show that production contracts governance (PCG) is deliberately chosen by 

stakeholders according to initial resources availability and distribution in the TIS; and that PCG 

functions as a system-building mode, particularly as regards structural resources defining collective 

rules and enhancing interactions for shared expectations and joint-knowledge development. 

4.1. The knowledge deficit perception in the TIS  

The system builders/organizations (farmers-F, intermediary organizations-I and processors-P) 

identified systemic problems in the grain-legume sector when they launched their value-chains. 

One main problem was the knowledge deficit in the grain-legume TIS. Their perception of the 

initial knowledge availability on the crop and of its evolution over time, presented in Table 3, 

shows most often a progress of the knowledge base on the crop with the development of their 

respective value chain. 

Table 3: Level of Technical Knowledge (TKN) perception for each organization in the six case 

studies 

 

Lecture: The level of technical knowledge was asked for ten items considered as crucial in agricultural sector 

(varieties choice, soil tillage, seedling, harvest, crop rotation, ecosystem services, collect, storage, technological 

processing) according to a Likert scale from 1 to 4 : 1 no knowledge at all; 2 some knowledge but not reliable for the 

value chain; 3: reliable knowledge to be strengthened; 4 reliable knowledge very well adapted. An average score was 

calculated for the eight first items relative to crop production, one for the collect and storage items and another one for 

technological processing item considered separately. n.a means not available: the respondent did not know how to 

answer (ie. no clear opinion). The perception of the knowledge availability on the items was addressed for each one 

organization (F-Farmer; I-Intermediate Organization; P-Processor) at the launching step of the value chain (“Initial” 

lines) and today (ie. in 2020 when addressing them the survey). Then the score difference was calculated for each ones 

(“Learning” lines) 

 

Case study acronym

Organization acronym CFr_F CFr_I CFr_P CP_F CP_I CP_P FFr_F FFr_I FFr_P PL_F PL_P PFr-F PFr_IO PFr_P SFr_F SFr_IO SFr_P

Initial

TKN CROP PRODUCTION 2,1 2,7 1,1 2,9 3,0 1,0 2,1 2,9 1,4 4,0 2,3 n.a. 1,9 1,3 2,3 2,6 2,6

TKN COLLECT STORAGE 3,0 2,0 2,0 4,0 2,5 1,0 4,0 3,0 1,0 n.a. 3,5 n.a. 2,0 2,0 2,0 3,0 3,0

TKN TECHNOLOGICAL PROCESSING1,0 2,0 3,0 n.a. 4,0 4,0 1,0 2,0 2,0 n.a. 2,0 n.a. 1,0 2,0 2,0 1,0 1,0

Today

TKN CROP PRODUCTION 3,7 3,0 1,4 4,0 4,0 1,0 3,7 3,0 3,4 4,0 3,6 n.a. 2,7 2,6 4,0 4,0 4,0

TKN COLLECT STORAGE 4,0 4,0 2,5 4,0 4,0 1,0 4,0 3,0 3,0 n.a. 4,0 n.a. 3,5 3,0 3,0 4,0 4,0

TKN TECHNOLOGICAL PROCESSING2,0 3,0 4,0 n.a. n.a. n.a. 1,0 3,0 4,0 n.a. 4,0 n.a. 3,0 4,0 3,0 4,0 4,0

Learning

TKN CROP PRODUCTION 1,6 0,3 0,3 1,1 1,0 0,0 1,6 0,1 2,0 0,0 1,3 n.a. 0,9 1,3 1,7 1,4 1,4

TKN COLLECT STORAGE 1,0 2,0 0,5 0,0 1,5 0,0 0,0 0,0 2,0 n.a. 0,5 n.a. 1,5 1,0 1,0 1,0 1,0

TKN TECHNOLOGICAL PROCESSING1,0 1,0 1,0 n.a. n.a. n.a. 0,0 1,0 2,0 n.a. 2,0 n.a. 2,0 2,0 1,0 3,0 3,0

SFrCFr CP FFr PL PFr
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At the launching step of the value chain (VC), for all the system builders (SB) (F-Farmer; I-

Intermediate Organization; P-Processor) their perception of knowledge level on crop production 

was less than 3, meaning they had either no knowledge at all when they started or some knowledge 

but not reliable for the outlet of the VC or the production region. No major differences appear 

across the different species (soya, chickpea, fababean or pea) concerning this TIS deficit in 

knowledge. Two exceptions are: (i) the farmer in the pea value-chain in Latvia, that declared to 

have already reliable knowledge which is consistent because this VC started in 2018 and the farmer 

has some previous experience; (ii) the intermediary organization in the chickpea value chain in 

Portugal who declared to have also strong previous experience. Those results are consistent with 

previous study showing grain-legume TIS suffer from technological lock-in (Magrini et al., 2016). 

Note that those results could be also commented as regards the distribution of knowledge. For 

instance, in the two chickpea value chains in France and Portugal, the knowledge appears to be 

more distributed than in the other value-chains with a stronger score difference between the 

intermediary organization and the processors, compared to the other value-chains. 

To sum up, the initial resources constellation at the launching of the grain-legume value-chain was 

characterized by a need for coordinating distributed resources between farmers, intermediary 

organizations and processors, but most of all by the need to create new resources to reduce the 

initial deficit. The calculated learning scores (difference between today level of perception -year 

2020- and the initial one) are mostly positive. Learning by doing over time can explain a part of 

this learning, but the learning also resulted from deliberately implemented activities toward deficit 

reduction by the system builders in the value-chain. In particular, next results show how the 

production contract governance implemented by the system builders in the value-chains, helped 

structural resources and human resources deployment at the organizational and network levels, 

contributing to initial knowledge deficit reduction. 

4.2. Structural resources deployment through the production contract 

governance  

Table 4 presents the production contract governance chosen by the SBs. The chickpea VC in 

France, the chickpea value-chain in Portugal, the fababean value-chain in France and the pea value-

chain in France rely on what is called “a chain of production contracts”: a production contract A 

between the processor and the intermediary organization, and a production contract B between the 

intermediary organization and the farmer. In the pea VC in Latvia, no intermediary organization 

exists, so the processor directly contracts with farmers. In the case of the soya value-chain, the 

intermediary organization contracts with farmers, and has a part of the capital owned by the 

processor. Therefore, no formal production contract exists between the processor and the 

intermediary organization, but agreement on production planning and sale is made before the 

sowing of the crop. In addition to that, the SBs studied could participate in other collective 

arrangements, as is the case for three of this value-chain: chickpea value-chain in Portugal, 

fababean and soya value-chains in France. This point is of importance because it questions the 

diffusion of the resources built, but also the way those network contribute to develop resources that 

could be used by the value chain under study.  
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Table 4: Production contracts governance types 

 

*In the fababean VC, the processor also make direct contract with farmers for 10% of its supply 

All those Production Contract Governance types resulted in structural resources deployment as 

summarized in Table 5.  

Table 5: Structural resources portfolio linked to the PCGs 

 

*for the soya case in France, we observed no contract A but quasi-integration between the intermediary organization 

and the processor, and several interactions are done between them to define agreements on crop production and 

transaction 

First, the PCG allows for defining common agreed rules of behavior between the stakeholders 

through the various meetings required to achieve such agreement. All the contracts A, B, C are 

one-year contract and signed before the sowing of the grain-legume crop.  They define clauses on 

price formation, clauses on production practices (very often restriction on varieties choice and 

sometimes constraints on pest management, etc.), and clauses on the quantity and quality of the 

final product that will be bought, etc. Those rules reflect common expectations regarding 

production and exchange conditions on the grain-legumes. Common expectations require various 

talks, whose frequency depends on each value chain. Indeed the PCG enhances the number of 

interactions between the stakeholders (compared to simple market relation) in order to negotiate 

the contract, to monitor the production process and adapt the formal contract if non-anticipated 

events occur (Table 5). Therefore, the PCG implements a combination of commonly agreed rules 

in the formal contract and routinized interactions to manage and adapt the rules over time if 

necessary. So, our results confirm the Proposition 1 that The production contracts governance 

(PCG), through the interactions and the commonly agreed rules implemented, generates network 

structural resources between the stakeholders. But, there is no uniformity in the way to organize 

this governance: for instance, collective talks are not systematically used and do not appear 

correlated to the spatial proximity of the actors.  

Afterwards, we present another type of resources implemented by the system builders, which are 

key to reduce the TIS knowledge deficit: the human resources.  

 

 

Case study name Chickpea VC in France Chickpea VC in Portugal Fababean VC in France Pea VC in Latvia Pea VC in France Soya VC in France

Case study acronym CFr CP FFr PL PFr SFr

Contractual scheme A, B A,B A,B,C* C A, B B

Launching of the contractual scheme by the I 2008 2015 2014 2018 2007 2016

% of the crop supply under contract for the I 95 70 80 not concerned 50 95

% of the crop supply under contract for the P 40 100 40 100
private 

information
not concerned

Other Collective Arrangements no

The intermediary organization is 

member of  CERSUL (Agrupamento  

de produtores de cereais do sul,  

S.A. ) being a group of several 

intermediary organizations

The intermediary organization 

and the processor  are members 

of  GTO ( Graines Tradition 

Ouest) being an association 

gathering several intermediary 

organizations, the processor, 

and a seed producer

no no

The intermediary organization is 

member of the SICA Exstrusel, being a 

society gathering several intermediary 

organizations and  feed manufacturers

Case study name Chickpea VC in France Chickpea VC in Portugal Fababean VC in France Pea  VC in Latvia Pea VC in France Soya VC in France

Case study acronym CFr CP FFr PL PFr SFr

Type of interactions for contract A 3 bilateral talks at least 5 bilateral and collective talks* 4 both bilateral and  collective talks not concerned  3  to 4 bilateral talks at least 4 bilateral talks*

Type of interactions for contract t B 1 bilateral talk 4 to 7 bilateral and collective talks 1 bilateral talk not concerned 1 to 2 bilateral talks 1 bilateral talk

Types of interactions for  contract C not concerned not concerned both bilateral and  collective talks bilateral talks not concerned not concerned

Interactions between I and P for other crops no no yes for linseed yes for potatoes yes for wheat, maize yes for rapeseed
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4.3 Human resources portfolios and their deployment through PCG  

For each case, Table 6 presents human resources portfolios.  The human resources,  used or created 

by the system builders to develop their grain-legume value-chains, refer to R&D activities, data 

collection during the production, technical advice. We observed a differentiation of human 

resources across the cases. Indeed, some resources are mainly organizational, that is to say created 

within the organization and kept in house; whereas some resources are more network resources. 

Network resources include (i) R&D outputs when common/coupled R&D projects exist across the 

value chain (ii) mandatory data collection shared  between the stakeholders of the VC (those 

resources are underlined in Table 6),  and (iii) all the technical advice resources that are not 

accessible to everyone in the TIS but only to the stakeholders of the production network that are 

under contract (those resources are underlined in Table 6).   
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Table 6: Human resources portfolio in the VC 
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First, research & development activities are implemented in all the VC, except in the chickpea VC 

in Portugal. In all the VC, it concerns both the crop production dimensions like variety selection, 

pest management seedling and the crop technological processing like trituration process or process 

adaptation to increase protein value of a product. For four value-chains, we observed coupled R&D 

projects between the three system builders (farmer, intermediary organization and processor) and 

we thus consider the outputs of those projects as network resources. But the results do not reveal 

regularities concerning the genericity of the knowledge developed: when some knowledge is 

reliable only for the VC outlets and the production regions concerned, others declared the 

knowledge is also reliable for other VC but still concerning the same crop. This point is of 

importance as, in this last case, the knowledge developed is a starting point for larger system 

building concerning the development of a minor crop (notably to reach a status of major crop in 

the future). 

The results showed that most often the output of R&D is not specific for the farmer, that is to say 

the farmer could reuse it without new costs for other clients. However, for the intermediary 

organizations and the processor, the outputs of R&D would be reusable but with few or important 

costs for adaptation. This reveals that these R&D investments are not highly specific to the 

stakeholders of the VC but still are moderately specific. Thus, in this context, even if the hold-up 

risk linked with opportunism is moderate, the proposition 2 is confirmed. And this last observation 

could explain that contracts are rather short term (one year) even though collective arrangements 

that came in addition to the formal contract can be longer.  

This could explain also why in less intensive technological sectors production contracts are a 

sufficient way to develop links between stakeholders to sustain investment without using direct 

R&D contracts more frequently observed in high-intensive sectors.  

Second, data collection during the production process can be made either voluntary or mandatory 

if the contract rules say so. Our results show that data collection is mandatory in all the cases, but 

only four cases (chickpea in Portugal, fababean in France, pea in Latvia, and pea in France) use 

this data collection as a way to exchange knowledge between the intermediary organization and 

the processor of the VC on the crop production practices. Among those cases, the fababean in 

France is singular because the processor collects up to 6 agronomic items on crop production. In 

the fababean and the chickpea VC, the organizations mentioned the data is managed as a common 

good at the level of the VC. Therefore, it constitutes a network human resource. In the other cases, 

where data is shared it appears that the data remains private, or the respondent does not know about 

the data protection. 

Third, technical advice on the crop is used in all the cases. The technical advice comes on 

newsletters, phone assistance, web platform, bilateral advice, collective events allowing for social 

interactions between peers or stakeholders across the VC. The access to those devices can be 

limited to the stakeholders under contracts (being in that case a network resource) but not 

necessarily. For instance, some collective events can also be open to everyone, in order to diffuse 

the knowledge outside the network and to motivate new stakeholders to come in. 
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4.4. The PCG as a starting point for system building  

To sum up, PCG enables human resources deployment in the VC. Some of them are organizational 

resources while others more network resources. Both of them can allow learning to occur in the 

VC. In addition to the knowledge dynamics, the PCG can also foster relational resources that could 

improve the reputation and visibility of the VC. Table 7 presents the perception of the system 

builders according to the various effects of PCG on both knowledge dynamics (i.e. human 

resources), legibility and visibility of the VC. The disagreement of farmers in the fababean VC and 

regarding the effect of PCG on knowledge questions the way the farmers are represented in this 

PCG; and the disagreement of the processor in the pea Latvia could be assigned to the very recent 

launching of the value-chain. For all the other statements, the system builders agree with the fact 

that PCG in the VC had a positive effect on knowledge dynamics. But according to the statements 

of the system builders, no clear difference arises between the VC that rely on other collective 

agreements for the PCG (chickpea in Portugal, fababean and soya in France) and the VC  shaped 

only by bilateral contracts. 

Table 7: Effect of PCG on knowledge dynamic, legibility, and visibility in the six value chains 

 

* Lecture: The level of agreement to the statement was asked to the responding based on the following Lickert scale: 

4 means strongly agree, 3 means somewhat agree, 2 means somewhat disagree, 1 means strongly disagree, n.a. 

means the respondent does not answer this question. Each SB (Farmer-F, Intermediate organization-I, Processor-P) 

answers those questions. 

4.5. The PCG as a network resources builder to the PCG as a system building 

mode: discussion and new research agenda 

This analysis was a first attempt to capture the effects of the production contractual governance, 

considered as a formal network within a value chain, for starting a system building with the 

development of, first, human resources. If theoretically, thanks to the insights of the TCT and RV 

approaches, micro-mechanisms could explain such effects, empirics were required to assess how 

the stakeholders perceived those effects, according to the way the PCG is organized. The empirical 

demonstration was not easy as no data is directly available to measure those phenomena, and a 

long-time perspective is required to assess them. Notwithstanding, the first results we get suggest 

that this PCG could play an important role in structuring the take-off of a TIS, thus contributing to 

sustainability transition in the  agricultural sector  (Ingram,2015) . Therefore, this research opens a 

new research agenda in order to expand this analysis in a long-term perspective, particularly for 

the most recent value chains analyzed here, and also to enlarge it towards other sectors, particularly 

for low-technology intensive ones for which such production contracts could operate as a way to 

foster R&D dynamics and collective learning curve.  

Moreover, in order to understand how this PCG could favor system building, deeper analysis is 

required to describe how other types of actors are involved in this system fostering knowledge 

development. For instance, extension services (Labarthe and Laurent, 2013) could use the 

Case study name

Case study acronym

Organization acronym CFr_F CFr_I CFr_P CP_F CP_I CP_P FFr_F FFr_I FFr_P PL_F PL_P PFr-F PFr_I PFr_P SFr_F SFr_I SFr_P

Foster investment for technical knowledge development specific to the VC 4 3 4 n.a. 3 3 3 2 4 n.a. 3 n.a. 4 3 4 4 n.a.

Engage the VC stakeholders on a medium term collaboration by increasing common legibility 2 4 4 n.a. 3 3 3 3 4 n.a. 3 n.a. 4 4 4 3 n.a.

Engage the VC stakeholders in a progress curve (i.e. a learning curve) 3 4 4 3 3 4 3 3 4 n.a. 3 n.a. 4 4 4 3 n.a.

Foster knowledge exchange on the grain-legume between the stakeholders of the VC 4 4 4 3 3 3 2 3 4 n.a. 2 n.a. 4 4 4 4 n.a.

Increase the recognition of the VC for political purpose, consumers, etc. 3 3 4 4 3 4 1 3 3 n.a. 2 n.a. 1 4 3 3 n.a.

SFrCFr CP FFr PL PFr

Soya VC in FranceChickpea VC in France Chickpea VC in Portugal Fababean VC in France Pea VC in Latvia Pea  VC in France
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knowledge developed by the value-chain formal network to transfer it to other value chains. The 

survey conducted did not reveal the existence of such intermediaries who could accelerate 

knowledge development, acting as knowledge brokers (Klerkx, and Leeuwis, 2008; 2009; Kivimaa 

et al., 2019). In that way, research should pay more attention to the governance around those 

production contracts as regards its intermediation role in knowledge brokering (Grin et al., 2010).  

Last, results also question the way property rights on the knowledge developed could be defined in 

order to protect the competitive advantage that the system builders had acquired. Indeed, the 

question of knowledge development to foster alternative technologies remains challenging because 

on the one hand, closed delineated network through strategic organizational arrangements (such as 

production contracts) could foster network knowledge resources thanks to specific investment 

protection and repeated interactions, but on the other hand, the knowledge should become a 

resource for other actors in order to enhance  the alternative technology adoption and diffusion in 

the socio-technical regimes (Fuensfschilling et al., 2014). Therefore, long-time perspective of those 

case studies remain necessary to observe how the knowledge base developed within the formal 

network was or not the prerequisite for larger development, or in other words the starting point for 

a system building strategy by one or several of the system builders of the formal network.  If the 

processor is often the most willing to start such a phenomenon, observing the development of the 

formal network of its suppliers could be a way to observe how the system is building over time. 

Section 5. Conclusion  

Understanding strategic system building processes is crucial to define sound policies fostering it 

for developing alternative technologies. System building underlies networks of actors and not all 

types of networks have the same efficiency in developing resources building. Notwithstanding, the 

analysis of those networks remain often unclear. The objective of the paper was to disentangle the 

micro-mechanisms by which a specific kind of formal network -  the production contract 

governance in value-chain - foster human resources deployment at organizational and network 

levels, and thus constitute a network resources building mode which, in fine, could be the starting 

step for a system building mode. 

By building bridges between organizational theories (especially Transactions Costs Economics, 

and the Relational-View of Strategic Management) and literature on Technological Innovation 

System literature, we showed that production contract governance (PCG) in value chains is 

deliberately chosen by stakeholders, according to initial human resources availability and 

distribution in the TIS. PCG foster resource system building particularly as regards structural 

resources defining collective rules and enhancing interactions between stakeholders. Those 

structural resources foster human resources deployment and particularly, shared expectations and 

joint-knowledge about the production process over time. Further research adopting a long-term 

perspective in the analysis of those case studies have to be done to assess how this PCG, used as a 

strategic network resources building mode, could be the starting point for system building 

development, notably according to the way the developed knowledge is spread to other actors than 

the first system builders. The way more and more actors could join the business model developed 

will be an indicator of the TIS development. 
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Hence, this study opens a research agenda to analyze how contracting for goods brings the 

stakeholders into a collective progress curve favoring system building particularly for less intensive 

technological sectors. Our results are particularly interesting for practitioners and policy makers in 

agricultural sector, as EU wants to develop a new strategy to foster the development of legumes, 

observing the previous failure in developing them (so far, Europe granted millions of subsidies to 

increase legume cultivation but their acreage is still only 2%) (Magrini et al., 2016; 2019). By 

supporting this PCG strategic system building mode, policy makers could create a great lever effect 

on agricultural subsidies. The analytical framework built for the agricultural sector could be easily 

adapted to analyze the micro-mechanisms of resources and system building in other sectors, 

particularly for less-technological intensive ones where R&D contracts for knowledge 

development on alternative technologies do not prevail. 
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Abstract 

Vehicle to grid technology is a novel field that emerges at the intersection of 

mobility and electricity. Both sectors are currently changing profoundly: They are 

confronted with sustainability challenges such as climate change and clean air 

and see a strong diffusion of new technologies such as electric vehicles or wind 

and solar. Vehicle to grid technology has the potential to align and complement 

some of these developments. However, the technology is in a very early stage of 

development, actors with different backgrounds seek to gain a foothold and 

markets, value chains and business models are yet to be defined. In this study, we 

explore, which (incumbent) firms are better or worse ‘equipped’ to obtain the 

central role of the aggregator. We find that electric utilities might be able to cover 

a broad range of (potentially) emerging sub-markets, while other players such as 

mobility service providers or car manufacturers might only be able to address very 

specific market segments. 

 

Keywords: V2G, innovation system analysis, transition, organizational variants, 
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1 Introduction  

The transport and the electricity sector are changing profoundly, with climate 

change, and sustainability issues more generally, being a major force behind many 

of the changes. Both transitions come together in the emerging field of electric 

(individual) mobility, where automobile manufacturers compete to develop cheap 

vehicles for long driving ranges, while electric utilities, mobile service providers 

and other organizations seek to build a public charging infrastructure (REF).  

In the years to come, a massive diffusion of battery electric vehicles (BEVs) is 

expected (IRENA, 2019). For actors in the electricity sector, this holds several 

opportunities but also challenges. One of the opportunities is that BEVs open up 

a new market to sell (more) electricity. Another opportunity, which will be in the 

focus of this paper, is that the vehicle batteries in the vehicles can be used as 

temporary electricity storage. A major challenge (for a broad range of actors in both 

sectors) is the roll-out of a public, but also private, charging infrastructure. 

Another challenge is that, due to the ongoing transition towards renewable 

energies in the electricity sector, power supply becomes increasingly variable, 

which means that there is a growing need for the electricity system to become more 

flexible (Sinsel et al., 2020). 

BEVs may develop into an additional burden on the electricity system, when 

charging requires substantial grid expansion and/or remains uncoordinated with 

power supply. However, BEVs may also turn out to provide the additional flexibility 

needed, as they preferably charge when there is much renewable power supply 

available and/or provide additional, typically short-term, power when there are 

shortages. In other words, battery capacities of BEVs in combination with smart 

charging technologies could become viable flexibility solutions and an integral part 

of sector coupling i.e. the convergence and co-evolution of electricity and mobility 

sectors (IRENA 2019).  

The development of smart charging and the use of BEV battery capacities for grid 

and other flexibility services has been propagated for a while now and is currently 

discussed under the concept of vehicle to grid (V2G). However, major advancement 

in the field have been made only recently, as i) car manufacturers such as Nissan 

started to provide V2G-enabled, bidirectional BEVs and ii) an immense testing and 

service development in R&D and pilot projects started in many countries around 

the world (Everoze and EV Consult 2018).  

In these projects, car manufacturers, utilities, ICT companies and fleet owners are 

working closely together to develop and test different technical components as well 

as different tasks such as forecasting, trading and flexibility services. Of key 

importance for the latter are the ‘aggregators’, i.e. organizations which control and 

aggregate a large set of BEVs to generate a variety of flexibility services. What 
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makes the emergence of these new organizations and tasks challenging, is that 

both the supply side, i.e. use patterns of BEVs and charging situations (e.g. 

residential, public or workplace charging) as well as the market side, i.e. demand 

for different kinds of system flexibility markets are still very much unclear due to 

the early stage of development. Moreover, regulations are ‘in the making’ as well 

thereby adding to the uncertainty of the novel field. 

While key tasks in V2G are already emerging in pilot projects, standardization of 

roles and market transactions towards fully developed value chains are still in flux. 

In addition to that, it is rather unclear which charging situations are compatible 

with which kind of service or market and what viable development options are. 

This creates various challenges for both strategy and policy making and may even 

hamper the development of the new field.  

To provide some guidance, we identify and discuss technological and organiza-

tional variants of V2G technology in this paper. We make use of a concept for 

‘prospective innovation system analysis’ developed for innovations in early stages 

of development (Markard and Stadelman, 2009). We analyze which actors might 

be able to i) aggregate BEVs in different charging situations, and ii) to coordinate 

tasks in the emerging value chain around flexibility services. Our analysis is based 

on technical reports and several sets of interviews with key actors in the field.  

With this, the paper contributes to the broader topic of strategy- and policy making 

within the energy- and mobility-transition. It is structured as follows. Section 2 

introduces the conceptual background and section 3 describes the methods. 

Sections 4 and 5 present the findings. Section 4 covers basic and context analysis, 

and section 5 covers the variation analysis, including technological and 

organizational variations. The final section 6 contains a brief discussion and 

conclusion.  

2 Theoretical background  

The emergence of electric vehicles and the rapid diffusion of renewable energies 

(e.g. solar and wind) can be conceptualized as processes that are part of larger 

socio-technical transitions in transport and electricity. A socio-technical transition 

is a long-term process (e.g. 50 years or more) through which a focal sector such as 

transport transforms fundamentally in multiple dimensions, including 

technologies, products and services, business models, institutional and 

organizational structures, regulations, user practices etc. (Geels, 2002; Geels, 

2005). In the case of electric vehicles and V2G technology, there is a strong 

sustainability component as the transition is driven by the goal to reduce 

greenhouse gas emissions and to provide cleaner air in cities. This is why we 
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analyze it through the lens of the ‘sustainability transitions’ literature (Markard et 

al., 2012; Smith et al., 2010).  

In some places, the ongoing transition in electricity has entered a new phase of 

development with an accelerated diffusion of variable renewable energies 

(Markard, 2018). This new phase comes with new challenges that include the 

interaction of multiple technologies and major sectoral reconfiguration (ibid). V2G 

technology is an interesting example in this regard as it speaks to both of these 

challenges. It builds on, and connects, multiple technologies, including vehicle 

technology (e.g. whether the EV is equipped to handle two-way energy flows), 

charging technology, battery technology, grid technology and – indirectly – also 

variable renewables in the grid (IRENA, 2019).  

Moreover, V2G technology is about major reconfiguration as it creates new 

couplings (multi-sector interaction) between the electricity and the transport sector 

(Dijk et al., 2016). The ICT sector plays a role as well when it comes to data 

management and processing. As a consequence, we can expect that actors from 

different sectors with different interests and competences compete and collaborate 

as they seek new business opportunities in the emerging field. Another 

particularity of V2G technology is that there is a strong link to the user dimension 

of transitions, including e.g. how and where EVs are used and by whom (Meelen 

et al., 2019; Schot et al., 2016). To summarize, V2G is characterized by a complex 

interplay of multiple technologies and use cases.  

 

Figure 1: V2G as an emerging field at the intersection of different sectors 

To capture this complexity, we analyze V2G from a technological innovation system 

(TIS) perspective (Bergek et al., 2008; Bergek et al., 2015). V2G can be conceptua-

lized as a TIS in an which emerges at the intersection of different sectors, including 

automotive transport, electricity and ICT, see Figure 1. The TIS approach high-

lights that technology development is a process, in which actor strategies, 
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institutional structures and technological configurations ‘co-evolve’, i.e. they 

mutually shape each other. None of the core TIS elements (technology, actors, 

institutions) has explanatory primacy over another. In early stages of development 

(like in the case for V2G), uncertainty is high and key technology characteristics 

are ill-defined or contested. Originating from different sectoral backgrounds with 

different experiences, competences and cognitive frames, actors struggle with each 

other as they seek to establish specific visions, standards, roles, business models, 

or value propositions (Geels and Verhees, 2011; Konrad et al., 2012). 

In the case of V2G, the creation of new markets, services and business models 

around the aggration of BEVs is central. From other innovations, we know that 

market structures and value chains neither pre-exist, nor do they simply emerge 

(Karnøe and Garud, 2012; Musiolik et al., 2018). Instead, they are co-created by 

the actors involved (Planko et al., 2016). This co-creation includes processes within 

and between organizations (e.g. firms, business associations, consultants) but also 

involves regulation and policy making.  

In our paper, we explore which groups of actors might be particularly well 

positioned to take on a leading role in creating V2G markets. We apply an earlier 

approach, called variation analysis, which seeks to identify ‘coherent’ development 

options in emerging technological fields, including technological as well as 

organizational dimensions (Markard et al., 2009). It is especially the latter 

dimension, which makes the connection to different kinds of actors (potentially 

with different backgrounds and from different sectors).  

The approach includes three main analytical steps: a basic analysis that 

introduces key technology elements and key actors, a context analysis that directs 

attention to a broader range of elements beyond the focal TIS (including other 

technologies, sectoral particularities etc.) and the abovementioned variation 

analysis (ibid.).  

3 Methods  

This paper is based on a qualitative study, which comprised two parts: a 6 months 

exploratory pre-study to obtain a solid understanding of the field (technology 

characteristics, state of development, key actor groups, main challenges), and a 

subsequent, partly overlapping main study over 9 months, which concentrated on 

aggregation, and the role of aggregators, in V2G technology. Empirical data 

collection started in July 2018 and was concluded in July 2019. 

Due to the early stage of technology development, the analysis concentrated on 

innovation activities in pilot projects. Our technological focus was on battery 

electric cars and our regional focus was on Western Europe. Most projects were 

funded by national funding agency and the European Union. 
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Our two main data sources include technical reports and academic literature and 

semi-structured expert interviews. Interviews lasted from 30 minutes to 2 hrs and 

most of them were conducted in person. All interviews were transcribed and 

analyzed qualitatively. 

Key topics of inquiry included i) technology used, ii) targeted charging situations 

and grid connection, iii) services created through a portfolio of BEVs, and iv) 

perceived barriers, v) activities for establishing a V2G value chain and vi) the 

creation of supportive regulations. See Table 1 for further details. 

Table 1: Overview of empirical work 

Description of research issue  Type of expert and number of 

interviews  

Comments 

Pre-study (07-12/2018) 

Technology maturity, technology 

suppliers, ongoing projects, 

players in the field, 

standardization, barriers for 

development  

BEV manufacturer (1) 

Charging station operator (1), 

Aggregator (1),  

Transmission grid operator (1), 

Manager of V2G innovation 

program (1), Consultants and 

scientists (2) 

7 Interviews 

in the main project, 8 

interviews from another 

project as a 

complementary source of 

information 

Main study (12/2018-07/2019): Focus on aggregation / aggregators 

History/background of firms, 

current revenues, role in pilot 

projects, V2G competences , 

understanding of flexibility and 

strategies to deploy flexibility, 

management of charging, 

strategy for roll out, future role 

and vision, drivers and barriers, 

revenues  

Mobility House (2), Enervalis (1), 

Jedlix (2), Nuvve (1), Virta (1) 

7 interviews 

4 Basic and context analysis  

4.1 Basic analysis  

4.1.1 Concepts and technologies  

BEVs can be charged at home using existing sockets or they can be charged with 

the help of controllable charging stations. Charging stations can modulate the 

power output and thus react to signals of external management systems (so called 

smart charging or V1G). Key for the vehicle to grid concept is, however, 

bidirectional charging, i.e. using a system for a controllable, bidirectional electrical 

energy flow between a BEV and the electricity grid. That means that there is an 
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extension of the usability compared to V1G by being able to also let energy flow in 

the opposite direction, from battery to grid (IRENA 2019).  

Such a system is depicted in Figure 2. It consists of a V2G-enabled BEV and its 

available storage capacity, a V2G-enabled charging station1, as well as a control 

and communication infrastructure consisting of hardware and software elements 

including protocols to modulate the charging process from remote.   

 

 

 

 

 

 

 

Further external systems, such as an energy management system of a house, 

control stations of a grid provider or energy trading platforms, are missing in Figure 

2. However, they are important as they provide signals for controlling the charging 

or discharging process. Communication protocols between the BEV and the 

charging stations as well as between the charging stations and the external 

systems enable the processing of data (e.g. status of the charging process, user 

identification, billing of charging) thus that BEVs can communicate with various 

(management) systems such as houses (V2H), office buildings (V2B), or microgrids 

(V2M). As a result, there are different potential services a BEV could provide for 

different markets, which is reflected in the notion of vehicle-to-everything (V2X)  

4.1.2 Markets and services for BEV flexibilities 

Markets for flexibility and energy-related services are already active or in the status 

of pre-market development.  

The most mature markets are the wholesale and TSO-market. At wholesale 

markets, such as the European Energy Exchange (EEX), energy is traded as a 

commodity. In these spot markets, energy suppliers and other actors such as 

balance groups (e.g. utilities or big industrial firms) interact to optimize their 

portfolios, thus allowing different business models including price arbitrage and 

electricity trading. Especially balance groups have interest in acquiring flexibility 

                                           

1  DC charging deploys a grid interactive inverter within the charging stations. This 

external inverter allows faster charging (above 11 KW) and a better adjustment of grid 

requirements in terms of electricity quality. 

Figure 2: A system for bidirectionl charging (source www.forbes.com) 
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in order to reduce imbalance charges within their portfolio (so called self-

balancing).  

TSO- or ancillary service (A/S) markets have already been established in different 

countries. These markets have been established to reduce costs in the operation 

and development of the transmission grid. Key actors and also the client for 

ancillary services are the TSOs. For a stable system frequency of 50 Hz, the TSO 

needs to match generation and load on a constant basis. If the power plants from 

the production side fail to keep the electric frequency of 50 Hz, ancillary services 

are called to action by the TSO. Such services are in fact withheld power capacities 

from utilities or other actors, which are activated upon request and restore grid 

balance. In most countries, ancillary services are roughly separated into primary, 

secondary and tertiary regulation (PRL, SRL and TRL) which have different 

technology requirements, market volumes and -prices. Additionally, also other 

ancillary services such as congestion management, voltage management or 

emergency power would be possible in TSO-markets  

DSO-markets are not yet established. There are different pilot projects in which 

flexibility services are deployed as an alternative to conventional grid enforcement. 

Local flexibility technologies have the potential to be deployed for the management 

of grid congestions and capacity. Due to the diffusion of BEV and decentral VRE, 

grid congestion problems at the low voltage grid are expected. Therefore, the DSO-

market might have the biggest potentials for flexibility technologies in terms of 

market volume.  

Prosumer or behind-the-meter markets are already commercial in many countries. 

Households with decentral energy production facilities can deploy BEV or other 

storage technologies to increase their autarchy and the rate of renewable energy 

self-consumption. In many countries an ecosystem of different service providers 

and product suppliers emerged to support prosumers.  

BEV could be deployed for different services in the aforementioned markets, 

depending on the maturity of the market and the established communication 

systems as well on the location of the charging point. In general, locally generated 

and used flexibility can be differentiated from system flexibility. The latter can be 

produced anywhere to organize services for the TSO or wholesale market, while 

the former is locally produced in order to create services at DSO- and prosumer 

markets. As a result, services form BEV could reach from storage of self-generated 

solar energy over price arbitrage to ancillary services.  

The technologies deployed and the external management system which provides 

the control signal for the charging process are other important determinants of 

service creation. Smart charging technologies (V1G), for instance, can be deployed 



 9 

to prevent peak loads and grid congestions2 due to postponing the charging or 

modulating the power level.  

Table 2: BEV services and their markets (own depiction) 

Bidirectional charging technologies extend the abilities of BEV as they could also 

be used as flexible energy generators feeding electricity back into grids, houses or 

micro-grids, resulting in services such as voltage control3, grid capacity 

                                           

2  Congestion management, i.e. avoiding the thermal overload of grid components by using 

load flexibility. 

3  Voltage control: using load flexibility by increasing the load or decreasing generation is 

an option to avoid exceeding the voltage limits. 

 

 BEV integration 

concept 

Main abilities   Potential services / markets  

1 V1H 

(unidirectional) 

BEV as controllable load, 

charging power and -time is 

modulated by a signal of an 

internal (house) or external 

(prize of energy) management 

system 

Charging at low prices  

Load-shaping reducing grid costs 

Increasing renewable energy self-

consumption 

(Prosumer market) 

2 V2H 

(Bidirectional) 

BEV as controllable load and 

as flexible generator reacting 

to a signal of an internal 

(house) or external (prize of 

energy) management system 

C.f. services at point1 

BEV as buffer battery to increase 

renewable energy self-consumption 

Price arbitrage  

(Prosumer market) 

3 V1G 

(unidirectional) 

BEV as controllable load, 

charging power and time is 

modulated by a signal of an 

external grid management 

system 

Frequency control (Negative 

primary, secondary or tertiary 

reserve) 

Other TSO/DSO services such as 

local congestion management 

(DSO and TSO market) 

4 V2G 

(Bidirectional) 

BEV as controllable load and 

as flexible generator reacting 

to a signal of an external grid 

management system 

C.f. services at point3 

Ancillary services including 

frequency- and voltage control 

Prize arbitrage 

(DSO and TSO market, Wholesale 

market) 
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management4 or generation optimization.5 Table 2 summarize the aforementioned 

discussion depicting main BEV integration concepts, their technical abilities, and 

potential services at different markets. 

4.1.3 Actors and emerging networks  

We distinguish several groups of actors in the field (Table 4). Many of them are 

established types of actors such as automobile firms, electric utilities, grid 

operators or mobility service providers. But there are also new actor groups such 

as charging station operators or aggregators. These are highlighted in the table. 

Note that in each actor group there can be incumbent firms, i.e. those that have 

done the corresponding tasks already in the past, adjacent firms, i.e. established 

firms from other fields that are now moving into the new technology, as well as 

newcomers, i.e. newly founded firms for this specific purpose.  

As the V2G field is in its nascent stage, ties and actor networks are still emerging. 

A particular challenge is that actors come together from different industries 

(automotive, electricity, ICT) with different backgrounds, business models and 

expectations. However, they are currently starting to collaborate (and compete) and 

explore the potentials of the new technology in joint R&D activities, pilot projects, 

and standardization initiatives. Of key importance are pilot projects.  These pilot 

projects are mostly financed by the EU or national funding agencies. Especially in 

the UK, the Netherlands and in Denmark, several V2G projects are currently being 

realized and also first technology-specific funding programs and regulations 

emerged. However, most of the activities still focus on solving technical and 

economic issues while the broader regulative and political issues of a V2G market 

are not adequately taken into consideration (Everoze and EVConsult 2018). 

In these projects ICT companies, existing aggregators, utilities and fleet owners are 

working closely together to develop and test different system components, practice 

different tasks such as forecasting, billing and bidding, thereby developing 

different services and business models. Some of the services are tested together 

with DSOs and TSOs, others with fleet operators for instance. Prosumer, flexibility, 

and wholesale market structures are of key importance here. They are available in 

different maturity levels or newly designed and established by the actors involved. 

                                           

4  Grid capacity management aims to use load flexibility primarily to optimize operational 

performance and asset dispatch by reducing peak loads 

5  Generation optimization refers to optimizing the behavior of central production units as 

they prepare for their next hourly planned production volume. 
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4.2 Context analysis  

V2G will be a key technology to generate synergies between BEVs and variable 

renewable power generation. However, the progress and development paths of the 

field also depend on the developments in the broader context. Context factors 

include aspects such as climate or energy policy, oil price changes or technological 

breakthroughs, but also developments in related sectors such as mobility, energy 

and ICT. 

In the following, we list a series of potential developments and explain how they 

might affect the development of the field. Figure 3 provides an overview. 

Table 3: Context developments and potential effects 

Development Consequences Effect on V2G 

Stricter climate policy Increasing diffusion of low carbon mobility, 
increasing diffusion of RES 

positive 

BEV diffusion Increasing potential for V2G positive 

RES diffusion Increasing need for flexibility positive 

Development of 
stationary storage 
technologies 

Decreasing need for flexibility from BEVs  negative 

Diffusion of other 

demand side 
management services 

Less demand for flexibility from BEVs 

(Potential synergies with integrating BEVs) 

Negative 

(Positive) 

Massive grid expansion Decreasing need for flexibility from BEVs negative 

Diffusion of fuel cell 

vehicles 

Competition with BEVs, limited use for 

V2G 

unclear, potentially 

negative 

Expansion of non-
individual mobility 

Decreasing need for BEVs negative 

 

Figure 3: V2G and technologies in its context 
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Table 4: Main actor groups in the field of V2G technology  

Actor group Typical tasks   Example Potential interests in the V2G market  

Car manufacturer 

(OEMs) 

Design and manufacturing of BEVs; marketing, 

distribution and services surrounding BEVs 

Nissan, Renault, ... 

Tesla, e.GO 

Generate additional customer value; gain experiences 

with smart charging, battery performance and lifetime  

Electric utilities Sale of electricity to end users (business or 

private); provision of energy services  

Enel, Helen Competitive advantage in energy sales; using BEVs for 

arbitrage in energy trading; intensify customer relations 

Distribution 

System Operators 

(DSO) 

Management of distribution networks; 

connecting all loads to the electric system; 

responsible for electricity metering 

Various Provide sufficient grid capacity; avoid or postpone major 

grid investments; further interests highly dependent on 

regulation 

Mobility service 

providers 

Development and sale of mobility services 

(single/multi modal); conventional and electric 

including roaming to charging point 

SBB, Mobility, Car2go, 

Newmotion, Swiss 

charge  

Offer electric mobility (and smart charging) as a part of a 

broader mobility portfolio; make charging cheaper and 

more convenient for BEV owners (esp. roaming) 

Charging Station 

Operators6  

Installation and operation of charging point Energie 360 Strong interest in / influence on standardization 

processes for charging, metering and data transfer 

Aggregators  Aggregates variable generation and flexible loads 

from other parties to provide e.g. ancillary grid 

services.  

Enernoc, Tiko, next 

kraftwerke  

Aggregate small storage capacities into MW blocks; 

design new services for end customers, energy traders, 

DSOs and TSOs 

ICT firms Software development, provision of data 

management & storage services 

Nuvve, Enervalis, 

Jedlix 

Leverage competences and assets in data management; 

develop new business fields; experiments around smart 

homes, autonomous vehicles, load aggregation 

Vehicle users Use BEVs and charging services; may also use 

other mobility services 

Households, 

businesses, fleet 

operators 

Income from V2G service; reputation / active 

contribution to larger energy transition; cost reduction 

regarding grid usage (esp. combined with own PV plant) 

                                           

6  Not necessarily the owner of charging station, for example a city owns the public charging stations but outsources the operation to a 

commercial party. Or in a public parking space a company can both own and operate the charging station. 
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5 Variation analysis  

5.1 Technological variation  

Two dimensions are of key importance for technological variation in the V2G field: 

charging situation and the market and service requirements. Below, we introduce 

the key variants for each dimension and show how they are related.  

5.1.1 Charging situations 

During charging, BEVs are connected to the grid. Therefore, charging situations 

are central for providing BEV based services. In our analysis, we identified five 

charging situations. Three situations are already widely used today. These include 

charging at home (residential), at public fast charging stations or at charging 

stations of fleet operators. In the future, due to a broader diffusion of charging 

infrastructure, interviewees also expected that charging at work and at ‘points of 

interests’ (POI, e.g. hotels, shopping centers, airports) will be more common.  

This charging situation have different features which determine what type of 

services can be created for what market. Most of BEV are parked about 95% of 

their lifetime (Pasaoglu et al., 2012) and therefore an attractive flexibility solution. 

However, the amount of flexibility which will available in practice is determined by 

a range of factors which are summarized in Table 5.  

These charging situations can be further differentiated in terms of ownership and 

(public) access (i) as well as provided technology and requirements for installation 

and operation (ii.). i) Ownership and access determine which BEVs can be charged 

and get grid connected at the charging point. While residential and fleet 

applications mainly exist for specific private use, workplace and point of interest 

charging are semi-public. That means that they are build and operated to full-fill 

the needs of specific user groups (e.g. staff, clients). However, they might be also 

accessible by a broader public as they become listed in a network of charging 

points as it is the case with most public (fast) charging point. ii) Charging 

situations can be further differentiated in terms of technology, power level and 

requirements for installation and operation. While residential and workplace 

charging operate at low power outputs (<11KW, slow charging) and installation of 

charging point is done by installers or utilities, POI and fast charging operate on 

higher power level (medium <50KW, fast >50KW) and installation requires 

collaboration with the local distribution grid provider. Additional, mobility service 

provider have an important role for the operation and clearing of the charging 

processes (public access).  
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Table 5: Factors influencing ability of creating services  

Factors  Description  Examples  

Battery capacity7 and desired state 

of charge at departure (How much?) 

Influences the amount of 

flexibility and the duration 

the services can be provided 

Entry BEVs, premium 

BEVs 

Individual use (40 Km 

average day) vs taxi use 

(100 Km) 

Charging Location (Where?) Influences which service can 

be created at what (grid) level 

or market  

Residential & workplace, 

POI (low voltage grid) 

Workplace, fast charging 

(medium voltage grid) 

Charging pattern 1: Time of day and 

duration of “plugged in” (How long 

and when?) 

Available flexibility depends 

on the connection time of the 

EV to the grid, which is 

defined by the type of vehicle 

and its use 

<1h, >4h 

Day, night 

Charging pattern 2:(Dis-) Charging 

technology (What?) 

Influences the type of 

services and the duration the 

services can be provided   

Slow, fast, medium 

Predictability of flexibility (How?)  Creation of services depend 

on forecasts of flexibility and 

thus predictability of the 

charging which is defined by 

the type of vehicle and its use 

Taxi EV fleet vs. public 

bus fleet  

Costs of aggregation (How?) Including factors influencing 

installation, controlling, 

maintenance and transaction 

costs (i.e. establishing 

contracts at the EV owner 

side)  

Single owner vs. fleet 

owner 

Single residential 

charging point vs. 

residential /workplace 

charging hub 

Of critical importance is the type of BEV and its use. Personal BEVs and 

commercial BEVs or fleet of BEVs can be differentiated. While personal BEVs are 

used below 40km on a daily basis, mainly charged at home and workplaces in slow 

charging mode, commercial BEVs such as taxis may use 100% or more of their 

battery capacity and will be charged to higher degree at fast charging points. Fleet 

BEVs with fixed schedules, as a last type, might be charged on their defined routes 

and deployed for flexibility series on fixed immobilization times (e.g. weekends). To 

                                           

7  In order to secure the lifespan of batteries OEMs define technically the proportion of the 

battery which can be deployed for services. 
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conclude, the type of vehicle and its use might determine available battery 

capacity, charging location, charging pattern and the predictably of the flexibility.  

The cost of aggregation – that means the effort – which has to be taken to control 

the charging process and to establish transactions with the BEV owners are related 

to these aforementioned factors. However, here also technical factors (is it a single 

charging point or a hub of several charging points) or behavioral factors (i.e. does 

the user always plugs in the BEV into the charging point, does he procced 

according to the planed schedule) have to be taken into account. Table 5 

summarize the discussion above. In sum different charging variants offer potential 

aggregators access to a variety of BEVs, however, every charging situation has its 

own specificities or social factors determining the available flexibility of a single 

BEV. 

Table 6: Charging situations and their features for BEV related services  

 Charging 

mode 

Time of 

day 

Duration Desired 

state of 

battery at 

departure  

Costs of 

aggregation 

Access 

Residential 

charging 

slow Night Long Full High Private 

Fleet 

charging 

Medium 

/ fast 

Day/nig

ht 

Short Full Low Private 

Workplace 

charging 

slow Day Long Semi Medium Semi-public 

POI 

charging 

Medium 

/ fast 

Day Short/medium Semi Medium Public/semi-

public 

Fast 

charging 

fast Day/nig

ht 

Short Full Medium Public 

 

5.1.2 Market and service requirements  

In section 5.1.1 we introduced key features of different charging situations to 

provide BEV based energy and flexibility services. In order to identify coherent 

technical variants of BEV services in section 5.1.3 we now specifying requirements 

of the potential markets and services introduced in section 4.  

From the pilot projects and the interviews, five main markets or service areas might 

be relevant for BEV based services. The first is prosumer services, i.e. load 

optimization of residential or business prosumers through controlled charging 

when power from the grid is cheap or locally produced power (e.g. from a private 

PV plant) is abundant, and controlled discharging to cut prosumer load peaks. The 

second is about services for distribution system operators (DSOs). Again, BEVs 
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can be used for balancing load peaks or peaks in power supply and the subsequent 

congestion management. A third application of BEV services for improving 

flexibility at the transmission grid level. These are primarily short duration 

services, e.g. to provide balancing power (pos/neg). A final application would be 

the whole sale market for price arbitrage and portfolio optimization of market 

actors. These different applications have different market- and service 

requirements which are summarized in Table 7. 

Table 7: BEV based services 

 Time of day Duration Objective Beneficiary / 

customer 

Prosumer 

support 

Day/night Hours Optimization of self-

consumption, avoidance of 

consumption peaks 

Prosumer  

DSO service Day Minutes Peak shaving at distribution 

level 

DSO 

TSO service Day/nigh Seconds 

(primary 

reserve) 

Grid balancing at 

transmission level 

TSO 

Whole sale  Day/night ? Portfolio optimization of 

balance groups, price 

abitrage  

Business 

Prosumer 

Balance groups 

 

5.1.3 Technical variants 

In the next step we discuss the matching between charging situations and market 

and service requirement in order to identify coherent socio-technical variants of 

BEV based services.  

Residential charging takes place in the low voltage grid and mostly in the evening 

and during the night in the slow charging mode. Accordingly, this variant has its 

greatest value in the prosumer- and DSO-market as the flexibility can be locally 

deployed, either for increasing PV-self-consumption or for reducing grid costs 

through peak-shaving. In addition, controlling residential charging is of key 

importance for flexibility solutions for the distribution grid. However, costs of 

aggregation are rather high compared to the available battery capacities and 

predictability charging takes place mostly at daytime and in a range between slow- 

and medium charging (mode).  

Especially workplace charging provides interesting immobilization times and 

battery capacities to deliver services at all markets. Charging patterns are rather 

predictable, however in both cases the interests of the BEV owner and desired state 

of charge at departure are critical for service provision.  
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Fast charging, finally, is similar to POI charging but with even shorter charging 

times. The availability is limited for all markets beside short-term arbitrage i.e. 

selling cheap energy at peak production times.  

Table 8 summarizes the discussion above and depicts the level of coherence of 

charging situations and market/service towards coherence socio-technical 

variants. Grey cells represent combinations, which already exist in pilot projects, 

while green cells are combinations, which are promising in the future. All of these 

highlighted combinations will be used further below (section 5.3) when we look 

into the fit with the organizational dimension, i.e. the kinds of actors that will 

potentially use these technological configurations to offer V2G services. 

Table 8: Socio-technical variants of V2G technlogy  

Services / 

charging 

situations 

Residential 

(private)  

Fleet (private)  Workplace, 

(semi-public) 

POI (semi-

public) 

Fast charging 

(public) 

Prosumer  ++ ++ + 0 0 

DSO  ++ + ++ 0 0 

TSO + ++ ++ + + 

Whole sale  + ++ ++ + + 

++, very coherent configuration; +, medium coherence; (+), little coherence; 0, not coherent (in grey 

existing pilot projects) 

5.2 Organizational variation  

5.2.1 Tasks and value chain 

The value chain of V2G consists of six core tasks, plus vehicle ownership (1) and 

uptake of flexibility services (8). The core tasks include energy supply (2), 

ownership and operation of charging point (3+4), aggregation and forecasting of 

loads and flexibility potential (5+6) and trading of energy and flexibilities (7). In 

addition, there are two integral tasks on information and communication 

technology (software and platform operation and data management) and 

contractual /financial services (billing, clearing etc.). The integral tasks connect 

many of the other tasks.8 All of these tasks require specific assets and 

competences, which make them more or less easy to access for different kinds of 

firms, cf. Table 9. 

 

                                           

8 For the sake of simplicity, the integral tasks are listed with tasks 3 and 4 in the table. 
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Table 9: Key tasks 

Task9  Description  Access by 3rd 

party 

Comments  

1 BEV ownership 

and operation 

Ownership and usage of 

BEV; highly distributed 

except for fleets 

Through 

contracts, 

no/little control 

over usage 

High transaction costs 

for aggregation in early 

stages of development 

2 Energy supply Provision of electricity for 

charging station; core 

competence of utilities 

Through 

contracts 

Standardized 

3 Own /installation 

of charging point 

Ownership and 

installation of charging 

point, may also include 

ICT for V2G  

  

4 Operate 

/maintain charging 

station 

Operation and 

maintenance of charging 

point, may also include 

contracts, billing and 

clearing services 

  

5 Aggregation Control of dynamic 

charging, aggregation of 

BEVs and other loads  

 Includes the 

development and 

standardization of 

services and control 

algorithm in early stage 

of development 

6 Forecast Deployment of different 

data sources for 

forecasting of loads/ 

flexibility potential 

 Forecast and control 

over usage are easier in 

fleet settings 

7 Trading Trading and provision of 

flexibilities and energy; 

core competence of 

utilities  

  

 

In addition to these core tasks, there is a broad range of complementary tasks, 

which are also necessary in the field. These include, for example, the production 

of EVs with a standardized equipment that allows for V2G services and outside 

access to the battery or the provision of venture capital and finances. The following 

                                           

9  In all role models full- and partial aggregator models are possible i.e. the aggregator can 

purchase services such as SaaS or billing etc. from specialized ICT-firms  
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figure shows the various tasks in the periphery and the core of the V2G value 

chain. 

 

Figure 4: V2G value chain 

 

5.2.2 Organizational variants 

In the following we identify organizational variants in the form of role models 

(Markard et al., 2009). Role models are combinations of tasks under the lead of a 

specific actor group. This analytical step assumes that different groups of actors 

have control over specific assets and/or possess specific competences, which make 

it more or less easy to take on novel tasks in the V2G field.  

We identify five main combinations (role models), each of which is centered around 

one key actor (Table 10). The first two role models are close(r) to current incumbent 

actors (utility companies and large fleet operators), while the other two are around 

emerging service providers that may play a strong(er) role in the future. We refer 

to ‘3rd party’ if the task is rather outside the competence of the focal firm and will 

therefore require some form of collaboration. 

The utility model builds on core competences of electric utilities: energy supply 

and energy/flexibility trading. It is a sandwich model with strong competences up-

stream in energy supply (2) and down-stream in trading (7) and weaker 

competences in the middle. Utilities have already started to acquire competences 

in vehicle charging (3+4). EV aggregation and forecast will be most challenging for 

for utilities. The may cooperate with 3rd parties on these two tasks. 
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The fleet model departs from ownership (1) and control over large EV fleets. So, 

there are natural scale effects for providing ‘in-house’ charging and also 

aggregating EVs to provide additional services. However, both charging (3+4) and 

aggregation (5) and forecast (6) competences need to be developed, or managed in 

cooperation with a 3rd party. Trading is clearly outside of the competences of a fleet 

operator. Utility and fleet model show clear complementarities. 

The mobility service provider model centers around the charging infrastructure 

(3+4). As a mobility service provider already handles contracts with EV owners (1 

dark green), it can extend these to V2G services. Aggregation and forecast can be 

additional competences a MSP can develop. Trading (7) tends to be out of scope. 

This third model is similar to the fleet model, but can include a much larger range 

of vehicles. 

The independent aggregator model is centered around downstream V2G services. 

These will be provided by firms that have (or build up) competences in aggregation, 

forecast and trading. They might also expand to the charging task, or leave them 

to a 3rd party. 

The OEM model builds on the role of car manufacturers that build and sell 

(electric) vehicles, offer leasing contracts and, in the e-mobility field, also provide 

charging infrastructure and services. They might expand these activities to 

aggregation (5), perhaps even to forecasting services. But new competences are 

needed here and it tends to be a challenge for car firms. Trading is out of scope. 

Table 10: Main role models in V2G technology  

Actor 

models 

EV owner-

ship (1) 

Energy 

supply (2) 

Own/install 

charging (3) 

Op/maint. 

charging (4) 

Aggre-

gation (5)   

Forecast (6) Trading (7) 

Utility 

model 

Contract / 

3rd party 

Core 

competence 

New 

competence 

New 

competence 

New comp/ 

3rd party 

New comp/ 

3rd party 

Core 

competence 

Fleet 

model 

Full access 3rd party New 

competence 

New 

competence 

New comp./ 

3rd party 

New comp./ 

3rd party 

3rd party 

Mobility 

service 

model 

Contract / 

customer 

contact 

3rd party Core 

competence 

Core 

competence 

New 

competence 

New 

competence 

3rd party 

Indep. 

aggreg. 

model 

Contract / 

3rd party 

3rd party New comp/ 

3rd party 

New comp/ 

3rd party 

Core 

competence 

Core 

competence 

Core 

competence 

OEM 

model 

Contract 

/Lease 

3rd party New comp/ 

3rd party 

New comp/ 

3rd party 

New comp/ 

3rd party 

New comp/ 

3rd party 

3rd party 

Dark green: Core competence/full access to resources, light green: new competences needed, 

feasible, red: new competences needed/access only through contracts  

Table 10 shows that each role model has its core competences (dark green), 

competences that are in reach but need to be developed (light green) and 
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competences out of reach (red). Fleet operators, while having advantages with 

vehicle access (1), have the most difficult ‘competence leap’ ahead when it comes 

to aggregation (5). This is why we will exclude this model in section 5.3. 

Table 11: Description of role models   

Role Model10  Description  Focus BEV aggregation 

Utility model  Utilities move from energy supply and 

operation of charging stations towards 

aggregation- and flexibility services   

Residential, work place 

(regional) 

Fleet model Commercial fleet operators may acquire new 

competences in charging 

Fleets of commercial 

operators 

Mobility service 

provider model 

MSP have a base of existing (e-mobile) 

customers, operate charging and may move 

into aggregation- and flexibility services 

Residential and commercial 

BEVs (national 

/international) 

Independent 

aggregator 

model 

ICT-firms or established aggregators may 

move towards installation and operation of 

charging 

Residential and commercial 

vehicles (national) 

OEM model Car manufacturer moves from providing 

BEVs and a properterrian EVSE network 

into aggregation- and flexibility services  

Residential and commercial 

BEVs (national 

/international) 

 

5.3  Relationships between technological and organizational variants  

In this section, we juxtapose the above role models (5.2) with the technological 

variants identified above. 

The utility model is compatible with all technological variants as utilities have the 

knowledge and competences to serve all four different kinds of markets 

(prosumers, DSO, TSO, wholesale). There is a particularly strong fit with the DSO 

market, because of the knowledge utilities have regarding specific local grid 

congestion and electricity quality problems. Utilities might also cooperate with ICT-

firms to provide viable flexibility solutions. Smaller, locally operating utilities might 

focus on the aggregation of residential and workplace BEVs, taking advantage of 

low cost of aggregation through established costumers contracts and billing 

processes. Bigger utilities might be inclined to also move into TSO and wholesale 

markets. In general, the utility model very much depends on the political 

enforcement and regulation of DSO-flexibility markets. 

                                           

10 In all role models full- and partial aggregator models are possible i.e. the aggregator can 

purchase services such as billing from specialized ICT-firms  
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Mobility service providers might be a key actor for the aggregation of services at 

the supra-regional level. By using their already established infrastructures (Apps, 

RFID-cards) and customer base they are able to influence charging preferences 

and the predictability of the flexibility and can also lower the cost of aggregation 

as contract and billing processes are already established. The Mobility service 

provider model is therefore particularly suited for offering TSO or wholesale 

flexibility. With other technical variants, its compatibility is more limited. At large 

diffusion rates (long term), MSPs might be able to provide DSO services, especially 

for small DSOs. Also, residential prosumer offerings are conceivable. 

The independent aggregator model also has a strength with regard to TSO and 

wholesale flexibility markets: New entrants such as ICT-firms or established 

aggregators increase their flexibility portfolios through the access of BEVs. Of 

critical importance are their competences in integration and controlling of charging 

stations, as well as aggregation (portfolio management, trading of flexibility 

services). However, as independent aggregators do not have an established (energy 

or mobility) customer base, acquisition and aggregation of single BEV owners 

might be costly, which is why we expect that these actors aggregate fleets as a 

priority. Fleet operators might be sensitive to costs and other income sources and 

also hold valuable BEV capacities to provide services at the TSO and wholesale 

market. However, independent aggregators may also move into other markets in 

the long run. In general, their scope of activity critical depends on regulations and 

the unbundling of flexibility services as well as the success of their core business 

model (mobility services). 

Table 12: Combination of organizational and technical variants 

 

 Organizational variation 

Technological variation 

Utility 

model 

Mobility service 

provider model 

Independent 

aggregator model 

OEM model 

Local 

flexibility 

Residential prosumer  + ? + ? 

Fleet prosumer +  ++  

Residential DSO support ++ + +  

Workplace DSO support ++ + +  

System 

flexibility 

/arbitrage   

Fleet TSO support + ? ++ ++ 

Workplace TSO support + ++ ?  

Fleet Wholesale +  ++  

Workplace Wholesale + ++   

++, very coherent configuration; +, medium coherence; (+), little coherence; 0, not coherent  
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The OEM model, finally has only a few compatibilities. We expect a good fit with 

fleet-based TSO services (due to scale effects) and there might be also potential for 

residential and fleet prosumerism (to increase customer relations).  

Overall, Table 12 shows varying compatibilities. Two insights are worth 

mentioning. First, only the utility model exhibits compatibilities across a broader 

range of markets, which means reduced risks if one of these is developing more 

slowly or generates less profit than expected. Second, there are no markets with 

very strong competition among the different role models. Only the OEM and IAM 

might compete head on in the fleet-based TSO market. As a consequence, we might 

actually see different role model developing in parallel, addressing different 

markets. 

6 Discussion and conclusion 

Our analysis has shown that the V2G field is in an early stage of development, 

characterized by a high degree of uncertainty (e.g. in terms of future regulation or 

potential business models). There is a broad range of technological variants, 

including different charging situations and markets, and organizational options of 

how future services might be structured. Both established actors (electric utilities, 

ICT firms or car firms) as well as newcomers (independent aggregators) may be 

able to deploy their existing resources and competences to develop new ones and 

to take over key tasks in the V2G value chain. To answer our question from the 

title, it seems that four key actor groups, utilities, MSPs, IAs and OEMs, all have 

an opportunity to become ‘the’ aggregator of battery electric vehicles in the future. 

Our findings show that electric utilities have a very broad range of options and 

may, potentially, have a head start in comparison to other actors. At the same 

time, we also find that different types of actors seem to have advantages in 

exploiting different kinds of charging situations or BEV customers, i.e. mobility 

service providers in workplace charging, independent aggregators working with 

fleet customers, or OEMs working with fleet customers as well. 

Limitations 

- We treat all actor within one group as equal, which is clearly a 

simplification. For example, Tesla has already gained substantial 

experiences in installing and operating charging stations and developing 

software, which clearly gives them a competitive advantage vis-a-vis other 

car firms. 

- Our compatibility assessments are based on the views of experts. They may 

be insufficient, and they may also change in the future as more insights 

become available. 
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- Our analysis is based on the assumption that firms are limited in the new 

competences and resources they can develop, or acquire. However, we know 

from other fields that they might very much exceed and stretch ‘original’ 

sets of competences (REF). 
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Instigating regime change: Incumbents reorientation with radical innovation and 
strategies to overcome barriers 

 

1. Introduction 

In transition literature, scholars have increasingly questioned the stereotyped portrait of 

incumbents as inert and locked-in actors who defend their own interests and regime 

stability, and stall radical innovation (Köhler et al., 2019). We sympathize with the 

argument that incumbents’ innovation capacity and potentially positive role in the much-

needed transformation of current unsustainable systems should not be relegated 

(Berggren, Magnusson, & Sushandoyo, 2015; Steen & Weaver, 2017). This paper 

focuses on the current research gap as little is known about how incumbents 

strategically handle barriers and complexities to push forward radical innovation and 

facilitate regime change. We also expect incumbents to face more complexities in times 

of industry convergence (Ansari & Krop, 2012).  

We address the following research question: how do incumbents from different 

sectors strive to resolve barriers for radical innovation and instigate regime change? 

2. Theoretical background 

We draw inspirations from Gidden’s (1984) structuration theory, particularly the idea of 

‘duality’ as it informs us that actors’ agency is shaped by and in turn shape structures. 

Rules and resources are two foundational structural properties that enable and constrain 

actions. Strategic actions can potentially alter those rules and resources, to cater to the 



 

interests of actors who perform those actions. Agency is enhanced by control over 

resources and following/rejecting rules (Whittington, 2010), implying that incumbents 

can draw on structural properties of the current regime to remove innovation barriers 

while instigating change in regime structure. To change regime with radically new 

technology entails restructuring the current regime elements which are aligned towards 

the old technology. 

3. Research design 

Empirically, we inductively examine a case of three Swedish incumbents (SSAB, LKAB 

and Vattenfall) forming a radical innovation initiative called ‘Hybrit’ that aim at 

developing and scaling up a fossil-free steel production process. Implementing this 

innovation involves changes in steelmaking and in the steel and energy regimes.  

Our dataset consists of 15 interviews with key stakeholders, which are complemented and 

triangulated with rich secondary data from diverse sources. We analyzed the data 

through open coding and then aggregating the codes to identify major barriers 

encountered and (lack of) strategic actions taken by the incumbents to handle the barriers 

in instigating regime change. 

4. Findings 

We find that the incumbents, aspiring to re-orientate, have started to re-structure their 

knowledge base and resources needed to develop the new technology. However, the 

financing required for scale-up is not secured, and the incumbents are actively seeking 

and lobbying for financial support from national and EU levels.  

Taking an integrated value chain approach, the incumbents have restructured 

organization resulting in establishing a joint venture for the radical innovation. They 

have realized the innovation’s high dependence on infrastructure development and 

complex market changes beyond their direct control. We observed they (especially 

SSAB) made some (e.g. dialoguing with customers) but insufficient attempts to 

restructure the market, which deserves more attention. Policy instruments are highly 

relevant for clearing infrastructure and market barriers, enhancing legitimacy necessary 

for scaling up the radical innovation (Hall, Linqvist, & Moström, 2019). Hence, the 

incumbents strived to indirectly restructure policy by lobbying for regulatory changes 



 

(e.g. shortening/simplifying permit processes, increasing carbon emission tax) through 

participation in national, EU and global policy arenas. 

5. Conclusion  

We conclude that the incumbents have started to re-structure several regime elements. 

Notably, this is enabled by their powerful positions and access to resources and policy 

arenas in the current regime structures. Meanwhile, the incumbents’ collaborative agency 

to remove barriers also instigate changes in the regime structures towards sustainable 

production and consumption. We contribute to advancing understanding of incumbents’ 

role and agency in reorientation and acceleration of sustainability transition. 
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A B S T R A C T   

The recast of the European Union Renewable Energy Directive (RED II) entered into force in December 2018, 
followed by the Internal Electricity Market Directive (IEMD) and Regulation (IEMR) as part of the Clean Energy 
for all Europeans Package. The RED II, that the 28 Member States have until June 2021 to transpose into national 
law, defines “Renewable Energy Communities” (RECs), introduces a governance model for them and the pos-
sibility of energy sharing within the REC. It also provides an “enabling framework” to put RECs on equal footing 
with other market players and to promote and facilitate their development. 

This article defines "renewable energy clusters" that are comprised of complementarity of different energy 
sources, flexibility, interconnectivity of different actors and bi-directionality of energy flows. We argue that RECs 
and RE clusters are socio-technical mirrors of the same concept, necessary in a renewable energy transition. To 
test how these new rules will fare in practice, drawing on a secondary dataset of 67 best-practice cases of 
consumer (co-)ownership from 18 countries, each project is assessed using the criteria of cluster potential, and 
for the extent that they meet the RED II governance requirements of heterogeneity of members and of ownership 
structure. Nine cases were identified as having cluster potential all of which were in rural areas. Of these, five 
projects were found to be both RECs and RE clusters. The absence of the governance and heterogeneity criteria is 
observed in projects that fall short of the cluster elements of flexibility, bi-directionality and interconnectivity, 
while cluster elements occur where the governance and heterogeneity criteria are met. When transposing the 
new rules into national law we recommend careful attention to encourage complementarity of renewables, RECs 
in urban contexts and “regulatory sandboxes” for experimentation to find the range of optimal preferential 
conditions of the “enabling framework”.   

1. Introduction 

Energy communities and consumer (co-)ownership in renewable 
energy (RE) are essential cornerstones to the overall success of the En-
ergy Transition. When consumers acquire ownership in RE installations 
they can become prosumers,1 generating a share of the energy they 
consume. This allows them to reduce their overall expenditure for en-
ergy and simultaneously acquire another source of income from the sale 
of excess production. Prosumership is expected to be increasingly 
embedded in energy communities that entail a broad variety of actors 
[1]. From a technical point of view, these organizational shifts in energy 
generation, supply and management happen in the context of the 

growing complexity of energy systems and what we define in this paper 
to be “renewable energy clusters” (RE clusters). Although both the 
governance model of energy communities and the engineering model of 
energy clusters are acknowledged in practice, until now comprehensive 
regulation is a novelty, and consequently, so are corresponding 
definitions. 

In June 2018, the European Union (EU) agreed on a legal framework 
for prosumership as part of the recast of the Renewable Energy Directive 
(RED II), which entered into force in December 2018 [2]. The 28 
Member States of the EU now have until June 2021 to transpose the RED 
II into national Law and from then on consumers, as prosumers, will 
have the right to consume, store or sell RE generated on their premises. 

* Corresponding author. 
E-mail address: cehoicka@yorku.ca (C.E. Hoicka).   

1 The artificial word probably first introduced by Alvin Toffler in his book The Third Wave (1980) stems from the Latin; as early as 1972 Marshall McLuhan and 
Barrington Nevitt suggested in their book Take Today, (p. 4) that technological progress would transform the consumer into a producer of electricity. 
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(i) individually, that is, households and non-energy small and me-
dium sized enterprises (SMEs) and collectively, for example in 
tenant electricity projects (Art. 21 RED II), or 

(ii) as part of Renewable Energy Communities organised as inde-
pendent legal entities (Art. 22 RED II). 

The RED II is part of the Clean Energy for all Europeans Package of 
the European Union2 and its rules are embedded in those of the 2019 
Internal Electricity Market Directive (IEMD) [3] and Regulation (IEMR) 
[4], both of which reached political agreement in the inter-institutional 
negotiations (so-called Trilogue) on 18 December 2018. “Energy com-
munities” are mentioned and defined in both the RED II and the IEMD 
and so is the concept of “energy sharing” within them. The recast of the 
renewables directive focuses on the promotion of RE and thus speaks of 
“Renewable Energy Communities” (RECs), whereas the directive on the 
internal electricity market of the European Union as the more general 
legal act addresses “Citizen Energy Communities” (CECs). While the 
purpose of IEMD/R is the completion of the internal market, that of RED 
II is to specifically support the deployment of renewable energy sources 
(RES) for energy production including electricity and to foster acceptance 
for renewables among Europeans. Both directives expressly see the 
consumer “at the heart of the energy markets” defining them – indi-
vidually or jointly – as “Active Consumer” (IEMD) respectively as 
“Renewable Self-consumer” (RED II). 

1.1. Renewable energy clusters – the future of the energy systems 

Energy communities are nothing new. In remote places and on 
islands, where access to fuels is scarce and costly, they have existed long 
before the Energy Transition when the trend for decentralised RE pro-
duction became mainstream. But with the rise of decentralised RE- 
production and various forms of consumer (co-)ownership in renew-
ables, energy communities have the potential to become a standard 
model on the energy markets. Similarly, what we conceptualize here as 
"energy clusters" are also not new. They have been developed in in-
dustrial production settings to cut cost and increase energy efficiency 
and in military settings to ensure autarky and supply security mostly in 
micro grids. But unlike in the fossil and nuclear energy world, that is 
characterised by large, centralized generation and a unidirectional 
producer-consumer duality, the RE clusters emerging now in the context 
of the Energy Transition are built on the complementarity of different 
energy sources, flexibility, as well as interconnectivity of all sorts of 
different actors – be they small or large, professional or not – requiring 
bi-directionality of energy flows. 

In the technical literature, analogous concepts to the conceptuali-
zation of RE clusters in this paper include: "hybrid renewable energy 
systems", made up of solar PV at the household level, wind power at the 
community level, and battery storage [5]; "spatiotemporal modelling of 
RES", an emerging research field that aims at supporting and improving 
the planning process of energy systems with high shares of RES [6]; 
"multi-energy systems" (MES) that consider the optimal interaction of 
electricity, heat, cooling, fuels, transport, at various scales, for example, 
district, city or region [7]; "autonomous polygeneration microgrids", to 
address the power, fuel for transportation in the form of hydrogen, 
potable water through desalination and space heating and cooling needs 
of remote areas [8]; or a "sustainable energy district" in an urban area, 
that considers renewable electricity from solar PV and wind 
micro-generation alongside combined heat and power units, and tradi-
tional boilers connected to the public grid [9]. While these concepts are 
closely related to that of RE clusters, they do not sufficiently reflect the 

heterogeneity of actors and the related question of governance. Our 
paper extends this literature around defining RE clusters and addresses 
this socio-technical gap by introducing the mirror concept of energy 
communities, illustrating how these are two sides of the same model. 

In this context, RECs can be seen as the prototype governance model 
of an emerging form of energy systems, that is, RE-clusters. This concept 
for the lawful control over and administration of (local) energy gener-
ation, supply and management is the governance side of the technical/ 
engineering concept for RE clusters. Such clusters will typically include 
demand flexibility and EE measures, storage and peer-to-peer trading 
between prosumers and/or producers within energy communities, and 
between energy communities and the market. For existing (e.g., smart 
meters) and emerging technical solutions (e.g., distributed ledger tech-
nologies like the blockchain) to be functional, behavioural changes of 
the consumer are indispensible. In comparison to conventional tech-
nology installation programs characterised by high barriers to entry for 
consumers and a lack of scalability, consumer engagement programs 
leverage innovative engagement strategies more effectively [10]. 
However, while the latter have generally proven to dramatically in-
crease both the scale and cost-effectiveness of consumer-funded effi-
ciency investments, the installation cost of new technologies to the 
consumer (especially “smart grid” related technologies) often impedes 
their implementation. Therefore, it is crucial to couple technological 
solutions with good governance, as acknowledged by the European 
legislator in RED II and IEMD/R. 

1.2. The challenge for (renewable) energy communities 

The transposition of these comprehensive rules – in particular those 
on energy communities – requires developing, implementing and rolling 
out business models that broaden the capital participation of consumers 
in all 28 Member States while permitting co-investments of different 
type of actors. Amongst others, Member States have to adopt an 
“enabling framework” for prosumership, in particular for RECs. Defining 
citizen’s rights and duties, the directive links prosumership to such 
different topics as fighting energy poverty, increasing acceptance, 
fostering local development and incentivising demand-flexibility. The 
IEMD amongst others provides energy communities with a level playing 
field vis-a-vis other market participants (see Art. 65 IEMD). RED II on the 
other hand additionally has an important vertical element as it ensures 
for example that RECs can compete for support “on an equal footing with 
other market participants” and calls on the Member States to “take into 
account specificities of renewable energy communities when designing sup-
port schemes” (Art. 22 para. 7). While the framework under IEMD is 
primarily a regulatory framework, that of RED II has the explicit aim “to 
promote and facilitate the development of RECs” (see Art. 22 para. 4, 
sentence 1) including preferential conditions or incentives. In summary, 
RECs are a specific form of CECs benefitting from an “enabling frame-
work” that promotes and facilitates their development. 

But European energy law with regard to energy communities does 
not rule out other private law citizens’ or consumer-oriented initiatives 
that are facilitated by and implemented with the participation of the 
public administration in the Member States [11 p. 30]. These initiatives 
would not have to comply with the governance model described above 
and could be controlled and led by the incumbent professional actors on 
the energy markets. Such initiatives, however, would not benefit from 
the privilege of energy sharing of IEMD, and in particular the prefer-
ential conditions or incentives foreseen in the “enabling framework” 
under RED II. Therefore, the attractiveness and coherence of this 
“enabling framework” will be key to the question of whether energy 
communities that comply with the criteria of RED II and IEMD will live 
up to the challenge of fulfilling the required functions of energy clusters 
(more on this in the theory section below). The instrument to advance 
RECs can be described as an opt-in mechanism [12] that creates 
peer-pressure: the more successful RECs are on the new energy markets, 
the more attractive this new business model becomes to the incumbents, 

2 On 30 November 2016 the European Commission presented a package of 
measures to keep the EU competitive as the energy transition changes global 
energy markets with four main goals, i.e., energy efficiency, global leadership 
in RE, a fair deal for consumers and a redesign of the internal electricity market. 
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and the more acceptable the governance model, with its emphasis on the 
prosumer and the active consumer. 

1.3. Research questions and approach 

The implementation of energy communities is influenced by a broad 
variety of governance patterns that involve different combinations of 
(innovative) organizational and contractual arrangements, (local) 
identities and (common) interests [13]. It is the combination of these 
factors in a particular setting that hinders or facilitates the successful 
creation of the energy community in the RE-cluster context. Geographic, 
technological, demographic and cultural diversity of RE-projects com-
bined with the factors mentioned above leads to complexities that pro-
hibit “one size fits all” solutions. Of course, the “enabling framework”, 
its incentives and preferential conditions should as much as possible, 
address these factors, that may take a different shape across the 28 
Member States. While identity and interest are deeply rooted in geog-
raphies and cultures, organizational and contractual arrangements are a 
political and procedural factor that is more flexible and can be adapted 
to the former two. We consider key aspects of their adaptation to be the 
openness to different local actors, the potential for energy sharing and 
the ownership structure. To identify patterns of success and failure – 
following a socio-technical approach – these key factors and their 
interaction with each other require examination. 

To assess whether or not the regulatory and governance model for 
energy communities put forward by the Clean Energy Package is to 
become a model for legislation worldwide – like the year 2000 German 
RE law which was replicated across the globe [14] – several questions 
need to be answered: 

(i) Drawing on the experience of already existing best practice en-
ergy communities that function in a RE-cluster context, what are 
the necessary technological, economic, and legal conditions for 
success? 

To identify these conditions, we analyse a dataset of 67 best practice 
cases from 18 countries covering Europe, North and South America and 
Asia using: (a) key categories for RE-clusters like complementarity of 
energy sources, interconnectivity of actors, bi-directionality of energy 
flows and flexibility options; (b) whether they are open to different ac-
tors, i.e., the heterogeneity of members or shareholders; and (c) their 
governance and ownership structure.  

(ii) What type of incentives/preferential conditions are relevant for 
facilitating the setting up and functioning of RECs with RE-cluster 
potential? And what incentives/preferential conditions under a 
future “enabling framework” could be suitable to entice profes-
sional energy companies to partner with energy communities? 

As with a rising share of RE in the energy mix, complex RE-cluster 
projects are expected to become the rule and not the exception, we as-
sume that incumbent actors from the professional energy sector will still 
have an important role to play. Therefore, we investigate the selected 
cases as to which incentive factors were relevant for success and which 
could be suitable to involve also “commercial” players usually not 
interested in energy communities.  

(iii) Against this background are the new rules fit to promote the wide 
deployment of RECs in the context of RE-clusters and what rec-
ommendations can be made with regard to their transposition in 
to national law? 

Of course, any existing RE-projects from the dataset operating as 
energy clusters or coming close to doing so do not necessarily comply 
with the requisites of the Clean Energy Package since they emerged 
under entirely different regulatory frameworks. However, given that 

they had to cope with the same governance, institutional and techno-
logical challenges, they are a good benchmark for the new rules of the 
RED II and the IEMD/R. In particular, as the transposition leaves sig-
nificant room for manoeuvre to the national legislators, recommenda-
tions are important. 

2. Material and methods 

For the analysis we draw on a dataset of 67 best-practice examples of 
consumer (co-)ownership3 reported in the Palgrave Macmillan publi-
cation “Energy Transition: Financing Consumer Co-Ownership in Re-
newables” [15]. In this publication, consumer (co-)ownership is defined 
as “participation schemes that (a) confer ownership rights in RE projects 
(b) to consumers (c) in a local or regional area” [16 pp 7–8]. The cases 
are from 18 countries covering Europe, North and South America and 
Asia.4 In light of the potential for replication of the regulatory frame-
work beyond Europe, and to confirm the existence of projects that fit the 
criteria elsewhere, the extra-European cases present in the dataset were 
included in the analysis. 

To answer the first research question regarding the necessary tech-
nological, economical, legal conditions for success, we test the dataset 
for the following criteria: 

2.1. Energy cluster potential 

Both the REDII and IEMD mention the concept of energy sharing in 
relation to RECs/CECs. This will allow energy communities to share 
energy amongst participating entities without brokerage of a third party 
even when using the public grid. This is crucial for the functioning of 
energy clusters. To fulfil this function, certain technical aspects in a 
project need to be met: interconnectivity and bi-directionality between 
installations or installations and the market; complementarity due to a 
variety of RES-types in the portfolio; and flexibility options (storage, 
demand response, etc.). These aspects are more fully discussed in Theory 
section 3.1. 

2.2. Heterogeneity of members 

Eligible members for RECs are natural persons, small and medium- 
sized enterprises and local authorities while CECs are in principle 
open to all entities. Both the IEMD and the RED II thus support het-
erogeneity of members, which follows from the purpose and guiding 
principle for both types energy communities “to provide environmental, 
economic or social community benefits for its shareholders or members or for 
the local areas where it operates, rather than financial profits”. This crite-
rion is elaborated on more fully in Theory section 3.2. 

2.3. Governance and ownership 

The RED II prescribes that to qualify as a REC, the effective control, 
that is, the majority of voting rights, should be held by members based in 
the proximity of the installations. Furthermore, the autonomy of the 
REC from single shareholders is to be upheld by the principle that no 
single shareholder owns a controlling stake, that is, as a rule more than a 
third of the shares. Similarly, but less strict, the IEMD precludes entities 
engaged in large scale commercial activity and for which energy 

3 The notion of (co-)ownership is used here not in the technical sense of joint 
ownership but to indicate that there may be other owners next to the consumers 
amongst the shareholders such as municipalities or conventional investors.  

4 That is, CZ, DK, FR, DE, IT, NL, PL, ENG, SCT, ES, CH, CAL, CAD, BR, CL, 
IND, PAK, JAP; these countries were analysed following a consistent pattern 
including the energy mix, policies supporting consumer (co-)ownership, energy 
poverty, the regulatory framework, best practice, financing conditions, obsta-
cles and perspectives to enable a like-to-like comparison. 
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constitutes the primary activity as well as medium and large-sized en-
terprises from the shareholders effectively controlling the CEC; conse-
quently such entities may only have minority shareholding in the RE- 
project. This criterion is elaborated on more fully in Theory section 3.2. 

The 67 RE-projects were assessed according to the three criteria. This 
resulted in the selection of best-practice energy communities for further 
analysis. 

To answer the second research question regarding the conditions and 
incentive factors that were relevant to the success of these RE-projects, 
patterns in the development of the projects were discerned. Where the 
original dataset did not provide sufficient information regarding above- 
mentioned criteria, complementary research was carried out. Drawing 
on the discussion and conclusions from this analysis, we assess the third 
research question whether the rules of the new EU framework of RED II 
and IEMD/R are fit to promote the wide deployment of RECs in the 
context of RE-clusters. We also formulate recommendations with a view 
to the pending transposition of RED II and IEMD into national law to 
national policy makers. 

3. Theory 

3.1. The importance of RE clusters 

Current forecasts show that to meet the targets set out by the Paris 
Agreement, renewable electricity would need to make up at least 40%, 
but up to 63%, of new electricity supply by 2040 [17]. Some argue that 
100% RE is a desirable and achievable goal [18] and aligns with a more 
democratically organized energy system [19]. However, existing elec-
tricity grid technologies can only accommodate somewhere between 
20% and 40% from renewables [20,21]. To reach a larger share of 
renewable electricity, new grid designs that provide for more balancing 
and flexibility options are required [20,21]. And, indeed, in recent years, 
as grid-related information, new grid management technologies and 
materials have increased so-called smart grids allow for better coordi-
nation among the elements of generation, demand, and distribution 
[22]. Against the background of this development, matching supply to 
demand leads to three major shifts in energy infrastructure [23], namely 
“(1) the possibility of super grids that can transport large volumes of 
power over long distances to demand centres; (2) an increase in grid 
flexibility to match intermittent renewable power generation to demand 

that varies with time; (3) an increase in distributed infrastructures.” In a 
context of urbanization, combined with the decentralization of energy 
activities, tailored approaches that fit the landscape and load density are 
increasingly necessary [6,23]. 

In this paper, we outline a conceptualization of RE clusters, that 
address (2) and (3) by combining four interrelated elements that form 
the principles of design for tailoring to context specificity. These are: 
flexibility, interconnectivity, bi-directionality and complementarity. In this 
paper, we argue that the governance model of RECs and CECs as defined 
in the RED II and IEMD/R are the mirror image of this technical concept 
that will allow for increased social acceptance of the architecture and 
logic of a RE future. Complementarity of RE is a fundamental strategy to 
increase the share of RE in a given energy system. It is enabled through 
interconnectivity of multiple installations. Combining complementarity 
with grid flexibility options, such as storage, demand response, and 
active grid management, allows the share of RE in a given system to 
increase even more [e.g., 5,24. We discuss the four general functional 
aspects as they relate to RE. 

3.1.1. Flexibility, interconnectedness and bi-directionality in RE clusters 
Flexibility options allow for increased balancing of renewables on a 

grid. They often rely on smart meters5 and include prosumership, ag-
gregation,6 virtual power plants,7 micro grids,8 peer-to-peer trading,9 

storage10, and increasing the time sensitivity of loads through respon-
sive load and demand response11 [21]. At the same time these options 
rely on the presence of interconnectivity, that allows the inclusion of all 
sorts of different actors – be they small or large, professional or not, or 
between markets – and bi-directionality of energy flows that encourage 
dynamic, time-sensitive participation in flexibility options, particularly 
prosumership. 

Energy clusters can also include other forms of energy than elec-
tricity, which also rely on the principles of flexibility, interconnectivity 
and bi-directionality. These include distributed energy that may provide 
fossil fuel or biomass back up generation for RE-electricity, district en-
ergy (e.g., heating and cooling) and combined heat and power. 
Distributed energy is defined as the production of heat or electrical 
power near the end of the distribution network, and other practices that 
can balance loads at a similarly local scale [25]. District energy, or 
thermal networks, consist of multi-building heating and cooling, in 
which heat and/or cold is distributed by circulating either hot water or 
low-pressure steam through underground piping [26]. District networks 

Fig. 1. Elements of RE-Clusters. 
Source: Own elaboration. 

5 Smart meter: defined in Art.2 pt.23 IEMD as “an electronic system that is 
capable of measuring electricity fed into the grid or electricity consumed from 
the grid, providing more information than a conventional meter, and that is 
capable of transmitting and receiving data for information, monitoring and 
control purposes, using a form of electronic communication”.  

6 Aggregators acts in the market to manage demand response of multiple 
loads [21].  

7 Virtual power plant is “understood in Europe as a system resulting from the 
aggregation of RES-based energy generation plants to supply a desired demand 
in a reliable manner” [6].  

8 A micro grid is defined as “a group of interconnected loads and distributed 
energy resources within clearly defined electrical boundaries that act as a single 
controllable entity with respect to the grid” according to the U.S. Department of 
Energy [27].  

9 Art. 2 (18) RED II defines “peer-to-peer trading” as “the sale of renewable 
energy between market participants by means of a contract with pre- 
determined conditions governing the automated execution and settlement of 
the transaction, either directly between market participants or indirectly 
through a certified third-party market participant, such as an aggregator.”  
10 The role of storage is to store and deploy variable energy as dispatchable 

generation during periods of high demand in an electrical grid [23].  
11 “Responsive load and demand response innovations provide flexibility by 

enabling power consumption to vary in response to supply-side variability and 
grid conditions, and thus allow power demand to play a role in balancing 
variable renewables” [21]. 
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incorporate an underground system of piping from one or more central 
sources to industrial, commercial and residential users. The heat deliv-
ered to buildings can also be used for air conditioning by adding a heat 
pump or absorption chiller [26]. Therefore, district energy involves 
interconnectivity and flexibility of the distribution of heating and 
cooling on a grid; it often relies on a range of actors, as it can be fuelled 
by industrial waste heat (e.g., sewage, industrial processes), solar, 
biomass, geothermal, waste-to-energy (WTE), combined heat and power 
(CHP) [26] or deep lake cooling water 28. CHP simultaneously produces 
both heat and power [21] as it captures waste heat from power pro-
duction, and can be fuelled by fossil fuels or biomass, biofuels, and 
heating load can be combined with solar hot water heating or waste heat 
and distributed through district energy systems [26]. 

In the following sections, the interaction of these elements and their 
relevance to the challenges of the Energy Transition are described. 

3.1.2. Complementarity of RES to improve the volatility of RE generation 
The main sources of RE are solar PV, wind, biomass, biogas, and 

hydroelectric. While the main goal of energy provision is to maintain 
reliability for energy users and minimize their economic losses [23], 
many renewable forms of energy production are variable on both short 
and long time scales (hourly, daily, monthly) [29]. On a temporal basis, 
the complementarity (asynchronicity of variable energy production that 
smooths out total or combined energy production over time) of a port-
folio of RES, be they wind and hydroelectric [30], wind and solar PV 
[24,29,31], and wind, hydroelectricity and solar PV [32], is found to 
have multiple benefits that reduce the barriers to incorporating larger 
shares of variable sources of RE into an electricity grid.12 For example, 
many studies have demonstrated the economic feasibility and reliability 
of standalone hybrid solar PV and wind installations [29]. 

However, the literature demonstrates other benefits of complemen-
tarity of RE, mainly the ability to integrate a larger share of renewables 
to a grid and/or improve cost effectiveness of RE systems. In the case of 
developing countries, Zhang et al. [32] found that the original trans-
mission channel of hydropower can carry a relatively sustained and 
stable power supply for the grid with the combined use of cascaded 
hydropower (14,700 to 15,300 MW) storage capacity that can 
compensate for large-scale wind (5,200 to 6,800 MW) and photovoltaic 
power (4,950 to 13,050 MW). Complementarity is also shown to 
improve with the addition of flexibility options, and improves the eco-
nomics of the flexibility options themselves. Ramirez Camargo et al. [5] 
have found in the case of solar PV and battery systems to supply elec-
tricity for singular self-sufficient households in intermediate density and 
thinly populated areas, the inclusion of small wind turbines to a cluster 
of 10 households decreased total system costs and the required storage 
capacities. Sun and Harrison [24] demonstrate that when solar PV and 
wind resources are combined rather than considered as singular re-
sources, this complementarity leads to more effective use of network 
capacity by renewables, and increases the amount of RE generation 
capacity a network can host and the total energy export; these improved 
outcomes are further increased with flexibility options of active network 
management technology; and increased even further with governance, 
as carefully designed curtailment rules. 

3.1.3. Energy density and spatial reorganization of renewable energy 
systems 

The transition to a larger share of RE also requires a spatial reorga-
nization of our energy systems, cityscapes and landscapes [6,33–35]. 
The decentralization of RE systems will not be evenly distributed [33, 
34] — there will be different technologies and combinations for 
different contexts [6,36], and this uneven distribution will coincide with 
different populations, with a range of socioeconomic statuses, cultures, 

local politics and local economic development patterns, in different 
ways [23] . 

One key-contributing factor to this uneven distribution is the 
diverging pattern of energy density per unit area (W/m2) of energy 
supply and energy demand. Alongside temporal variation of renewable 
power, renewable sources can often be several orders of magnitude less 
energy dense per area unit (W/m2) than conventional thermal power 
generation (nuclear and fossil fuel) [37]. This lower energy density 
means that renewable and distributed generation sets new pressures on 
the use of space, and requires the coupling of spatial and energy plan-
ning [6]. At the same time, another key trend in the consideration of the 
Energy Transition is urbanization, a key factor in growth [38] that will 
impact energy demand centres [23,39], as will the electrification of 
transportation [23]. Energy demand depends on land use planning and 
the relative location, shape, and built density of industrial, commercial, 
and residential centres [40–42]. The spatial density of energy demand in 
urban centres can be several orders of magnitude higher than the spatial 
density of production of RE [43]. Hoicka and MacArthur [23] point out 
that if growth of electricity demand in a dense downtown core outpaces 
the size of the transmission lines, it can put pressures on delivering 
supply, as bringing sufficient electricity or energy to an urban centre can 
lead to congestion and constraints on the electricity grid. 

That less spatially energy dense RE puts pressures on space, and more 
spatially energy dense demand centres may increase pressure on the 
grid’s ability to deliver electricity offers some explanation of how urban 
and rural populations interact differently with energy. Tailored solu-
tions in urban centres tend to focus on combined heat and power and 
district energy, solar PV, and small size to no wind power generation [9], 
as well as participation in EE, demand response, and other flexibility 
options [23]. Meanwhile, tailored solutions in rural settings assess 
temporal complementarity across space to determine the best regions to 
promote different technologies. For example, combinations of wind and 
solar PV [5]. The location of power installations affects the optimization 
of resource use and costs in an interconnected system, and therefore, 
assessments for complementarity between resources can be spatial as 
well as temporal, in order to find the best combination of power plant 
locations and resources for an energy system [30]. In the case of 
wind-solar hybrid, Ren et al. [28] found that complementarity can be 
improved with the dispersion of wind farms, but not of solar power. 
They also found that the complementarity between wind and solar PV 
was more significant than the spatial complementarity of a single source 
between regions [29]. Highly networked models with multiple auton-
omous suppliers of energy will have a decentralization of capacity and 
supply decisions, although regional uptake is expected to have wide 
spatial variation and uneven development spatially [33]. The matching 
of supply and demand both spatially and temporally requires consider-
ations of demand growth, grid utilization and constraints, the optimi-
zation of the use of space, flexibility options, and the social acceptance 
of flexibility, demand, generation and distribution technologies. This 
illustrates why tailored approaches, that we define as RE clusters, are 
increasingly required to manage local energy issues, whether on-grid, 
off-grid, urban, or rural and depending on land-uses [6]. What is 
necessary are institutions to support these forms of heterogeneity in 
order to increase RE across communities and energy systems. 

3.2. Defining energy communities and energy clusters under IEMD and 
RED II 

In this paper, energy communities and energy clusters are mirror 
images, governance and technological, of the same concept, entailing 
flexibility, bi-directionality and interconnectivity options between pro-
sumers and producers of energy and the market, allowing energy sharing 
of a portfolio of RES, that can enhance complementarity. The previous 
sections described how the combined elements that make up this 
conceptualization of energy clusters are increasingly recognized as a 
crucial component for the advancement of a transition to a greater share 

12 Reliability is also increased with the combination of with more dispatchable 
resources, such as biomass/biogas (check dispatchability) or fossil fuels. 
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of RE, to address technological, infrastructural, and economic pressures. 
The following sections outline how (renewable) energy communities 
may address the social, political and institutional pressures. 

3.2.1. RED II, prosumers and renewable energy communities 
As mentioned in the introduction, RED II offers consumers the right 

to prosume, be they physical persons, organizations and enterprises 
individually13 or collectively organised in “Renewable Energy Commu-
nities“ (RECs).14 RECs have an own area of operation not falling under 
the IEMD/R as far as other types of energy, that is, not electricity, are 
concerned. In this regard, the possibility to benefit from small-scale 
back-up conventional generation is an important element for micro- 
grid solutions, whether on or off-grid. The “right to prosume” entails 
the right to generate RE, including for their own consumption and to 
store or sell excess electricity production including via power purchase 
agreement (PPA), suppliers and peer-to-peer trading, receiving market 
based remuneration and guarantees access to all suitable energy markets 
directly or via aggregation. Most importantly, in the cluster context this 
also includes the right for RECs to share RE produced on their site/sites 
(bi-directional and interconnected) within that community. To promote 
RE, the RED II contains an “enabling framework” for these consumers, 
who have traditionally received energy uni-directionally from the main 
grid, to become prosumers, by assuming bi-directional and inter-
connected relationships of energy production and consumption between 
the prosumer and other consumers, prosumers, producers, and the 
market. Recital 71 RED II stipulates “Renewable energy communities 

should be able to share between themselves energy that is produced by their 
community-owned installations.” By providing an “enabling framework” 
that includes the possibility of sharing energy15 among consumers, 
producers, and prosumers locally, RECs promote bi-directional and 
interconnected energy production and consumption, all indispensable 
elements in RE clusters. 

Electricity sharing is defined in recital (46) IEMD and enables 
members of RECs “to be supplied with electricity from the generation plants 
within the community without being in direct physical proximity or behind a 
single metering point.” This includes the right to virtual net-metering 
resulting from an earlier passage of the same recital that describes the 
specific link to information and communication technologies (ICT): 
“Citizen energy communities should not face regulatory restrictions if they 
apply existing or future ICT to share electricity from generation assets within 
the community between its members or shareholders based on market prin-
ciples, for example by offsetting the energy component of members using the 
generation available within the community, even over the public network, 
provided that both metering points belong to the community”. Art. 22 para 4 
RED II stipulates that the “enabling framework” to promote and facili-
tate the development RECs “shall ensure, inter alia, that: … (e) renewable 
energy communities are not subject to discriminatory treatment with regard to 
their activities, rights and obligations as final customers, producers, suppliers, 
distribution system operators, or as other market participants“ stressing their 
right to own and operate distribution systems [44]. 

3.2.2. RED II and IEMD/R encourage flexibility, interconnectivity, and bi- 
directionality 

The new opportunities for flexibility brought along by the Energy 
Transition – as well as the accompanying challenges – are reflected in 
both RED II and IEMD/R. The new rules encourage energy sharing and 
the elements of flexibility, interconnectivity and bi-directionality above 
all through rules on smart meters, micro grids and peer-to-peer trading. 
Arts. 19–22 IEMD re-launch the rollout of smart metering with the 

Fig. 2. Elements of RE clusters. 
Source: own elaboration. 

13 Pursuant to Art. 2 RED II as “Renewable Self-consumer” is a final customer 
that generates renewable electricity for its own consumption operating within 
its premises (also SME if not primary commercial/professional activity) and 
“Jointly acting Renewable Self-Consumers“ (minimum of 2) are located in same 
building or multi-apartment block.  
14 Pursuant to Art. 2 RED II a REC is a legal entity based on open & voluntary 

participation, autonomous, and controlled by shareholders or members, located 
in proximity of the RE projects, owned & developed by that legal entity. 

15 Art 16 para 3 IEMD obliges Member States to ensure that citizens energy 
communities: “… (e) are entitled to arrange within the community sharing of 
electricity that is produced by the production units owned by the community…”. 
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relevant provisions applying to future installations and to installations 
replacing older smart meters. Art. 19 para 2 IEMD stipulates that 
“Member States shall ensure the implementation of smart metering systems in 
their territories that shall assist the active participation of customers in the 
electricity market.” However, this may be subject to a cost-benefit 
assessment according to the principles outlined in Annex III of the 
directive. Nevertheless, pursuant to Art. 21 IEMD, even where smart 
metering is negatively assessed as a result of this cost-benefit assess-
ment, consumers as final customers – while bearing the associated costs 
– are entitled to have a smart meter installed or upgraded. The under-
lying rationale is to promote energy efficiency and to empower final 
customers with the aim to optimise the use of electricity. The new 
legislation accomplishes this, amongst others, by introducing interop-
erable smart metering systems in particular with consumer energy 
management systems and smart grids, providing energy management 
services and developing innovative pricing formulas (compare Art. 19 
para 1 IEMD). 

Furthermore, Art. 16 para 2 (b) IEMD foresees for Member States the 
possibility to grant energy communities the right to own, establish, 
purchase or lease distribution networks and to autonomously manage 
them. In this case, that a REC acts as a network operator it becomes an 
addressee of the regulation framework and in particular of the condi-
tions set out in Art. 16 (3) IEMD. However, as recital (47) states the 
IEMD allows the Members States to grant such networks the same 
privileges as for closed distribution networks in the meaning of Art. 38 
IEMD, in particular exemptions from procurement and approval re-
quirements. This is a specific exception for energy communities since 
Art. 38 IEMD as a rule excludes the qualification as closed distribution 
networks if household customers are supplied. Finally, Art. 2 (18) RED II 
defines "peer-to-peer trading" as “the sale of renewable energy between 
market participants by means of a contract with pre-determined conditions 
governing the automated execution and settlement of the transaction, either 
directly between market participants or indirectly through a certified third- 
party market participant, such as an aggregator.” The underlying distrib-
uted ledger technologies, for example blockchain, rely on the concept of 
tracking single transactions simultaneously on a shared ledger that the 
parties to the transaction trust to be accurate and permanent [45]. The 
Internet, being inherently decentralised in its physical structure, is the 
natural information grid for distributed ledger technologies. The ma-
jority of pilot and research projects are centred on direct exchanges of 
energy between customers, that is, “peer-to-peer” marketing of energy 
and offering electricity based on crypto currencies [[46]]. However, the 
fields of application include managing the trade of RECs and the 
charging of electric vehicles or optimizing internal and 
business-to-business processes within RECs. 

3.2.3. How RED II and IEMD/R allow for complementarity 
The new rules also offer the potential for complementarity of RE in 

RECs in three ways: (a) allowing multiple resources (b) through flexi-
bility option of peer-to-peer trading among prosumers and producers 
that supports a range of resources that can be complementary with (c) 
the entitlement to own and manage distribution networks, or delegate 
their management. Further enabling factors of complementarity are the 
preferential rules for RECs for curtailment, priority dispatch, trading in 
day-ahead and intraday market as well as for access to balancing mar-
kets. Art. 12 IEMR defines the principle of priority dispatch for RE plants 
with an installed electricity capacity of less than 400 kW and for 
demonstration projects for innovative technologies.16 However, priority 

dispatch is to be phased out with a threshold of less than 200 kW for RE 
plants commissioned after 1 January 2026 the. With regard to non- 
market-based redispatching17 Art. 13 para 6 IEMR makes an exemp-
tion for self-generated renewable electricity not fed into the grid 
allowing downward redispatching and possible curtailment only if no 
other solution is available to resolve grid security issues; defines an 
exemption from. Furthermore, with regard to RECs Art 8 para. 3 IEMR 
stipulates “Nominated electricity market operators shall provide products for 
trading in day-ahead and intraday markets which are sufficiently small in 
size, with minimum bid sizes of 500 Kilowatt or less, to allow for the effective 
participation of demand-side response, energy storage and small-scale re-
newables including directly by customers.” 

Apart from the general catalogues of rights and duties, there are also 
balancing rules with specifications and exemptions for energy commu-
nities. According to Art. 5 IEMR, market participants have balance re-
sponsibility, i.e., they are responsible for any imbalances they cause in 
the electricity system and are either themselves “balance responsible 
parties” or may contractually delegate their responsibility. However, 
Member States may allow exemptions for RE plants with an installed 
electricity capacity of less than 400 kW (and for RE plants commissioned 
after 1 January 2026 of less than 200 kW) provided that financial re-
sponsibilities for imbalances are fulfilled by another party. Non- 
discriminatory access for renewable electricity also to balancing mar-
kets is guaranteed by Art. 6 IEMR, including electricity generated from 
variable RES, demand response and energy storage, be it individual or 
through aggregation. 

3.2.4. The new governance model and incentives and preferential 
conditions for RECs 

RED II and IEMD put forward a new Europe-wide governance model 
for energy communities (see Table 1). Both types of energy communities 
provide an enhanced focus on environmental, economic or social com-
munity benefits rather than on profits, and limit the effective control of 
the energy community to their local members or shareholders as main 
beneficiaries. RECs do this by tying control to the criteria of locality and 
geographic proximity of their members or shareholders. CECs, on the 
other hand, limit control by the size of the shareholders and their 
commercial activity, and excludes those for which energy constitutes the 
primary area of activity. 

With regard to incentives, RED II puts RECs in a better position to-
wards public authorities and other electricity undertakings providing a 
catalogue of explicit rights granted specifically to them and defining the 
principles of non-discriminatory and proportionate treatment. This 
additional scope of RED II is of particular importance in Member States 
where RECs do not yet exist, for example, in Eastern Europe. This 
obligation of Member States in Art. 22 RED II includes ensuring that 
“unjustified regulatory and administrative barriers are removed”, “tools to 
facilitate access to finance and information are available”, “regulatory and 
capacity-building support is provided to public authorities in enabling and 
setting up RECs, and in helping authorities to participate directly” and that 
they “take into account specificities of renewable energy communities when 
designing support schemes in order to allow them to compete for support on 
an equal footing with other market participants.” To avoid the possibility 
that utilities or financial investors set up RECs in order to benefit from 
this consumer-oriented “enabling framework”, RED II limits corporate 
control to the above-mentioned qualified categories of entities and ex-
cludes undertakings whose participation in a REC constitutes their pri-
mary commercial or professional activity. 

The attractiveness and coherence of this “enabling framework” 
spelled out by each member state according to national specificities will 
be key to the question of whether energy communities that comply with 16 Pursuant to Art. 2 pt (24) IEMR “a project which demonstrates a technology as 

a first of its kind in the Union and represents a significant innovation that goes well 
beyond the state of the art.” 

17 Market-based redispatching with resources selected amongst generation, 
storage or demand facilities and being financially compensated is the rule while 
non-market-based redispatching is a default solution. 
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the criteria of RED II and IEMD will fulfil the desired functions of our 
concept of energy clusters. 

4. Results 

The results of the analyses for cluster potential of the cases that were 
described in the methods section are presented in Table 2–6. The results 
demonstrate that in the evaluation of the 67 cases, only five can be 
qualified as already operating as fully-fledged RE clusters and RECs 
(Tables 3 and 6). In 31 of the original case studies, the project includes 
solar energy (photovoltaics and/or thermal). Furthermore, the dataset 
covers a wide range of RES and sustainable energy solutions: biomass 
heating plants with wood chips, biogas plants with CHP output, on-shore 
and off-shore wind turbines, storage systems, bio fuel production, 
methane production, heat pumps, run-of-river hydroelectric, solar street 
lighting, micro and smart grids and finally district heating networks. 

4.1. Non-qualified RE projects 

As we identify nine cases having cluster potential or already function 
as clusters (Table 4, 5 and 6), the remaining 58 do not show cluster 
potential for a variety of reasons: some projects meet the heterogeneity 
and governance requirements, but do not come close to meeting RE- 
cluster requirements. In others, the opposite is true, with technical re-
quirements partially met but projects being dominated by commercial 
actors or only owned by one shareholder. A diversification of partici-
pating actors in 47 of the dataset’s cases would be needed to meet RED II 
and IEMD qualification criteria in terms of governance and heteroge-
neity. Many of the evaluated cases are projects where only one actor that 
is not a cooperative or a municipality has ownership and thus do not 
meet the heterogeneity criterion. In a number of the projects a large 
energy firm not based in the proximity of the installations has an 
ownership stake exceeding 33% or a majority stake violating the 
governance criterion. This also obstructs the autonomy condition set out 
in REDII and the prohibition of large energy firms to control a CEC per 
IEMD. Furthermore, many projects feature only one type of RES, not 
allowing them to meet the complementarity element, and mention no 
flexibility options, preventing them from functioning as fully-fledged RE 
clusters in our understanding of the term. 

4.2. Projects with RE cluster potential that do not meet REC requirements 

Projects with strong RE cluster potential, but that do not meet REC 
requirements, are described in Table 4. In two cases, the Spanish Bar-
celona Energia and the Czech bio-energy centre in Kn�e�zice the sole 
shareholderis the municipality , therefore not meeting the heterogeneity 
and governance requirements. Further, while these contain multiple RES 
that contribute to complementarity and have bi-directionality and 
interconnectivity, they do not include flexibility. These projects in 
Table 4 would require the inclusion of the element of flexibility in the RE 
cluster criterion, and much larger adaptions to heterogeneity and 
governance to meet the requirements of RECs. 

4.3. RE projects functioning as or close to RE clusters but not fully meeting 
REC requirements 

Two cases, namely the micro-grid in Huatacondo, Chile, and the 
project in Le Mene in France scored well (Table 5). The project in 
Huatacondo, Chile, meets all four elements of the cluster criterion of the 
technical cluster requirements, but is currently dominated by a com-
mercial actor, although, ownership is set to change hands. The project in 
Le Mene in France met most of the criteria for energy clusters; it has 
complementarity of RES, bi-directionality, and interconnectivity, but is 
missing flexibility. In their current state, neither complies with either 
the heterogeneity or governance criterion for RECs, but with relatively 
small adaptions to all three criteria (Table 5), both could meet full REC 
and RE cluster criteria. 

4.4. RECs that are model or almost model RE clusters 

From the evaluation of the 67 best-practice cases in the data set, five 
projects are found to adhere best the evaluation criteria, thus qualifying 
as RE-communities that actually are RE-clusters. These are: the micro- 
grid project on the Dutch island of Ameland, the biomass and PV proj-
ect in the municipality of Hostetin in the Czech Republic, the project in 
Odhanturai, rural India, the cooperative E-Werk Prad in Italy and, 
finally, the electricity grid on the Isle of Eigg, Scotland. How they match 
the three criteria is shown in Table 6. Three of the projects, E-Werk Prad, 
Ameland and the municipality of Hostetin, meet all RE-cluster criteria 
without reservation. The other two clusters each meet the complemen-
tarity requirement, but are missing only one of the three of bi- 
directionality, flexibility or interconnectivity. All five projects meet 

Table 1 
The new governance model for energy communities under RED II and IEMD.  

Criteria Renewable Energy Communities pursuant to RED II Citizen Energy Communities as defined in IEMD 

Eligibility  � natural persons, in principle open to all types of entities;  
� Small and medium sized enterprises,  
� local authorities, incl. municipalities;  

Primary Purpose “environmental, economic or social community benefits for its shareholders/members or for local areas where it operates, rather than financial profits”; 
Member-ship voluntary participation open to all potential local members based on 

non-discriminatory criteria; 
voluntary participation open to all potential members based on non-discriminatory 
criteria;  

Ownership and 
control  

� effectively controlled by shareholders or members that are 
located in the proximity of the RE project;  

� effectively controlled by shareholders or members of the project;  

� is autonomous (no individual shareholder may own more than 
33% of the stock).  

� limitation for firms included in shareholders controlling entity to those of small/micro 
size (not medium);   

� shareholders engaged in large scale commercial activity and for which energy 
constitutes primary area of activity excluded from control. 

Source: Own elaboration. 

Table 2 
Number of consumer co-ownership projects that meet each criterion.   

Criterion 1. 
Cluster potential 

Criterion 2. 
Heterogeneity 

Criterion 3. 
Governance & 
Ownership 

Number of 
projects 

9 20 7  

Table 3 
Number of consumer co-ownership projects that meet multiple criteria.   

Meets 1 of 3 criteria Meets 2 of 3 Meets 3 of 3 

Number of projects 16 4 5  
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the heterogeneity and governance requirements of RECs and are clas-
sified as such. 

5. Discussion 

With regard to the results of above analysis we, however, would like 
to remark on the limits of the data set referred to that may have affected 
the outcome. The list of cases used for the analysis is not exhaustive. 
More or different cases could have been included but for a variety of 
reasons were not chosen to be included in the country chapters by their 
authors and, of course, there may have been gaps in information on the 
cases reported. Furthermore, the criterion of consumer (co-)ownership 
used in the sampling frame narrow the perspective to a certain extent; 
this stems on the one hand from the ownership structure as a determi-
nant of control within the EUs new governance framework and on the 
other hand from the function of (co-)ownership as an economic incen-
tive. It should be mentioned that alternative ownership settings, how-
ever, are possible in energy communities that do not comply with RED II. 

The results demonstrate that while elements of RE-clusters are 
already happening in the current market, there seems, indeed, need for 
rules to support all of the elements of RE clusters to occur simulta-
neously. These findings also support our argument that energy clusters 

and energy communities are mirrors of the same concept. The absence of 
the governance and heterogeneity criteria is often observed in projects 
that fall short of cluster elements of flexibility, bi-directionality and 
interconnectivity (Table 4), while the presence of most of the cluster 
criteria occurs simultaneous to the governance and heterogeneity 
criteria being met (Table 6). Projects in Table 5 are somewhere in the 
middle, requiring slight modifications to all criteria to be considered 
both RE-clusters and RECs. 

What is striking in terms of geography about the five model RE- 
clusters and the two “nearly clusters” is that they are all sited in rural 
areas. This may relate to the fact that several RES technologies are only 
feasible further away from population centres as discussed in section 
3.1. Also, the Eigg and Ameland projects are sited on islands whereas the 
Huatacondo and E-Werk Prad projects are situated in a remote mountain 
areas. This suggests that in the absence of further facilitating rules for 
urban areas, isolated and rural communities are a more facilitative 
setting for the emergence of energy clusters due to the importance 
placed on self-reliance and resource availability [see also 64]. It raises 
the question, however, whether rural communities, due to their mem-
bers living at potentially long distances from each other and the in-
stallations, would be eligible as RECs according to the proximity 
criterion set out in RED II (see discussion in section 3.2). Furthermore, 

Table 5 
RE-Projects already or nearly functioning as clusters but not fully meeting the REC criteria of heterogeneity or governancea.  

Country/Name/ 
year set up 

Heterogeneity Cluster potential Governance & Ownership Still needed to qualify 

France: Le Men�e’s 
energy self- 
sufficiency 
project, 2007 

A group of local officials, individuals, 
mostly farmers organised in local 
cooperative, partner with installation 
operators through the association of 
municipalities Le Men�e in rural Brittany  

� Complementarity: collective methane 
production, bio fuel production, 6 MW 
installed capacity wind farm;  

� Wind farm owned 30% by 
local citizens; 50% by 
energy company Idex and 
20% by a public bank;  

� Governance criteria only 
partly met with large energy 
firm not based in the area 
holding majority stake in the 
wind farm  � Interconnectivity: Also includes 

biomass powered heating districta  
� Methane plant owned in 

thirds respectively by local 
farmers cooperative, public 
bank and energy company 
Idex;  

� Bi-directionality: wind farm is 
connected to the main grid  

� Bio-fuel production plant 
owned by local farmers 
cooperativea  

� Flexibility missing   

Chile: Huatacondo 
micro grid 
project, 2010  

� Situated in remote Andes mountain 
town of Huatacondo;  

� Complementarity and flexibility: 
Hybrid system of a 23 kW solar PV 
plant, a 3 kW wind turbine, a 120 kV A 
diesel group, and a 129 kWh storage 
system part of a smart grid;  

� Ownership of installations 
to be conferred to the 
Huatacondo community;  

� Heterogeneity and 
governance will depend on 
transfer of ownership stakes 
to community;  

� Implementation supported by 
University of Chile and funded by a 
mining company  

� Interconnectivity and bi-directionality: 
micro gridb  

� Involvement of locals in 
operating the system 
through smart technology, 
basic maintenance activities 
carried out by locals  

� Latest available information 
on project confirms 
installations still owned by 
the mining firmc  

a If not indicated otherwise, the information on the cases is retrieved from the original dataset (see [15]. Source of information: a) [50]; b) [51]; c) [52]. 

Table 4 
Projects with RE-Cluster potential not meeting the REC criteria of heterogeneity or governancea.  

Country/Name/year 
set up 

Complementarity: Diversity of RES/ownership Flexibility/interconnectivity/bi-directionality 

Spain: Barcelona 
Energia, 2017 

41 solar PV plants on Barcelona City Council buildings, waste-to-energy 
plant and biogas plant (total 45 MW); 17 solar PV pergola systems on public 
squares and parks; supplies municipal buildings and planned ca. 1260 
households in 2019/owned by the municipality of Barcelonac 

Bi-directionality/interconnectivity: municipal incentive program for 
citizens who want to set up solar PV and solar thermal systems either 
individually or collectively; installations can be set up entirely for self- 
consumption or grid connectedcd. 
No indication of flexibility measures.  

Czech Republic: 
Kn�e�zice bio-energy 
centre, 2007 

Biogas plant with CHP (output: electrical 330 kW, thermal 405 kW) and a 
municipal heating plant consisting of two boilers (800 and 400 kW) cover 
Knezice’s heat and electricity demand entirelye/owned by the municipality 
of Knezice. 

Bi-directionality/interconnectivity: excess electricity from biogas plant 
sold to the grid; 
No indication of flexibility measures.  

a If not indicated otherwise, the information on the cases is retrieved from the original dataset (see [1]. Source of information: a) [47]. b) [48]. c) [49]. 
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the Ameland, Huatacondo and Le Men�e projects required the partici-
pation of – at least in the inception phase – a large firm as main or 
co-investor. Due to lower population density in rural areas there may be 
fewer potential investors than there are in urban areas, that are typically 
communities of interest. Projects in these areas may require financial 
participation of larger firms based outside of the energy community’s 
area. These firms may insist on majority share ownership. However, 
projects set up under this condition would be disqualified as REC and not 
eligible to benefit from the RED II “enabling framework”. Furthermore, 
considering the high energy demand in urban areas and ambitious 

climate and energy targets municipalities around the world have set, 
they will need increasing RES supply [23,65]. An open question is how 
to facilitate the proliferation of RECs and RE-clusters in any context and 
in particular in urban areas. The RED II “enabling framework” focussing 
on Communities of Place should therefore be kept flexible by the na-
tional legislator when spelling out its specific conditions allowing – 
where appropriate – to include also Communities of Interest as well as 
and Communities of Interest and Place [13]. 

The Eigg, Hostetin, Huatacondo and Odhanturai projects for the in-
vestment costs relied for a large part on public and private grants. This 

Table 6 
RECs that are model or almost model RE clustersa.  

Country/Name/year 
set up 

Heterogeneity Cluster potential Governance & Ownership 

Netherlands: 
Duurzaam Ameland, 
2007 

Partnership between municipality of Ameland 
and a number of private and public entities to set 
up innovative sustainable energy projects on the 
island. 

Projects include:  
� Solar PV farm (6 MWp) 2010;  
� Flexibility, bi-directionality and 

interconnectivity: Development of largest micro 
grid of the Netherlands in 2019; enabled by an 
exemption from electricity regulationa;  

� Complementarity: Municipality addresses 
volatility of solar energy primarily by fuel cells 
supplied with natural and biogas; supplementary 
heat pumps and combined-heat-power stations 
connected to micro-grida  

� Solar farm co-founded by municipality, 
local energy cooperative and Eneco, a 
large energy company;  

� Founding partners each hold a third of the 
shares guaranteeing the autonomy 
requirement for RECs       

Scotland (UK): Isle of 
Eigg electricity grid, 
2008  

� Operated and maintained by Eigg Electric Ltd. 
a 100% subsidiary of Isle of Eigg Heritage 
Trust, the community organisation owning 
the island;  

� Trust’s members are Isle of Eigg Resident’s 
Association, Highland Council and Scottish 
Wildlife Trust;  

� Financial support of a number of public and 
private entities for inceptionb  

� Complementarity and interconnectivity: Stand- 
alone or off-grid micro-grid system with hydro- 
electric, solar PV, and wind power (combined 
184 kW);  

� Flexibility: Bank of batteries; off-grid Feed-in- 
Tariff covers operating costs; back up diesel power 
generationb  

� Demand management: 5 KW cap on energy 
consumption for each household and 10 kW for 
business premises to cope with volatility of RE; 
households keep track of consumption levels with 
individual electricity metersc 

Majority of appointed local residents on Isle 
of Eigg Heritage Trust’s boardc ensuring 
project’s compliance with heterogeneity, 
governance and ownership criteria;          

Czech Republic: 
Host�etín municipal 
heating plant, 2000/ 
PV, 2008 

Rural village of Host�etín:  
� Heating plant funding: 54% State funding, 

31% Dutch grant, 9% Czech Energy Agency, 
6% residents connected to heating plant;  

� PV plant: joint investment of village and three 
foundations each holding 31%.  

� Complementarity, bi-directionality, flexibility and 
interconnectivity: Biomass central heating plant 
fuelled by wood chips (732 kW); solar PV Panels 
(50 kWp); solar thermal collectors sited both on 
commercial and residential premisesd;  

� Interconnectivity: Solar PV power plant 
occasionally supplies electricity to heating plantd  

� Local actors Host�etín village (7%) and 
Veronika foundation (31%) holding 38% 
of stakes in heating plant and 62% in PV 
project thus effectively controlling both;  

� Biomass plant funded by grants and 
operated and owned by villaged   

India: Odhanturai 1996 Local government’s green energy programme 
contributed EUR 186,000 to the wind turbine, 
remaining EUR 48,000 by villagers and EUR 
138,000 bank loan taken on by village council of 
rural Odhanturai.  

� Complementarity: 1996 solar street lighting; 2006 
a 350 kW wind turbine in village and 9 kW 
biomass gasifier power generation system to 
substitute grid electricity for pumping drinking 
watere;  

� Bi-directionality: Amortized loan by selling part 
wind turbine’s produced electricity to local grid 
operator; remaining part supplies residents;  

� Interconnectivity: biogas system is connected to 
each house for cooking purpose 

Installations owned and operated by the 
village council, minority share held by 
villagerse         

Italy: E-Werk Prad, 
1926  

� Plants and grid owned and operated by a local 
cooperative of which 1,300 families, local 
SMEs and municipality are members;  

� Coop members benefit from discounted 
energy prices due to exemption from system 
costs for self-sufficient cooperativesf;  

� Electricity consumption is 64% coop members 
vs. 36% non-membersg;  

� First investment in 1927 in hydro-electric 
powerplant of 375.000 Italian Lire 
(equivalent to value of 300 milk cows)h; 2001- 
17 14 mln. EUR investment in district heating, 
with the region contributing 30%i.  

� 4 biomass stations (total 7.4 MW), 210 solar 
thermic plants 2,200 m2, 5 micro hydro plants 
(4,082 kW) and 141 solar PV installations (total 
6.87 MW) cover Prad community’s heat and 
electricity demand entirelyj;  

� Bi-directionality/ interconnectivity: Cooperative 
members can install solar PV panels on their 
premises and feed electricity into the gridk.;  

� Flexibility measures: own local electricity grid and 
district heating as well as 2 buffer tanks with a 
thermal storage capacity of 293,000 litres.g  

� Most local families (ca. 95%) participate, 
local SMEs and municipalityg;  

� One member / one vote principle 
independent of capital share in project;  

� However, Italian cooperative law allows 
privileged position of investing members 
with regard to voting rights.  

a If not indicated otherwise, the information on the cases is retrieved from the original dataset (see [15]. Source of information: a) [53]; b) [54]; c) [55]; d) [56]; e) 
[57]; f) [58]; g) [59]; h) [60]; i) [61] j) [62]; k [63].). 
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points to the importance of external funding for the economic feasibility 
of energy communities. An enabling framework should facilitate this 
kind of funding for example through tax breaks for donors and investors 
and/or credit guarantees and access to capital credit at low interest 
rates. 

But even broader support may be needed through a clearly prefer-
ential regulation for off-grid and micro-grid projects, as the Ameland, 
Eigg and E-Werk Prad projects illustrate, and it appears that this should 
include aspects of technology. In the case of flexibility, for example, in 
the cases of Eigg and Huatacondo, the active involvement in responsive 
load and demand response by consumers being part of the micro-grid 
was incentivized. This stresses the importance of flexibility options 
that enable energy clusters as addressed in section 3.1. When flexibility, 
interconnectedness and bi-directionality features were not or only 
scarcely encountered (see the cases of Knezice and Barcelona in Table 4), 
there was also a lack of diversity in participating actors in these projects. 
But even more important to broader support is the issue of comple-
mentarity, as this may be related, for example, to a range of actors that 
could contribute expertise and complementary RES installations. As 
outlined in Table 2, the cases that meet minimum conditions to be an RE 
cluster have a variety of RES in the projects. With regard to the model RE 
clusters in Table 6 observe a broad range of combinations of RES in the 
portfolio of the selected cases: three micro-grids with wind turbines, 
solar PV and storage system in the first; solar PV, fuel cells and CHPs in 
the second; hydro-electric, solar PV and wind power in the third. The 
Odhanturai model RE cluster features a combination of solar PV, wind 
turbines, biomass gasifier and a biogas system. This emphasises that, 
following theory, in practice possible combinations in RE clusters are 
broad and tailored to local conditions. This circumstance should be 
taken into account and complementarity with considerations that it can 
be enhanced by the interconnectivity of multiple distinct actors should 
be deliberately incentivized when transposing the “enabling frame-
work” of RED II into national law until June 2021. 

Ameland and Eigg each tapped into preferential regulation that 
removed obstacles for their implementation. These “regulatory sand-
boxes” [66,67] are an indication that the forthcoming preferential 
conditions contained in the “enabling framework” of RED II will be 
important for the establishment of RECs. And, indeed, the German 
Federal Ministry for Economic Affairs and Energy (BMWi) has launched 
an initiative introducing so called “Regulatory Sandboxes for the Energy 
Transition” (in German: “Reallabore der Energiewende”)18 More 
generally the fact that in the majority of the RE-projects with cluster 
potential governance or heterogeneity requirements of RED II are absent 
indicates that when RE clusters are structurally present, an enabling 
framework could effectively encourage local control of projects as well 
as heterogeneity of their members and such promote the emergence of 
RE clusters. 

6. Conclusions and policy recommendations 

It is increasingly argued that social justice principles should be in-
tegrated into the development of energy systems [69]. In this light, RED 
II explicitly underlines the social community benefits of RECs (see 
definition in Art. 2, pt. 16). The social aspects of such projects like, for 
example, low-income tenants in buildings with split incentives for pro-
sumership, merit further attention which, however, was beyond the 
scope of this paper. Overall, our findings indicate that RE clusters and 
RECs are the socio-technical mirrors of the same concept. Our analysis of 

a global dataset of consumer (co-)ownership suggests it is not often to 
have one without the other. In order to ensure success of the regulations, 
our recommendations are therefore to simultaneously and holistically 
encourage the implementation of all elements of RECs and RE-clusters. 
This is particularly important where these are conceptualised as flexi-
bility options that entail interconnectivity of all sorts of different actors – be 
they small or large, professional or not – and bi-directionality of energy 
flows, with complementarity of different energy sources. 

In consideration of the pending transposition of the RED II and 
IEMD/R into national law, several key questions about energy com-
munities and RE-clusters emerge. One is whether the legislation suffi-
ciently encourages or in places even inadvertently discourages 
complementarity between RES, a critical factor that affects the techno-
logical ability to integrate RES that in turn their economics and in 
particular their financing. The transposition of the new rules should 
therefore as much as possible encourage complementarity of a variety of 
RES. We have concerns that complementarity may not be sufficiently 
incentivized by the transposition, or may unintentionally be hindered by 
any rules that impact the spatial organization of RES complementary [5, 
6,30]. For example, interactions with land-use planning rules need to be 
carefully considered. 

6.1. The proximity criterion 

Eligibility requirements of proximity of shareholders in the RED II 
should be analysed for their impact on complementarity in particular in 
urban settings. The nuances of location require that proximity be not too 
narrowly defined. For example, a question that arises about the inter-
action between the location of the elements of RE clusters and gover-
nance requirements, is what will be the proximity requirements of 
shareholders or members to the elements of the RE-cluster? Is it prox-
imity to the specific RES installation/producer/prosumer, to the jointly 
owned distribution system, or to all of the elements, all installations and 
distribution, of our definition of a cluster as a whole? The wide inter-
pretation of electricity sharing permitting virtual net metering where a 
REC owns at least two metering points is a clear indication the European 
legislator has conceived the proximity criterion in a way that will 
facilitate RE clusters. However, this should be communicated early and 
in a clear manner to the 28 Member States to prevent misunderstandings 
during the transposition process. 

Complementarity can also be stimulated by the implementation of 
heterogeneity requirements, if a range of actors with various resources 
are encouraged to the system simultaneously. For example, the litera-
ture points out that when solar PV and wind power are complementary, 
this can drive down system costs of flexibility [5] and improve capacity 
integration [24,32]; therefore, sites that have high potential for 
complementarity for solar PV and wind should be encouraged to develop 
both resources simultaneously, be it within a REC or even with different 
owners, since the overall capacity will increase on the system at lower 
overall cost. This again is an issue closely related to the interpretation of 
the RED II proximity criterion when transposing the directive: the siting 
requirements, both with regard to geographic conditions and to spatial 
planning regulation may involuntarily hinder the setting up of RECs and 
the possibility of electricity/energy sharing within them if interpreted 
too narrowly. 

6.2. Rules for energy sharing 

Complementarity in turn is only enabled with interconnectivity and 
bi-directionality. Complementarity as heterogeneity of actors and RES 
could again be helped or hindered in the planning and development 
stages. Well-tailored incentives will be crucial as to whether comple-
mentarity between resources brought to the REC by different prosumers 
and producers each may improve the economics of the overall RE- 
cluster. Furthermore, also timing and process of procurement may be 
important considerations, and whether the RES are considered 

18 Such real-world testing environments are operated for a limited period of 
time and across a set area and are intended to allow for the testing of new 
technologies and business models, which are only partially compatible with the 
existing legal and regulatory framework. The BMWi is funding projects within 
the timeframe 2019–2022 in an amount of up to 100 millions euros per year; 
see [68]. 
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individually or holistically and spatially may be a challenge. For 
example, would a farmer providing wind power be more encouraged in 
the presence of rooftop solar power production across the buildings of a 
village on a system? In this case, the implementation of planning 
methods such as "spatiotemporal modelling of RES" proposed by Ram-
irez Carmargo and Stoeglehner [6] or "sustainable energy district" for an 
urban area proposed by Bracco et al. [9] are important considerations 
for policy makers. 

Our findings, and the literature, also point out that flexibility, as 
active network management, storage, and demand response, are key in 
improving the capacity and economics of these systems, and in the 
implementation of RE-clusters and RECs simultaneously. For example, 
in the case of grid connected solar PV and wind complementarity, both 
active management and curtailment rules impact the RE capacity of the 
network [24]. Our findings show that four of the five RE clusters and 
RECs (Table 6) explicitly contained elements of flexibility, however, 
given that Odanthurai is in a context of limited energy access in India, it 
is arguable that this system contains more flexibility arrangements as 
demand response and demand management than most other projects. 
With the right to demand the installation of smart meters and the 
introduction of “energy sharing”, the fundament for these cluster ele-
ments is laid down in the RED II and IEMD/R. In this context, the new 
rules for RECs on priority dispatching and curtailment as well as those 
on ownership and management of distribution networks are to be 
welcome, and again should be combined with incentives for comple-
mentarity. However, it is regrettable that both priority dispatching and 
exemptions for RES from rules on curtailment are to be successively 
phased out and the national legislators should take the complexity of the 
tasks of RECs in RE clusters into consideration when introducing 
compensatory incentives. 

6.3. “Regulatory sandboxes” 

More generally speaking, against the background of the important 
benefits of complementarity of RES, flexibility, interconnectivity and bi- 
directionality discussed in the theory section, it is surprising that the new 
legal framework of the RED II and IEMD/R does not focus more on 
specific incentives encouraging these elements of RE clusters in combi-
nation. In particular, RED II, that also covers other forms of energy than 
just electricity (e.g., similar to multi-energy systems [7] or "autonomous 
polygeneration microgrids" [8]), should be careful to not unintention-
ally discourage RE clusters. A lot will depend on the specific national 
rules of the RED II “enabling framework” for RECs. Here “regulatory 
sandboxes” as a real-world testing environment, operated for a limited 
period of time, could allow for the testing of incentives for RECs and the 
required business models to identify best practise when overcoming 
obstacles stemming from a lack of compatibility with the existing legal 
and regulatory frameworks. An example is the concept of Consumer 
Stock Ownership Plans (CSOPs) that is being implemented in the Hori-
zon 2020 project SCORE19 [70]. This innovative concept not only en-
ables participation in RECs by previously underrepresented groups, but 
also provides a business model for RECs that function as RE clusters [71] 
and merits discussion in a follow-up article. Finally, as the absence of the 
governance and heterogeneity criteria is often observed in projects that 
fall short of the RE cluster elements of flexibility, bi-directionality and 
interconnectivity, the combination of these aspects in the Clean Energy 
Package of the EU should be considered an important milestone. 
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A B S T R A C T

A global movement is underway to harness the power of coordinated state policy to address the significant and
interrelated challenges of environmental degradation, climate change, poverty, and energy insecurity. In May
2019 a grassroots coalition comprising a range of civil society groups—scientists, labour unions, Indigenous
peoples, and youth—launched the Pact for a Green New Deal (PGND) in Canada, with more than 150 town hall
meetings across the country. Participants called for 100% renewable energy, phase out of the oil sands, a 50%
reduction in emissions by 2030, and the creation of 1 million new green jobs and reconciliation with Indigenous
Peoples [1]. A significant reorientation to the scale and direction of government expenditure, as happened in the
American New Deal of the 1930s, can spur technical innovation but can also exacerbate inequalities. A Canadian
green transition is significant globally given its high energy production, exports, and internal use. In this per-
spective piece we examine the transformative potential of a Canadian PGND by focusing on the social and
political characteristics of energy infrastructure: the potential for 100% renewable energy, transitions for oil
sands, energy democracy, Indigenous energy leadership, gender equity, and energy poverty. The actor coalitions
emerging from these then forge specific energy transition pathways, whether just and inclusive, or not. The
Canadian case highlights the complexities and opportunities that accompany countries with large geographies,
fraught geo-political histories, strong federalism, inequalities of access to clean affordable energy, and an
abundance of renewable energy.

1. Introduction

A decade ago, a Global Green New Deal (GND) was proposed fol-
lowing the Global Financial Crisis [2]. Early proponents argued that a
state-led fiscal stimulus through coordinated policy interventions can
simultaneously provide jobs in clean(er) industries, reduce emissions,
spur technological innovation and ensure habitable living spaces for
citizens [2,3]. Another reading of the GND, however, focuses attention
on the socio-political infrastructure that needs to accompany this green
shift to fulfil its full transformative potential. Like the ‘old’ post-war
American New Deal before it, the significant changes proposed to scale
and shape government expenditure have far-reaching political and so-
cial implications, not just financial and technological ones.

Green New Deals have the potential to harness the power of co-
ordinated state policy to address significant and interrelated challenges

of environmental degradation, climate change, poverty and energy in-
security. Renewable energy systems can be seen as the solution to
greater security with respect to energy supply and access [4], but even
“low-carbon” transitions can distribute costs and benefits unequally.
Considerations of equity and justice are often afterthoughts in transi-
tions “despite the fact that the concept of sustainable development, the
target of many transition plans, is inherently rooted in these core no-
tions” [5]. Those currently denied a place at the policymaking table or
in well-paid energy sector jobs are not necessarily more likely to benefit
from green technology than they did with fossil fuels. This leads to the
question: can new green infrastructure transcend the social, economic
and political structures that have created and sustained the current
climate crisis?

The time is right for critical perspectives on a Canadian GND. In
May 2019 a grassroots coalition from a range of civil society
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groups—scientists, labor unions, Indigenous peoples, and youth—-
launched the Pact for a Green New Deal (PGND) in Canada, following
on the heels of the American GND debates, and within the context of
the global school strikes for climate action in September 2019 [6]. The
Canadian public is also supportive of more robust climate action, par-
ticularly compared to Americans—even those in relatively climate-ac-
tive California [7]. In the 2019 federal election voters returned the
incumbent Liberal party to office over their main Conservative rivals
[8]. The social, financial and physical impacts of the climate crisis are
predicted to intensify [9] and Canada's policy implementation gap to
reach its National Determined Contribution (NDC) as a part of the Paris
Agreement targets— let alone any broader environmental or social
justice goals—is substantial [10]. A strong social foundation for the
energy transition also contributes to meeting global 2030 Sustainable
Development Goals, including SDG 5 on women's empowerment, SDG 7
on energy access and emissions, SDG 8 for decent work and economic
growth, SDG 9 on sustainable and resilient infrastructure and SDG 10,
which strives to address the needs of marginalized communities [11].
However significant opposition to extensive restructuring exists from
incumbent industries and, in some cases, the workers within them. Just
as the effects of climate change itself are differentially distributed, so
too are the effects of mitigation and adaptation efforts, making multi-
interest, cross-class and broad coalitions essential [12–14]. The issues
explored in Canada may, in turn, offer insights to other resource-based
and/or high carbon economies.

The Canadian resource and political economy context highlights
issues with global environmental and political significance. These in-
clude: heavy economic reliance on fossil fuel extraction and export, the
third highest global per capita greenhouse gas emissions [15], diverse
Indigenous nations with powerful yet long-denied claims to sovereignty
and self-governance [16,17], and access to clean and affordable energy
[18] underlined by very strong constitutionally-backed energy feder-
alism [19,20]. Ultimately the GND presents a critical opportunity for
Canada to re-examine its societal priorities during the shift to a low-
carbon society and ensure that climate transitions are both just and
resilient [21]. Here we offer a national case of how the challenges to
operationalizing the energy related goals of a GND are significant, but
not insurmountable.

2. Context

2.1. The Pact for a Green New Deal

In Canada, the PGND is a grassroots coalition from a range of civil
society groups to develop a roadmap for a transition to an inclusive, low
carbon and biodiverse Canada. Inspired by the 2018 Le Pacte1 in
Quebec with over 280,000 signatures [22], the PGND aims to address
multiple intersecting crises, from climate change and environmental
destruction, to eroding social fabric, employment, and living standards
[23]. The mechanism to build the roadmap so far has been a series of
more than 150 town hall discussions across Canada, where more than
7000 participants identified ‘green lines’ which should be included in a
Canadian GND, and ‘red lines’, which should not (summarized in
Fig. 1).

The organizers did not aim for complete consensus, but rather for a
bottom-up brainstorming exercise involving a wide range of partici-
pants. The visioning exercise resulted in 8900 red and green lines,
which organizers sorted into broad categories2 and from these

identified four broad themes. As the movement grows, these lines are
likely to shift, forming part of a living document [1]. The key goals that
have emerged to date include a call to cut emissions in half by 2030,
create more than a million jobs, phase out the fossil fuel industry by
2040 and shift to 100% renewable energy, build inclusive communities,
and continue the reconciliation journey with Indigenous peoples. These
goals are ambitious, but necessary in order to create a broad support
base for transition. Given recent research on the Canadian context for a
GND, what challenges and opportunities are organizers likely to en-
counter in moving from plan to practice?

2.2. Canada's unique energy context

Canada's geography—the second largest landmass and the longest
coastline in the world—has a relatively low population density, with
urban population centers clustered in the south [24]. The Canadian
economy is heavily dependent on resource extraction and exports [25],
with energy transport infrastructure organized continentally (North-
South) rather than nationally (East-West) [20]. Despite increasing
federal and provincial/territorial climate policy attention since 1990,
GHGs have increased in the past decade, from 682MT in 2009, to 716
MT in 2017 [26]. Eighty-one per cent of Canada's GHGs are energy
related [26] and it has the second highest per capita energy use in the
OECD [27]. Approximately 292 off-grid northern rural and remote
communities rely on diesel fuel, of which 170 are Indigenous (First
Nations, Inuit or Métis) [28]. Energy related emissions are in large part
due to road transportation, export-orientated fossil fuels, and non-re-
newable electricity generation (Fig. 2, Fig. 3). This emissions profile
exists despite the fact that Canada's electricity sector is characterized by
a relatively high proportion of hydropower generation at 60%, nuclear
at 15%, coal at 9%, gas/oil/others at 10%, and non-hydro renewables
at 7% [29,30].

Recent federal government strategies make bold (and unfulfilled)
promises for Canada's energy transition, including the phasing out of
coal by 2020 and pricing greenhouse gasses by 2018 [31,32]. Struc-
turally, however, significant challenges remain. A transition to na-
tional, or even interprovincial/territorial energy governance to imple-
ment a GND would represent a significant physical and ideational
change from the status quo. Canada's central government has jurisdic-
tion over international agreements and interprovincial trade, but strong
energy federalism limits the feasibility of unilaterally mandated policy
change [33].

Provincial and territorial governments hold constitutional authority
over the energy sector, including resource development, energy effi-
ciency, generation sources, and transportation. Local actors, such as
municipalities, have no constitutional authority for governing energy
and are dependent on provincial/territorial legislation for their powers.
Nonetheless these have become more active in recent years, for ex-
ample, through the development of local energy plans [34–36]. The
level of public or private ownership of key energy assets differs from
jurisdiction to jurisdiction, as does the electricity mix and the interest
group coalitions that facilitate or oppose any GND. There is also
growing acknowledgement through Supreme Court decisions and in-
ternational declarations of the land and resource governance claims of
Indigenous nations in Canada [37,38].

The effectiveness of a GND thus hinges on its ability to take into
account this complex institutional and resource setting.

1 Le Pacte is a public commitment started by ‘500 artists, scientists and lea-
ders from various sectors’ where signatories commit to personal climate action,
call for governments climate action and commit to sharing Le Pacte with friends
and colleagues.

2 The twelve categories for green lines were Economy and Government, Green
Infrastructure, Nature, Agriculture, Social Justice, Democracy, Plastics, Climate

(footnote continued)
Science, Decent Work, Indigenous Reconciliation, Climate Debt, and Rights.
The categories for red lines were not reported in the results document.
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3. Potential for a Green New Deal in Canada

3.1. 100% renewable energy transition

The GND Green Lines call for a 100% renewable energy system.
Renewable energy (RE) is important because it can mitigate climate
change [4,39] and contribute to transformative societal change
[40,41]. Incumbent nuclear power or fossil fuels are more compatible
with monopolistic ownership. RE is compatible with distributed

generation [42], is more geographically decentralized [43], comple-
ments decentralized ownership, and is viewed as a natural fit for local
energy democracy [41,44]. However, challenges abound. RE is geo-
graphically and landscape specific [45] with a spatial density of pro-
duction that is orders of magnitude lower than that of traditional cen-
tralized generation (W/m2) [46]. Thus a shift towards renewable
energy supply will likely increase pressures associated with spatial and
land-use planning. Low spatial energy density combined with inter-
mittency and low dispatchability means that a shift to RE requires a
different architecture and logic than centralised systems [47,48] that
have had an advantage for supplying energy dense cities. Without
flexible technologies and innovations—conservation, demand response,
aggregators, storage, virtual power plants, peer to peer trading, mi-
crogrids— traditional grids are currently limited to 20 to 40% inter-
mittent renewable energy [49]. Additional demand from electric ve-
hicles (EVs) further increase pressures for flexibility. Depending on how
these options roll-out, there is potential to improve or exacerbate both
energy poverty and energy democracy [48].

One recent model estimated that, based on current technology, it is
possible to supply current demand with 100% renewable power in
Canada [24]. While wind and solar power account for over 60% of
Canada's total renewable potential (amounting to 92% of its 2010 de-
mand), hypothetically, solar potential is unlimited. The study con-
sidered these temporally intermittent sources of power difficult to
match spatially and temporally to demand profiles with limited storage
and flexibility options. Only distributed solar photovoltaic in rural areas
were considered and not urban areas that could most benefit from peak
generation. This led to the estimation of a doubling of current hydro-
power production, a technology associated with negative societal and
environmental consequences [50–52]. It also does not take into account
shifting demand profiles, such as conservation and flexibility tech-
nology, and storage and demand growth from electric vehicles [53].

Investment in research, development, demonstration and deploy-
ment (RD3) of RE and flexible technologies by government and industry
remain at a fraction of the investment in fossil fuels. The latter's share
and total amount of RD3 funding has actually risen over time [54].

Fig. 2. Key sources of Canada's energy-related GHG emissions (583 MtCO2eq,
2017) data from: [26].

Fig. 1. Pact for Green New Deal Red and Green Lines Summary 2019 [Source:1].
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Opportunities abound to replace fossil heating fuels as two thirds of
energy used in Canada is lost [30], mainly as heat. A GND for Canada
could be operationalized in part with a shift in RD3 investments to-
wards supplying cities with RE, waste heat capture, EVs, and flexible
technologies, but requires addressing the power of incumbent in-
dustries and bringing a wide range of actors on board [55]. Significant
opposition to climate and energy transition policies in Canada has
stalled progress for decades, first in mobilized denial about the science,
but also manifesting in fears about the decline of high wage industrial
employment and the impact on fossil fuel and related industry profits
[56,57]. There is increasing interest in ensuring that green jobs are
good jobs, but research suggests that this is not necessarily the case
either in terms of unionization, or gender diversity [21,58,59]. More-
over, there is no one green transition, there are a wide range of more
and less radical options; the skills, strengths and resource mobilization
of particular agents will decide the course of future transitions [60]. A
strong nuclear union, as exists already in Canada, is therefore likely to
push heavily for the nuclear low carbon option over other alternatives.
In jurisdictions lacking this constituency, alternative transition routes
relying on other technologies are more likely [14].

3.2. Transitioning the oil sands

Canada's resource wealth has led to an economy significantly de-
pendent on resource extraction and exports [25]. It is the fourth largest
oil producer in the world, with the third largest oil reserves of 171
billion barrels (bbl) largely in the form of crude bitumen (i.e. oil sands)
[61]. Canada's energy exports accounted for 48% of U.S. crude oil
imports in 2018 [62]. Current oils sands production (2.8 million bl per
day) represents only a small fraction of the potential reserves but
generated $1.48 billion through royalties in 2016–17 alone [63,64].
The oil sands sector also attracts investments from the U.S., Europe, and
Asia, drawing $313 billion in 2018 [65]. Since 2005, there has been a
158% increase in bitumen extraction and synthetic crude oil from the
oil sands, contributing significantly to Canada's increased emissions
[26], and placing the country amongst the top ten GHG emitters
globally [66].

While the potential for greening Canada's energy sector is promising
[24], the federal government persists in supporting the development of
the oil sands sector [67]. Continued development of the oil sands cre-
ates immense challenges for a GND as well as global climate disruption.
Transitioning away from the oil sands is not currently officially dis-
cussed by the federal government or by the Province of Alberta where
over 97% of the proven reserves can be found, due to continued

Fig. 3. Energy Imports, Use and Exports in Canada Source: [30].
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entrenched political support and strong economic investments. Instead,
discussions focus on allowing for growth in the sector or allowing for
‘paced development’ [68]. Indeed, the federal government has vested
interests in expanding the sector, as seen through its purchase of the
Trans Mountain Pipeline for $4.5 billion in 2018. Despite controversies,
pipeline expansion was approved in 2019 (although the Federal Court
of Appeal ruled in September 2019 that six new legal challenges can go
forward). The proposed Pipeline is expected to increase its capacity
from 300,000 to 890,000 barrels per day [69] and its approval will
increase production in a sector that is already emitting 10% of Canada's
total emissions (Fig. 2).

The challenge in transitioning Canada–and the world–away from
the oil sands is complex, impacting global energy markets and actors
and involving hundreds of billions of dollars in investments. A proposal
for compulsory labelling to indicate that oil sands crude oil is 23% more
carbon intensive than conventional oil was voted down in the European
Parliament in 2014 [70]; the market for oil sands further expanded in
2017 when the European Union and Canada signed the Comprehensive
Economic and Trade Agreement, further facilitating the export of oil
sands crude oil [71]. Can Canada continue to develop the oil sands and
also forge ahead with its climate change commitment? Some point
to technological innovation as an enabler of continued development.
For example Canada's National Determined Contributions place strong
emphasis on new technologies to solve climate change challenges. In-
vestments in carbon capture and storage in Alberta are expected to
sequester 2.76 million tons of CO2 per year [72]. The federal govern-
ment is also providing $200 million a year3 to support research and
innovation to ‘improve oil sands technology’[67], while clean tech-
nology producers were allocated only half that amount ($100 million).
The continued growth of the sector has not been fully accounted for in
global emissions scenarios. Canada is projected to increase its oil sands
production by 2.5 million bl per day over the next 25 years under the
conditions of “the most stringent emissions scenario” [73]. Some stu-
dies also show that oil sands carbon emissions measurements are not
accurate. New methods indicate there should be an approximate 30%
increase in emission estimates [74]; this would put oil sands emissions
at 101 MtCO2eq., exceeding the Alberta government's 100 MT emis-
sions cap.

If a clean energy transition is to occur, governments at all levels
need to reconcile their contradictory policies to promote climate miti-
gation goals and rethink the development of the oil sands. The last
attempt at a National Energy Program that included fossil fuels in
Canada lasted just five years (1980–1985), and led to deep regional
political divides that still shape the energy landscape today [20].
Governments also need to take into account the commitment to adopt
the United Nations Declaration on the Rights of Indigenous Peoples
(UNDRIP) in terms of their Free, Prior, and Informed Consent (FPIC) in
such decisions that affect Indigenous peoples lives and lands. If the
federal government fails to act, then bottom up initiatives are needed to
push a transition forward. For instance, the grassroots fossil fuel di-
vestment movement has expanded globally, withdrawing over 6.24
trillion US dollars from the fossil fuel sector [75]. Grassroots move-
ments at the national level, such as Canada's GND, may be key to jump
start a low-carbon transition since governments seem to be reluctant to
choose long-term sustainability initiatives—SDG13 on Climate Action,
SDG7 for clean energy and SDG9 to promote sustainable in-
dustrialization—over short-term economic gain.

New actor networks are required to spur and push for particular
transition pathways [12,14]. One often neglected but vital group re-
quired to bring about 100% RE and the Oil Sands transition is organized
labour, which represents roughly 30% of the workforce, or 4.8 million
Canadians. [76]. The Canadian Labour Congress along with the

International Council of Trade Unions (ICTU) was instrumental in ad-
vocating for and articulating the concept of a just transition, which is a
core element of the proposed GND. It has also been included in the
preamble to the Paris Agreement and adopted by the United Nations
Environment Program, International Labour Organisation and World
Health Organisation [59]. Canadian workers will be designing, building
and educating for the new energy economy just as others may be
fighting with their respective industries for the status quo. Extractive
industries have historically provided well-paying unionized employ-
ment, particularly in the provinces of Saskatchewan and Alberta. This
has created strong coalitions aligning some unions with these polluting
industries in order to protect jobs and local livelihoods, while other
unions are staunch advocates of labour-led GNDs [12,77].

There are signs, however, of increased labour support for GND and
transition policies in Canada. Iron & Earth, a non-profit led by oilsands
workers conducted a poll in 2016 finding that workers support a
transition to 100% renewable energy, with 80–95% supportive of just
transition policies [78]. Within the general public, these numbers are
even higher. In 2019 Blue-Green Canada (an alliance formed in 2008 by
the United Steelworkers, Environmental Defense, Unifor, Pembina In-
stitute, Clean Energy Canada, Columbia Institute and the Broadbent
Institute) recommended the development of a ‘Just Transition Act’ for
Canada, arguing that “climate change must also address economic in-
equality or else climate change will risk becoming a more deeply di-
visive issue amongst Canadians.” [79]. At the 2019 convention of
UNIFOR, Canada's largest private sector and oil and gas union, re-
solution 5 supported a GND and resolution 21 a just transition. The
union also held an inaugural just transition conference in September of
2019. In order to more centrally place the importance of decent and just
work in the climate transition [80] some have advocated rebranding
the GND in Canada to a ‘Good Work Guarantee’ [81]. Failing to
prioritize employment risks galvanizing opposition to deep transitions
from potential allies and citizens currently occupied with meeting their
basic daily needs.

3.3. Energy democracy

Energy systems have historically operated via top-down planning
with centralized, increasingly private, ownership; this has been ac-
companied by a range of negative impacts for the planet and proximate
communities [33,56,82,83]. A just renewable energy transition is a
central pillar of the PGND, and this requires the inclusion of actors
outside the industry-policy nexus [84]. The grassroots concept of en-
ergy democracy challenges this orientation by highlighting the nor-
mative value and the strategic importance of including citizens and civil
society organizations in the design, ownership and operation of energy
infrastructure [41,85]. It is defined as increasing the participation in
and control of energy systems by non-traditional actors, often including
citizens, civil society organizations and historically marginalized po-
pulations [86]. It can entail a range of benefits for energy transitions:
increasing the social acceptability of new infrastructure [87]; dis-
tributing financial benefits to proximate affected populations [88];
helping to encourage energy literacy [89]; including previously mar-
ginalized actors with new and innovative ideas; and aiding in effective
policy implementation [44].

As pressure increases to develop new renewable energy infra-
structure, tensions are likely to intensify over the location and owner-
ship of energy assets [55]. New renewable generation assets like wind
and solar tend to be decentralized, meaning that many more local areas
are going to be confronted by the physical, social and financial impacts
of an energy transition [43]. Canada's disjointed energy governance
with competing and often conflicting local, federal, provincial/terri-
torial, and Indigenous government mandates adds complexity to the
widespread development of energy democracy [87,90]. Furthermore,
mainstream energy transition paths led by incumbent corporate actors
and established policy networks envision local actors primarily as

3 But sources do not indicate for how many years the support will continue on
for.
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energy consumers rather than energy citizens [91].
A shift to increased energy democracy—with diverse gendered, ra-

cial and class interests at the table —is likely to bring with it significant
conflict over the goals and means of an energy transition, but radical
change is unlikely without it. There are two primary mechanisms
through which citizens can play a greater role in shaping energy system
outputs and outcomes in Canada. The first is participation in energy
sector planning and decision making (citizens fora, policy co-design
initiatives, public consultation). Efforts to hold deliberative consulta-
tions on energy policy have taken place in some specific provincial
settings, such as Nova Scotia, but even so, the historical legacy of public
inclusion is largely one of tokenistic consultation rather than policy
empowerment or co-production [92].

The second mechanism is increased asset ownership by citizens at
the local level (through community energy ownership, re-
municipalization of utilities) [93,94]. In recent years, researchers have
attempted to capture the nature and extent of energy democracy in
Canada. Despite persistent data gaps, one of the most comprehensive
efforts to capture the nature and scope of local energy ownership in
Canada illustrates that more than 785 distinct energy projects owned by
municipalities, co-operatives, non-profits, Indigenous communities, and
charitable organizations operate in Canada [95]. These projects are
engaged in a wide range of activities vital for effective and resilient
energy transitions, from renewable power generation, to micro-grid
distribution and energy demand management [48]. Questions of who
owns and who controls Canada's energy future are only set to become
more important. Mechanisms of energy democracy through participa-
tion and project ownership provide one path forward.

3.4. Indigenous energy sovereignty

Indigenous resurgence in Canada is underway, but energy security,
let alone sovereignty, is far from being realized. Nearly 1.6 million
people identify as Indigenous, 61% First Nations heritage, 37% Metis
and 2% Inuit [96]. The original peoples comprise many distinct nations
and communities with 634 First Nations, such as the Mi'kmaq, Nuu-
chah-nulth, Dene, who speak more than 50 distinct languages [97].
Indigenous population growth since 2006 is four times that of other
groups at 42% [96]. The effects of settler colonialism and racism on
Indigenous peoples continue to permeate Canadian society, leading to
socio-political and infrastructural hardship today. For example, status
First Nations children are more than four times as likely to live in
poverty than non-Indigenous children, though statistics vary sig-
nificantly between provinces4 [98]. Remote and off-grid Indigenous
communities in the Canadian North are some of the most energy in-
secure in Canada, with unreliable and expensive diesel-powered gen-
erators further compounding other structural challenges they face.

Settler (non-Indigenous) peoples are beginning to recognize the
damaging effects of ignoring their shared history. Participants of the
PGND highlighted the need to fully implement several aspects. First, the
recommendations of Canada's Truth and Reconciliation Commission
(TRC) that, in 2015, brought broader awareness to Canadians of the
attempted genocide of Indigenous peoples through residential schools.
Second, the United Nations Declaration on the Rights of Indigenous
Peoples (UNDRIP), particularly concerning the rights of Indigenous
Peoples to Free Prior and Informed Consent (FPIC) [1]. Canada became
a full supporter of UNDRIP in 2016, and the Province of British Co-
lumbia became the first Canadian legislation to enshrine it into law in
2019 (Bill 41) [99]. There are over 152 large-scale (over 1 MW) clean
energy projects that claim to ‘significantly involve’ Indigenous peoples

in Canada, including ‘impact agreement beneficiaries to direct owner-
ship’ [100]. But these numbers include hydroelectric developments
such as the highly contested Muskrat Falls and Site C projects, which
contradict many Indigenous legal orders and ways of being in the world
due to the environmental devastation and displacement they cause
[101,102]. Thus the quality and meaningful consultation rather than
simply the fact of participation needs deeper evaluation [103].

Renewable energy is viewed in Canada as a possible mechanism for
reconciling the damage of colonization, settler colonialism, and capit-
alism's impact on human relationships [101]. Global sustainability
leader Chief Gordon Planes of T'Sou-ke Nation argues “[Indigenous
peoples] have lived for thousands of years on this continent without
fossil fuels. It is appropriate that [Indigenous peoples] lead the way out
of dependency and addiction to fossil fuels and to rely on the power of
the elements, the sun, the wind, and the sea once again” [104]. That is,
Western technology or worldviews alone cannot solve the climate crisis
and associated impacts. Indigenous-led renewable energy projects can
be threatened by state-centric energy policies and legislation that does
not embrace (FPIC) as laid out in the UNDRIP (see UNDRIP Articles
25–26, 28–29, and 32) let alone promote meaningful Indigenous par-
ticipation [105,106]. Therefore, to implement the green lines of the
GND, Indigenous peoples would need to be recognized as rights-holders
with FPIC and co-governance. There is potential in a GND to in-
corporate Indigenous ways of knowing and address the intersecting
challenges facing Indigenous peoples, which include energy poverty,
access and resource sovereignty as well as gendered issues.

3.5. Gender equity

There can be no climate justice or just transition without gender
equity; the impacts of climate change as well as adaptation policies and
programs will have differing effects across the gender spectrum as
gender roles, responsibilities, and relationships shape our vulnerability
and capacity to adapt [107]. Addressing this challenge as part of a GND
opens up tremendous opportunities by securing a wider, deeper talent
pool to address our climate crisis [108] and help to meet Canada's 2030
Sustainable Development Goal (#5) of gender equality [11]. Gender
diversity enhances innovation and creativity [109][89], and women's
leadership is considered critical in a democratic renewable energy
transformation [110]. Recent research suggests women tend to view
issues of climate change mitigation, RE, and the environmental benefits
of EVs more positively than their male counterparts, but far more work
in the area is required [111–114].

The gender employment gap in energy industries is significant
[115]. We know this, despite the fact that studies exploring women's
experiences in the clean energy sector are sparse [115], and even less
prevalent for gender-diverse or LGBTQ2S5 persons. Nineteen percent of
jobs in the energy industry overall go to women globally, but they work
disproportionately in office support or administrative jobs; the eco-
nomic implications of gendered income gaps during working years spill
from current earnings into broader challenges such as retirement pen-
sion savings and elder-poverty [116,117].

The renewable energy sector is projected to increase significantly in
the next 30 years, with the total number of jobs growing from 7 million
in 2012 to 10.3 million in 2017 and an anticipated 29 million in 2050
[108]. Women make up only 32% of the global RE workforce [108],
and only 25% in Canada [118]. A 2017 survey attributed this gap to: a
lack of understanding about the range of occupations and opportunities,
a limited number of visible female role models, a male-dominated in-
dustry culture, (un)conscious biases of women's roles, and a lack of
family-friendly policies and culture [119].

IRENA [108] has recently identified ways to equitably engage
4 65% of Status First Nations children in Saskatchewan and Manitoba, live in

poverty, while 29% of Status First Nations children in Quebec live in poverty.
[98] argue this is driven by particularly low rates of child poverty for James Bay
Cree (Eeyou Itschee) in Northern Quebec.

5 LGBTTQ2S: lesbian, gay, bisexual, transgender, transsexual, queer, ques-
tioning, and two-spirit.
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women. First, ‘mainstreaming’ gender across all clean energy frame-
works is critical, which includes policies, programs, practices and a
gendered analysis of data collection. Second, tailored training and skills
development is needed rather than a one-size-fits-all approach. Third,
attracting and retaining talented women can be achieved through re-
sponsive policies such as parental leaves and flexible working hours and
conditions. Finally, and perhaps most importantly, is to structurally
create a culture, and demonstrate through role modelling, a set of social
norms that illustrates how gender diversity is valued in the workplace.

There are a number of mechanisms that can be leveraged to pro-
mote an equitable one. Canada has publicly committed to prioritizing
both SDGs 5 and 7 through existing frameworks, policies, and programs
(e.g., the Equal by 30 Campaign: Equal Pay, Equal Leadership, Equal
Opportunities, a joint Clean Energy Ministerial and IEA initiative led by
Natural Resources Canada) [118,120]. Indigenous-focused training
programs like the Indigenous Clean Energy Network's 20/20 Catalyst
program have more than 35% of applications come from Indigenous
women [121]. The role of grassroots women's networks may also play
an important role in helping to close the gender gap (Allison et al.,
2019). In Canada, we are aware of two such networks: Women in Re-
newable Energy (WiRE) and Women and Inclusivity in Sustainable
Energy Research (WISER) Network. Because it is well-established that
there are gendered impacts of climate change in and on Indigenous
communities [122–125], a new research initiative “Indigenous Women
in Renewable Energy (I-WIRE)” is exploring how Indigenous women
experience the sector and how an Indigenous-led women's network
might help reduce the racialized and gendered barriers they face [126].

3.6. Energy poverty

At first glance, low-carbon energy systems are seen as the solution to
greater energy security in terms of supply and access, but they can still
disproportionally impact marginalized groups [127]. The impact of
transition strategies on the inability to attain necessary levels of do-
mestic services for social and material needs (i.e., energy poverty)
[128] requires monitoring and consideration. It also connects to the
previously outlined energy challenges facing communities along race,
class, and gender lines. The costs of ignoring energy poverty in a GND
include lack of access to energy, under-consuming energy, and asso-
ciated health burdens [129]. Furthermore, refusing to act at scale on a
GND transfers climate costs onto the shoulders of citizens across Canada
[81].

According to Canada's independent federal regulator, the Canada
Energy Regulator (CER) (formerly known as the National Energy
Board), “a household may be described as experiencing [energy] pov-
erty when it spends more than 10% of its income on utilities” [130] .6

Consequently, the CER estimates 8% of Canadian households experi-
ence energy poverty; however, methods for arriving at this estimate as
well as reasons for using the 10% indicator are not explained. The
problem lacks critical inquiry in Canada, but we know that energy
poverty is a “highly-complex social problem” not just a technical or
economic issue [131]. The underlying dynamic contexts associated with
the phenomenon include energy pricing policies or poor energy infra-
structure as well as energy needs varying by social, family, or housing
arrangements and culture, customs, and shared conventions [132–136].

The Federal Sustainable Development Strategy [137] and SDGs
make clear Canada's sustainability priorities. These include clean en-
ergy and access to affordable, reliable, and sustainable energy in the
transition to a low-carbon economy as well as the goal of clean and
sustainable communities that contribute to human health and well-

being. Yet, there is a lack of insight on the potential adverse con-
sequences of economic and environmental transition strategies on in-
dividuals and communities that may exacerbate vulnerabilities. Inter-
vention research in this area would provide a much-needed opportunity
to study the social dimensions of energy transitions [138]. Another such
opening is that vulnerability thinking can be seen as probabilistic, so
changing circumstances can influence the probability of people en-
tering (or exiting) energy poverty [128]. Given that socio-technical
transitions involve imbalances of power, politicians and industry are
likely to have their interests favored [139]. It thus becomes imperative
to “cast wider society as the assessors of just energy practices” [5] and it
is precisely this momentum that is fueling the PGND.

4. Conclusion

Energy transitions are inherently political, and we have outlined
how the challenges in Canada are not simply technological. However,
when political will and careful design meet social and technological
change, radical change can happen in relatively short spaces of time
[140]. The GND provides an opportunity to define and demand an
equitable and just transition, one in which the centrality of modern
energy needs and services in peoples’ everyday lives are fully ac-
knowledged. Energy infrastructure in Canada is currently deeply con-
tested, both in business-as-usual and transition scenarios. This is illu-
strated by the opposition to new infrastructure from particular
provinces/territories, environmental actors, and many Indigenous
peoples to projects like the Keystone XL and Trans Mountain Pipeline. It
is also evident in the tensions between incumbent industries, organized
labour in various sectors and environmental actors across the country.
Scaling up this infrastructure across the country demands the creation
of a more just and equitable economy providing inclusive and decent
employment. The rollout of new renewable energy infrastructure will
also require significant social licence; thus a realizable potential of re-
newable energy that respects UNDRIP, FPIC and addresses social in-
equities requires more diversity in both governance tools and leader-
ship [109,110].

Democratic and participatory governance is crucial for building
social acceptance and legitimacy, which is reflected in the outcomes
from PGND town halls [21,41,90]. Visioning exercises and deliberative
forums involving diverse citizens co-designing a shared energy future
therefore makes significant strategic sense. However, decades of ra-
cialized, centralized and elite- dominated energy institutions are deeply
rooted in industry networks, employment, politics, policy processes and
in the ideas about the role energy plays in Canada. The articulation and
construction of new social infrastructure will require widespread edu-
cation, together with concrete behavioural changes at individual and
collective levels. The power of the state can facilitate a just transition
but will be challenging in the complex Canadian institutional setting. It
will also need to overcome resistance from powerful incumbent energy
actors and facilitate marginalized ones [55], including its responsi-
bilities to uphold Nation-to-Nation relationships with Indigenous peo-
ples. Radical change in Canada is domestically necessary and globally
significant, given its greenhouse gas emissions and global reliance on
the oil sands. The gap between business as usual and a climate just
energy future is daunting, but this overview illuminates potential paths
forward if the socio-political foundations of a green energy future are
prioritized.
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Abstract 

Sustainability transitions research has paid little attention to security threats as factors influencing transitions. 

To address this gap, this paper pays attention to two significant challenges intertwined with sustainable 

energy transitions: mitigation of climate change and national security. The specific interest is on the 

integration and coherence demonstrated by policy strategy documents for low-carbon energy policy and 

national security, representing different policy sub-systems. Policy documents present explicit and formalised 

policy goals and instrument mixes officially recognised by the political parties in power. Their analysis reveals 

synergies, conflicts and lack of links between policy sub-systems. To deepen policy analysis pertaining to 

transitions, we draw insights from policy integration and coherence literature. We analyse interplay between 

energy and security policies in three European countries - Estonia, Finland and Scotland/UK. Key 

security/defence and energy/climate strategy documents were identified and analysed for each country, the 

materials divided into three time periods (2006-2010, 2011-2015, 2016-2020). The findings show that, while 

synergies are identified between low-carbon energy options and security of energy supply, the traditional 

hydrocarbon-based energy security thinking still dominates. In Scotland/UK, ambitious plans for low-carbon 

energy prevail but conflict with international actions supporting security of hydrocarbon supply.  In Finnish 

and Estonian policy strategies, investing in renewable energy enhances energy independence from Russia, 

a crucial issue as its geopolitical situation is seen as volatile. Finally, the security implications of renewable 

energy entering from niche to regime are not addressed, linking to import dependencies on rare Earth 

materials and increasing cyber security risks.    
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1. Introduction  

 

When opening the annual General Assembly of the United Nations in 2016, Secretary-General Ban Ki-moon 

stated that, while the Sustainable Development Goals offer a manifesto for a better future, gains are 

threatened by conflict and failures of governance (UN, 2016). Sustainability transitions research, however, 

has until now paid little attention to security threats as factors influencing transitions. This research is only 

gradually emerging, selected studies referring to it in the context of the nuclear energy debate (Johnstone et 

al., 2017; Johnstone and Newell, 2018) and the deep transitions work (Johnstone and McLeish, 2020). 

Therefore, to address this research gap, this paper pays attention to national security policy in connection to 

sustainable energy transitions.  

 

While military security is defined as the ability of governments to maintain themselves against internal and 

external military threats and the use of military power (Bozun et al., 1998), national security is an increasingly 

broadening concept that includes the ‘protection of state’ from military threats with extensions to 

environmental, health and technology related threats (Peoples and Vaughan-Williams, 2015). Geopolitics, 

defined as the influence of geographical factors (e.g. a country’s size, position or resources) on international 

relations and the power of states (Overland, 2019) plays a central role in how national security is perceived. 

Geopolitics may play both explicit and hidden roles in energy policy decisions (Overland, 2019; Vakulchuk et 

al., 2020), even in countries that have adopted more market-based approaches to energy policy (Kuzemko 

et al., 2016).  

 

The objective of and pursuits towards energy security are at the heart of the geopolitical approach to energy 

policy. Energy security means low vulnerability of vital energy systems (Cherp and Jewell, 2014) referring to 

the absence of threats to system operations and the capabilities of states to respond to these threats (Jewell 

et al., 2019). In practice, this means, for example, security of supply of the needed fuels, minerals and 

technical components (often dependent on international trade), security of production (e.g. against technical 

faults or environmental disruptions), diversification of sources, harnessing of domestic energy and stockpiles 

(Sovacool and Mukherjee, 2011). However, there is variety in how, for example, European Union (EU) 

member states perceive and express energy security, creating a fragmented policy setting (Szulecki and 

Westphal, 2014). Thus, while the traditional approach to energy security emphasises the availability and 

affordability as broad characteristics of energy security, its operationalisation is context dependent (Szulecki, 

2018). 

 

This paper addresses the interplay between (low-carbon) energy and national security – broadening from the 

concept of energy security to other national security considerations – by conducting an analysis of public 

policy strategy documents. Public policy is of interest due to its influence on the acceleration or deceleration 

of sustainability transitions (Geels et al., 2019). The aim is to examine the integration and coherence 

between policy strategy documents for low-carbon energy policy and national security, representing different 

policy sub-systems, in three European countries: Finland, Estonia and Scotland/UK. Policy strategy 

documents present explicit and formalised policy goals and instrument mixes that have been officially 

recognised by the political parties in power. Furthermore, they can reveal perceptions and perspectives at 

the background, influencing on the design of policies. The analysis of strategy documents reveals synergies, 
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conflicts and lack of links between policy sub-systems. (We address the hidden side of policymaking in a 

later stage of this research). 

 

We also aim to deepen policy analysis pertaining to transitions (Kern et al., 2019; Rogge and Reichardt, 

2016), by drawing insights from policy integration and coherence literature (Candel and Biesbroek, 2016; 

Nilsson et al., 2012). We also draw on the idea of perspectives on global energy challenges (Kuzemko et al., 

2016), influencing the framing of policies. The paper focuses on horizontal coordination between national 

security and energy policies, focusing on policy strategy documents. Policy process aspects will be studied 

in a subsequent stage of the research.  

 

Section 2 briefly reviews how security has been addressed in previous research on sustainability transitions. 

Section 3 presents the concepts of policy mixes, policy coherence and policy integration, and introduces the 

idea of perspectives. Section 4 presents the research approach, method and materials. Section 5 presents 

the findings of the document analysis. Section 6 discusses the findings and Section 7 concludes.  

 

2. Security in sustainability transitions 

 
The concept of security has not played a significant role in sustainability transitions research. In discussing 

pathways for sustainability transitions in the electricity sector, Verbong and Geels (2010)  made a passing 

reference to geopolitical security and energy security as major landscape threats in a reconfiguration 

pathway. Similarly, Geels (2014) has referred in passing to the military dimension as part of fossil fuel 

alliances of policymakers and incumbent firms.  

 

Johnstone and colleagues  were the first to pay more explicit attention to the military sector as an influencer 

to sustainability transitions (Johnstone et al., 2017; Johnstone and Newell, 2018). They argued that the 

military establishment is missing from the theorisation of transitions and describe militaries as means by 

which states occasionally pursue their energy-focused foreign policies (Johnstone and Newell, 2018). 

Johnstone et al. associated terms such as ‘military-industrial complex’ and the ‘national security state’ to the 

concept of deep incumbency (Johnstone et al., 2017). They outlined four strategies that can be used by 

incumbent actors, two of them linking to the question of security: securitisation, recasting goals in terms of 

national security, and masking, for example, incorporating costs of nuclear submarine construction into civil 

nuclear programmes.  

 

“The policy mix for nuclear power in the UK can be read as promoting the dual logics of 

securitization and masking. The strategy of securitization connects the national policy 

discourse of nuclear power with key national security threats and issues such as nuclear 

weapons and submarines, most notably Trident in terms of broader skills based concerns.” 

(Johnstone et al., 2017) 

 

Most recent research has acknowledged the military and geopolitical considerations as the context for the 

technological innovation system of large commercial nuclear reactors (Markard et al., 2020). To address this 
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research area, in this paper, we bring national security to sustainability transitions studies, by examining its 

connections via policymaking to low-carbon energy transitions, going beyond the nuclear power debate. 

 

3. Policy interplay in sustainability transitions 

 

3.1 Policy mixes in sustainability transitions 

The term policy mix can be used to describe the interactions and interdependencies between diverse 

policies as they influence the degree to which planned policy outcomes are achieved (Flanagan et al., 2011). 

Since 2016, the literature on policy mixes in sustainability transitions has increased rapidly. The early 

literature contains two key ideas. First, that “real life” policy mixes, alongside mixes of strategies and 

instruments, contain policy preparation and implementation processes and the characteristics of the mix, 

namely consistency, coherence, credibility and comprehensiveness (Rogge and Reichardt, 2016). Strategies 

in the policy mix include plans and objectives, instruments and processes implementing them, and the 

normative part of policy making, such as value decisions, political opportunities and pressures (Falcone et 

al., 2017; Lindberg et al., 2019). Second, to effect transitions rapidly, policy mixes crossing different policy 

sub-systems need to contain both support for new niche innovations and influences that destabilise 

unsustainable regimes (Kivimaa and Kern, 2016). Different policies in the mix are not equally important. For 

example, Lindberg et al. (2019) identify three categories: a) policies of outstanding importance based on 

broad coverage, addressing a large number of actors and/or being the main mechanism; b) policies outlining 

general targets and prescriptions, and; c) policies that are minor exemptions and/or address a small number 

of actors. Scordato et al. (2018) remarked the influence of timing regarding the effectiveness of policy mixes; 

the contents of policies changing based on learning and timing impacting the interpretation of the mix against 

changing policy rationales. The different aspects of policy mixes in transitions have been explored in two 

special issues on the topic (Kern et al., 2019; Rogge et al., 2017). 

 

By nature, policy mixes involve interactions between policy strategies (plans and objectives), instruments 

and processes and, thus, issues linking to policy interplay are recognised. Such interaction can happen 

between policy sub-systems (Kivimaa and Kern, 2016) and levels of governance reflecting the priorities at 

different levels (Huang, 2019). Trencher et al. (2019) identify one-way and two-way interaction of policies, 

and three types of relationships: functional overlap, policies fulfilling similar functions or overlapping 

functions; coverage calibration, widening the policy mix to achieve a desirable coverage of the target sector, 

and; temporal calibration, to incentivise differing actions at different points of time. These ‘intentional’ 

interactions are complemented by unintended ‘real world’ policy interactions (Flanagan et al., 2011).  

 

The analysis of policies from the perspective of sustainability transitions is particularly challenging, because 

it is not self-evident how to define the boundaries and scope of the policy mix studied. “[S]ustainability 

transitions…represent highly complex policy spaces engendered by socially constructed domains, 

sophisticated actor networks, and a plethora of direct and indirect interactions” (Ossenbrink et al., 2019, p. 

1). Thus, the boundaries of the policy mix can differ significantly, contingent on the research question and 

empirical setting (Ossenbrink et al., 2019; Rogge and Reichardt, 2016). Ossenbrink et al. reviewed 20 

different policy mix studies and identified three different approaches. The first approach delineates the main 
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strategic intent of the policy mix (top-down), placing policies not falling under this strategy as broader 

context. The second approach outlines a specific domain that is affected by policy in a geographical setting 

and continues by identifying all policies that influence this domain (bottom-up), including policies from 

different sub-systems and/or administrative levels with either intentional or unintentional effects. The third 

approach, being most resource intensive, combines the other two by identifying an impact domain influenced 

by policy and then use this to identify a main strategic intent of the policy mix. (Ossenbrink et al., 2019) 

 

This paper does not take the whole policy mix in focus, and thus deviates from the above described types of 

analysis. It, nevertheless, adopts the viewpoint of the top down approach described by Ossenbrink (2019) in 

that it defines the strategic intent of policies, identifies and selects the vertical and horizontal dimensions and 

governance entities, and then examines the features of policy strategy. Yet, it operates on the assumption 

that domains are affected by policies outside areas of strategic intent, or alternatively that the boundaries of 

strategic intent are partly hidden from the formalised documentation of policies. It aims to expand insights on 

these components with the help of the broader literature on policy coherence and integration.  

 

3.2 Policy coherence 

 

“Coherence is not a natural state of affairs in bureaucratic political systems, whether at national 

administration or the EU level” (Furness and Gänzle, 2017) 

 

The concept of policy coherence originates from European foreign and security policy (Smith, 2004; Thomas, 

2012) and development policy (Carbone, 2008). In the context of foreign policy, policy coherence is seen as 

common framework policies for the EU, free of contradictions and reduced distinctions between foreign and 

domestic policies of the member states (Portela and Raube, 2012; Smith, 2004; Thomas, 2012). This stream 

of literature does not provide a more generic framework for policy coherence. 

 

Carbone (2008) was the first to identify different forms of policy coherence: (1) horizontal coherence between 

policy sub-systems, (2) vertical coherence between the EU and member states, (3) internal coherence, in 

terms of consistency of objectives within a policy sub-system, and (4) multilateral coherence (interaction 

between international organisations). Subsequent research broadened vertical coherence to all levels of 

multi-level governance (Huttunen et al., 2014; Mickwitz et al., 2009). Climate and environmental policy 

studies have extensively addressed policy interplay via conceptualising both policy coherence and policy 

integration (see Section 3.3 for the latter). We follow the definition of policy coherence presented in this 

literature “as an attribute of policy that systematically reduces conflicts and promotes synergies between and 

within different policy areas to achieve the outcomes associated with jointly agreed policy objectives” 

(Nilsson et al., 2012). An additional description of policy coherence is that the diverse policy outputs arising 

from different policy subsystems are harmonious, without giving priority to a specific policy objective (Dupont, 

2013). However, it is worth noting that that there is no agreement in the literature on the exact nature and 

meaning for the term, and the literature includes an excess of definitions and conceptualisations (Stroß, 

2017). For example, Rogge and Reichardt (2016) in the policy mix context used coherence to refer to the 

quality of the policy processes (also Gebhard, 2011). Here, however, we will use a more widely diffused 
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interpretation of policy coherence described above and will focus on horizontal (and internal) policy 

coherence. 

 

Horizontal policy coherence, in a broad sense, can refer to policy processes and policy outputs, i.e. goals 

and instruments. The process dimension can, for example, denote mechanisms designed to advance policy 

coherence (Carbone, 2008), such as political leadership, parliamentary committees or executive agencies 

(Tosun and Lang, 2017), or a shared vision between different policy sub-systems, implemented by 

statements and actions (May et al., 2011). The policy outputs evidencing policy coherence can be 

comprehensive frameworks combining the objectives of two or more policy sub-systems (Furness and 

Gänzle, 2017), and recognised synergies or absence of contradictions between policy objectives, design, 

instruments and implementation arrangements (Candel and Biesbroek, 2016; Nilsson et al., 2012; Portela 

and Raube, 2012). 

 

Often the realisation of policy coherence is far from the ideal. Firstly, divergent ideals, interests, and 

perceptions in different policy sub-systems (Carbone, 2008) complicate the achievement of collective action 

from policymakers (Furness and Gänzle, 2017). Even a particular policy sub-system contains a range of 

objectives which may arise from different policy ideals and perspectives. For example, drawing from 

Kuzemko et al. (2016), energy security objectives can be seen to reflect the perspective of ‘geopolitical 

realism’, the objective of market deregulation reflects the ‘liberalism’ perspective, and the objective for equal 

access and low price of energy links to the ‘socialism’ perspective (see Section 3.4). Furness and Gänzle 

(2017) argue that a political strategy defining priorities, common goals and responsibilities could add 

complementarity between policy perspectives. This could, for example, be achieved by overarching 

government programmes.  

 

Secondly, policy mutates when it is reinterpreted by the public officials who implement it to practice (Urwin 

and Jordan, 2008). Conflicts unseen or concealed at the higher level of goal and strategy formulation are 

detected when different policies are implemented at lower policymaking levels (Nilsson et al., 2012). This 

also links to the issue of coherence for whom; whose perspective is taken may also determine whether 

policies cohere or not (Carbone, 2008).  

 

3.3 Policy integration 
 
Policy integration is an attribute of policy that can advance policy coherence. The difference between the 

terms is that ‘policy integration’, i.e. the integration of a specific policy objective into another policy sub-

system, for example the integration of national security objectives into energy policy, can occur also 

independently of horizontal coherence between policy sub-systems. 

 

The term policy integration emerged in the 1990s in the context of European environmental policy, in 

response to the 1987 Bruntland report. Environmental policy integration (EPI) received much interest in 

academic literature in the early 2000s (Lafferty and Hovden, 2003; Lenschow, 2002; Nilsson and Persson, 

2003). The literature contains different perceptions of policy integration. Russel et al. (2018) have 

categorised these as normative approaches that emphasise the principled priority of environmental issues 

and the need of political commitment (e.g. Lafferty and Hovden, 2003);  organisational and procedural 
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approaches such as departmental responsibilities, administrative integration of instruments and mandates 

(e.g. Russel and Jordan, 2009); output-based assessments of integration, i.e. if policy outputs and outcomes 

bring about environmental improvements (Kivimaa and Mickwitz, 2006), and reframing approaches, focused 

on learning between policy actors (e.g. Nilsson and Persson, 2003). Runhaar et al. (2020) argue that a 

distinction can be made between weak EPI in the form of procedural input and strong EPI mirrored in policy 

outputs.  

 

Kivimaa and Mickwitz (Kivimaa and Mickwitz, 2006) introduced criteria for evaluation the extent of EPI in in 

the innoation policy sub-system: ‘inclusion’ -  whether environmental issues are addressed; ‘consistency’ – 

efforts to minimise contradictions between environmental and other issues; ‘weighting’ - emphasis given to 

environmental issues in relation to other issues; and ‘reporting’ - specifications to evaluate and report on EPI. 

Mickwitz et al. (2009) later added ‘resources’ to the criteria, i.e. backing up the environmental objectives with 

human and financial resources. These criteria can similarly be applied in analysing the integration of other 

policy objectives. 

 

More recent work on policy (dis)integration takes a broader, mechanism-based approach in analysing 

political processes behind policy (dis)integration and coherence over time (Candel and Biesbroek, 2016). It 

examined different dimensions of policy interplay, including an extent to which a cross-cutting policy problem 

is recognised to require holistic governance; actors and institutions involved in the governance of the 

crosscutting problem and density of interactions between subsystems; the range of policies in which the 

crosscutting problem is addressed as a goal and subsequent coherence; and the extent to which policies 

across sectors contain instruments to address the crosscutting problem, presence of procedural instruments 

to coordinate policy efforts, and the coherence of the instrument mix as a whole (Biesbroek and Candel, 

2020; Candel and Biesbroek, 2016). 

 

Policy integration faces challenges as in many respects, for example, environmental and climate policy goals 

have failed to fully integrate into other policy subsystems (Runhaar et al., 2020). First, policy integration may 

improve policy coherence, but it can also remain isolated functional exercise without generating interaction 

between actors from different policy sub-systems. Second, policy integration may have a fluctuating quality. 

It can first increase but then decrease again (Biesbroek and Candel, 2020). This may occur, for example, as 

a result of conflicting interests or lack of access to knowledge and advice (Runhaar et al., 2020). Third, 

cultural and cognitive frames behind policymaking affect the degree to which policy integration occurs. For 

example, the consensual policymaking style of Nordic countries has been seen more supportive to policy 

interplay than the legalistic policy style in Germany and the USA (Jordan and Lenschow, 2010). Lack of 

sufficient integration can be demonstrated, for example, in the form of conflicting statements in policy 

documents and the absence of discussion on potentially conflicting objectives in strategies and plans 

(Runhaar et al., 2020). 

 

3.4 Perspectives on energy transitions 
 

The achievement of policy coherence and policy integration is influenced by policy making styles and 

political cultures pertaining to different countries and policy sub-systems. Hence, we will here draw on 
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different perspectives on energy transitions that underlie the policymaking systems and processes. Albeit 

small in their role in this paper, the perspectives work as an underlying current while analysing the 

documents, bringing more understanding of the possible reasonings and justifications to policy-making. 

 

Kuzemko et al. (2016) discuss ‘perspectives on the global energy challenge’, an approach that helps to 

understand the complex world of energy systems politics. Calls for a more comprehensive understanding of 

international political economy (IPE) of energy has been made (Kuzemko et al., 2019) and energy should 

form a part in understanding of political, economic and social processes (Newell, 2019). For this paper, the 

value of Kuzemko et al. (2016) approach is that it connects political ideologies to other perspectives in 

energy transitions, including political, economic, technological and environmental perspectives.  

 

The main political perspectives - realism, liberalism and socialism - focus on policy agendas and governance 

(Kuzemko et al., 2016: p. 8). Realism holds nation-states as the main actors with permanent interests, 

competition and power seeking (Nye and Welch, 2007). The unequal distribution of natural resources makes 

some states consumers and others producers, creating crucial policy agendas around the control of and 

access to energy resources (Kuzemko et al., 2016). This has led to geopolitics, characterised by the 

distribution of natural resources and states as international actors seeking strategic alliances and security of 

supply. Liberalism includes also nonstate actors as consumers and producers, with growing 

interdependence (Keohane and Nye, 2001), and can be divided into three strands: economic (trade without 

military actions), social (transnational human contacts to avoid conflict) and political (importance of 

institutions) (Nye and Welch, 2007). Lastly, socialist perspectives concentrate on states but support 

egalitarianism; including policies that ensure equity in wealth distribution, such as fair access to and 

affordable energy (Kuzemko et al., 2016). 

 

The economic perspective concentrates on different aspects of economic liberalism, such as supply and 

demand, competition and markets. The economic perspective of a state chooses to operate by depends on 

the degree of free versus regulated markets. (Kuzemko et al., 2016.) Markets determine energy availability 

and prices, influencing, for instance, which technology is worth investing in. In the technological perspective, 

energy systems and their changes are described in terms of technologies for extraction, conversion and use 

(incumbent technologies, e.g., oil production, or new niche technologies, e.g., off-shore wind), infrastructure 

(e.g. distribution networks), and techniques for environmental impact mitigation (e.g. carbon sequestration 

and storage). In this perspective, technological innovation is frequently provided as a solution to energy 

challenges (Cherp et al., 2018; Kuzemko et al., 2016). The environmental perspective pays attention human-

nature relations on local and global levels, and sustainable development (Kuzemko et al., 2016). In energy 

policy, it is predominantly focused on tackling carbon emissions and climate change, while there are also 

other environmental problems associated with energy production and use. 

 

4. Research approach and methods 

4.1 Research approach 

In our analysis, we adopt a security angle to energy policy analysis instead of a more general policy mix 

lens. We look at policy strategy documents, because, alongside policy objective and instrument setting, they 
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contain other elements, such as contextual factors. Such factors can describe the existing socio-technical 

regime, perceived landscape influences and emerging niches. 

 

In the document analysis we focus on policy integration, represented here in how energy is framed in 

defence and security policy documents and how security is framed in energy policy documents. These 

framings may be demonstrated as statements concerning the issue in general or its prioritisation against 

other issues, objectives and measures set to pursue the issue, or procedures, assessments or resources 

concerning that issue. We also pay attention to coherence between energy and security or defence policies. 

For example, we examine whether broader mechanisms are introduced for reducing conflicts and improving 

synergies between the two policy subsystems, such as overarching visions, committees or agencies, and 

whether the documents show synergies or conflicts between the two policy areas. We complement this with 

attention on the perspective (geopolitical, economic, technological, environmental, social) that becomes 

visible from the text to make us better compare different period and countries. In addition, we consider 

descriptions of Russia as a specific kind of landscape influence, due to Russia’s extensive energy resources 

and pursuits to maintain a geopolitically internationally powerful position. Figure 1 summarises the foci of our 

analysis.  

 

 

 

Figure 1: Focus of the policy document analysis 

 

4.2 Case countries 

 
We analyse policy documents from three case countries published during 2006-2020. The country selection 

complements previous studies on energy security and geopolitics, typically focused on larger countries such 

as Poland (e.g. Roth, 2011). The selection was influenced by differing country profiles in terms of fossil 

energy reserves, renewable energy production, role in the EU and the North Atlantic Treaty Organization 

(NATO), and relationship to Russia (as a major energy power) (Table 1).  
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Table 1: Case country population, energy profiles and geopolitical positions 

Country Population Energy profile (2018) Geopolitical position 

Estonia 1.3 million Oil shale important; 30%* of total 
energy from RES 

Former part of Soviet Union (independence in 1991). 
NATO member and EU member since 2004. 

Finland 5.5 million No domestic oil/gas reserves; 41%* 
RES. Diverse energy mix. 

Neighbouring country to Russia, independence from 
Russian empire in 1917. EU member since 1995. 

Scotland 
(part of UK) 

5.5 million Significant oil reserves; 21% of energy 
from RES, 77 % for electricity** 

Partially autonomous region and constituent nation of 
the United Kingdom. In NATO since 1952, EU since 
1973. Links to Russia as a net energy importer. 

 
Sources: *(Eurostat, 2020) **(Scottish Energy Statistics Hub, 2020) 

 

Key security/defence and energy/climate strategy documents were identified for each country. The materials 

were divided into three time periods (2006-2010, 2011-2015, 2016-2020) to compare development over time. 

The year 2006 was taken as the starting point, as energy security reached the top of EU’s political agenda 

following the first Russian-Ukrainian natural gas dispute that year (Natorski and Surrallés, 2008). 

 

4.3 Framing analysis 

Framing analyses include a variety of methods that aim at inspecting diverse ways of seeing an issue. A 

frame has been described as “an account of ordering that makes sense in the domain of policy and that 

describes the move from diffuse worries to actionable beliefs” (Hajer and Laws, 2006, p. 256) Frames are 

selected aspects of perceived reality that are made more salient in communicating text in order to advocate 

a specific problem definition, causal interpretation, moral evaluation or action proposal (Entman, 1993). 

Specific ‘framing devices’ can be used to capture the defining features of a frame, such as key words or 

metaphors (Vliegenthart and van Zoonen, 2011).  

 

The tangible outputs of policy strategy documents are typically context-setting, objectives and targets, and a 

proposed policy instrument package. However, the documents also contain the promises of policymakers to 

stakeholders, potentially influencing what stakeholders expect from future policy development and their 

choices of action. Policy documents include a certain interpretation of context and a variety of statements 

that have potentially been designed to speak to different audiences. Framings are based on the assumptions  

behind policy and show how policy conceptualises, accentuates and connects certain issues (Scrase and 

Ockwell, 2010). These assumptions may also reflect the perspectives that underlie the policy processes. An 

example of how policy documents influence transitions is how the framings in documents influence the 

shaping of technological options (Jørgensen et al., 2009; Klein and Kleinman, 2002). Some options may be 

framed as more preferable than others, or the context of specific solutions can be framed via an 

environmental, economic or security concern (Kivimaa and Mickwitz, 2011). Many framing analyses focus on 

alternative frames. Here, we choose an alternative approach by focusing on how energy strategy documents 

frame security questions and how security strategy documents frame energy questions.  

 

4.4 Empirical data and coding 

The key strategy documents were identified by searching the websites of relevant ministries and contacting 

personnel, reading publications addressing the development of energy or security policy in the case 

countries, and by references made in later strategy documents to earlier ones. We used English versions 
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whenever available. If such versions were not available, we used the original versions. We analysed in total 

71 documents: 18 for Estonia, 20 for Finland, and 33 for Scotland.  

 

Table 2: Analysed policy document material in case countries 

Period / sub-system Finland Estonia Scotland 

2006-2010 energy 
policy 

2 documents; 314 pages of 
text, 22 coded paragraphs 

4 documents; 243 pages, 75 
coded paragraphs 

6 documents; 917 pages; 270 
coded paragraphs 

2006-2010 security 
policy 

3 documents; 313 pages; 104 
coded paragraphs 

3 documents, 68 pages, 17 
coded paragraphs 

3 documents; 219 pages; 94 
coded paragraphs 

2011-2015 energy 
policy 

3 documents; 320 pages of 
text; 33 coded paragraphs 

1 document; 75 pages, 11 
coded paragraphs 

5 documents; 477 pages; 70 
coded paragraphs 

2011-2015 security 
policy 

4 documents; 263 pages; 78 
coded paragraphs 

3 documents; 54 pages; 2 
coded paragraphs 

7 documents; 372 pages; 50 
coded paragraphs;  

2016-2020 energy 
policy 

3 documents; 472 pages; 67 
coded paragraphs 

3 documents; 325 pages, 118 
coded paragraphs 

6 documents; 346 pages; 58 
coded paragraphs 

2016-2020 security 
policy 

5 documents; 187 pages; 46 
coded paragraphs 

4 documents; 145 pages; 13 
coded paragraphs 

6 documents; 290 pages; 15 
coded paragraphs 

Total 20 documents; 1869 pages; 
350 coded paragraphs 

18 documents; 910 pages; 
236 coded paragraphs 

33 documents; 2621 pages; 
557 coded paragraphs 

 

The security/defence strategy documents were searched for occurrences of energy-related words “energy”, 

“electricity”, “heat”, “nuclear power”, “fuel”, “oil”, “gas”, “peat”, “renewable”, “wind” and “solar”. The 

paragraphs in which at least one of these words were used were inserted into Excel, to its own row for 

coding. The energy strategy documents were searched for the occurrences of words “security”, 

“defence/defense”, “geopolitic*”, “threat”. The word “risk” was omitted from the analysis as it is used in many 

different contexts a general word. For Scotland, paragraphs from the broader UK strategies were excluded if 

they only concerned England and Wales. 

 

The paragraphs were analysed using main codes for policy coherence, policy integration, perspectives, 

security and Russia. The codes had 2-9 sub-codes each. For example, the code for perspectives, included 

sub-codes for geopolitical, economic, technology-based, environmental and social. The content of each 

paragraph was also analysed more generally. We aimed for intercoder reliability, i.e. that  “a single 

knowledgeable coder may be reasonably confident that his or her coding would be reproducible by other 

equally knowledgeable coders” (Campbell et al., 2013, p. 297). Working documents for each country 

examining the content and coding of the paragraphs were created, organised into three time periods. These 

analyses were then condensed for this paper.  

 

5 Findings 

The findings section first briefly introduces the case countries and then moves on to the results. The framing 

of ‘energy’ in security and defence policy documents is addressed in Section 5.2, following by the framing of 

‘security’ in energy policy documents in Section 5.3 Section 5.4 addresses policy coherence, and Section 5.5 

Russia as a landscape pressure. 

5.1 Brief introduction to energy and security policy in the case countries 

 
Estonian security policy is based on a broad security concept, referring to the state’s capability to defend its 

values and objectives from diverse external military and non-military risks. Security policy aims to guarantee 

independence, sovereignty and the survival of the population and the state and its constitutional order 
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(Republic of Estonia, 2017). Specific attention has been paid to cyber security, as Estonia is one of the most 

digitalised societies, Tallinn hosting the NATO Cooperative Cyber Defence Centre of Excellence (CCDCOE) 

(Sliwinski, 2014). Energy policy is based on energy independence (especially from Russia) Estonia having 

the lowest energy import dependence in the EU, security of supply, and competitive energy prices, the oil 

shale industry playing an important role (IEA Estonia, 2019). Estonia is part of the NordPool, the Nordic 

power market, with gas connection plans to North and South via the Balticconnector.  

 

Finland’s defence and security policy are focused on the operation of the Defence Forces and a 

comprehensive concept of security to maintain independence and territorial sovereignty and promote the 

wellbeing of the population. “The primary aim of Finland’s foreign and security policy is to avoid becoming a 

party to a military conflict” (The Prime Minister’s Office, 2016, p. 7). The military threat posed by its 

neighbouring country Russia has played a role in defence policy planning, but it has been politically too 

sensitive to openly talk about it (Nokkala, 2014). Energy policy has for long been based on security of supply 

via multiple energy sources, domestic production based on bioenergy and peat, and the needs of the energy 

intensive industry. Climate change concerns became on the energy policy agenda in the 1990s (Kivimaa and 

Mickwitz, 2011). Finland’s energy policy is also characterised by its dependence on imports of oil, gas and 

electricity from Russia (Jääskeläinen et al., 2018) and Finland’s operation in NordPool. 

 

For Scotland, the responsibility for security and energy policy lies with the UK Government. Scotland’s 

devolved administration has duties related to climate change mitigation, economic development and energy 

efficiency in its own region (IEA United Kingdom, 2019). Despite efforts by the Scottish government to be 

more involved in security aspects, Scotland still depends on the UK government agencies, for instance, 

regarding cyber security, even with its notable IT-sector (Neal, 2017).  UK defence policy aims to protect its 

people and prospects in and outside of the UK, to prevent conflicts and to prepare for possible battle 

(Ministry of Defence, 2019). Energy policy is based on a long-history of domestic fossil fuels (oil and gas), 

while renewable energy and nuclear power are seen as increasingly important due to diminishing domestic 

hydrocarbon production (coal production ended in 2005) (IEA United Kingdom, 2019). A low-carbon 

transition has been pursued since early 2000s, with the Climate Change Act of 2008 as an important cross-

sectoral policy. Scotland is part of interconnected power networks with France, Ireland and the Netherlands 

with plans to connect with Norway and Denmark (Ofgem, 2019.).  

 

5.2 Framing of energy in security policy documents 

 

5.2.1 Energy in security policy during 2006-2010 

The first period, 2006-2010, occurs directly after the first Russia-Ukrainian gas crisis. Estonia’s Defence 

Development Plan does not consider energy issues at all.  The Cyber Security Strategy mentions energy a 

few times, while the National Security Concept takes an elaborative approach to energy. Energy is 

predominantly framed as (1) energy security, in terms of security of supply, security of infrastructure, 

interconnection between energy networks of other EU member states, diversity of energy sources and 

energy efficiency; (2) energy as critical infrastructure, including energy facilities and networks, oil and gas 

storage and refineries, and transmission and distribution systems; and (3) connections to EU energy policy, 

energy security and networks. Regarding security of supply, the rational use of oil shale and extensive 



13 
 

introduction of renewable energy technologies are mentioned as objectives. Estonia plans to introduce 

nuclear energy to address security of supply and climate change mitigation. The current regime is described 

as isolated electricity and gas supply from European interconnected networks, and objectives to deepen 

cooperation with Nordic and Baltic states are outlined in areas of national defence, energy and 

environmental protection. Security policy also acknowledges the risk of nuclear accidents as a target of 

environmental security and the risk of cyber-attacks on energy infrastructure. The documents also note the 

globally increasing competition over energy resources, where countries with extensive resources maximise 

their international influence (landscape). In sum, the National Security Concept has integrated energy 

concerns as one of the key elements in security policy, via the framing of security critical infrastructure. The 

measures outlined are partly aligned with low-carbon energy transition (renewable energy technologies and 

nuclear energy) but also in conflict by the continuation of oil shale production. EU relations and deepening 

cooperation with Nordic and Baltic states are regarded as important in the energy-security context. 

 

In Finland, energy is little referred to in defence policy, except for brief mentions of the need to integrate the 

National Climate and Energy Strategy into it and the energy efficiency of repairs in the premises of the 

Defence Forces (measures). However, the threat of organised military operations or armed aggression on 

energy infrastructure and the electricity network is recognised (landscape). In security policy, energy is 

described as “a new focus area”, predominantly framed as (1) security of energy supply; (2) security 

implications of EU-Russia energy trade; and (2) nuclear safety (via measures outlined and landscape 

pressures recognised). Finland has adopted a comprehensive concept of security that incorporates the 

threat of widespread failure of the electricity grid. The measures outlined several times include use of 

multiple fuels and sources of energy, domestic fuels, stockpiling of energy, and regulating energy use. The 

security of energy supply and increasing domestic energy sources to secure the society’s vital functions is 

mentioned as an objective. Other issues mentioned include energy as an instrument of political persuasion 

and pressure, influencing international (i.e. geopolitical) security, and the security and military implications of 

climate change and energy rights in the Arctic (landscape). The documents describe that international 

competition for energy is intensifying, energy gaining increasing importance in foreign and security policy; 

sometimes a deliberate disruption of energy deliveries is used as an instrument of political persuasion. 

Energy sources are also seen as potential targets of information warfare and cyber-attacks, and electricity 

grids of terrorism or military operations. Climate change and scarcity of energy are not seen as threats to 

Finland but, if left unchecked, are described to potentially destabilise societies and escalate into violent 

conflicts.  

 

In the security strategies concerning Scotland, defence policy is not mentioned. Energy is predominantly 

framed as an issue of global (state-led) competition for energy and its security implications, including 

increased political and economic leverage of energy producing states using energy as a “hostile policy tool”, 

and the exploitation of resources becoming a source of internal and regional instability (landscape). It is 

noted that competition for energy may provide political drivers for some countries to acquire chemical or 

biological weapons. The second most visible issue is climate change and its security risks through flooding, 

rising sea levels and disruptions to energy supply (landscape) and the mitigation of these risks via energy 

policy and UK’s work to pursue international commitments (measures). The transition to low-carbon 

economy is mentioned several times, and the clean energy framework as a measure. There are several 
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references to the forthcoming climate and energy strategy, with the intention to make connections between 

strategies. The documents also mention a security threat from exhausting hydrocarbon resources. Energy is 

referred to as a critical service, for example, as a target of disruption by non-military hostile action 

(landscape). In the strategy documents, geopolitical issues are heavily intertwined with environmental 

concerns; stability of international relations is linked to climate change and low-carbon economy in the 

objectives and measures. 

 

5.2.2 Energy in security policy during 2011-2015 

The period 2011-2015 in Estonia does not contain a general security policy strategy but is covered by two 

documents pertaining to defence and one to cyber security. Little attention is paid to energy; only two 

paragraphs found. Energy is framed as a service vital to national defence, i.e. functioning power and liquid 

fuel supply, but falling under the governance of Ministry of Economic Affairs and Communications (regime). 

The landscape threat of non-military attacks on energy systems is recognised as a national security issue, 

with potential implications on the sustainability of society, Estonian cultural vitality and social 

coherence. While energy systems are considered as an integrated part of national security, there is very little 

coverage of that in the documents.  

 

During 2011-2015, Finland’s defence policy section in the Government Report on Security and Defence 

Policy does not mention energy. However, the defence administration published in 2011 a specific Strategy 

on Society and Environment that considers energy via objectives and measures to improve the energy 

efficiency of military areas and premises of the Defence Forces and the defence administration. This is 

described as ‘environmentally responsible conduct’ and linked to cost-savings following budget pressures. A 

comprehensive approach to security is taken, where energy is part of the critical infrastructure facing a risk of 

disruption; the scarcity of energy resources is a threat scenario and nuclear safety a security issue (regime 

and landscape). Climate change is regarded as one of two most important factors affecting long-term global 

security (landscape). The document identifies links between energy security, population growth and 

economic growth, leading to increasing global demand and competition for energy (landscape). It forecasts 

that cross-border threats, such as disruptions in energy supply, will grow in importance, requiring 

international contingency planning. Other issues mentioned include a security challenge connected to EU 

energy import dependence on Russia; and the conflicting developments in the Arctic region: climate change 

effects opening new transport routes and increasing the exploitation of energy resources. Integration has 

occurred to a degree where energy is part of critical infrastructure (regime), and the risk of disruptions to 

energy supply are acknowledged in the comprehensive security approach. Energy policy integration is also 

demonstrated by statements to implement the national Energy and Climate Strategy in the defence 

administration (objective) and a plan to create a climate and energy programme for the Defence Forces 

(measure). Energy is considered in the context of defence capability, the latter as the overriding objective. 

Energy is not specified in cyber security policy.  

 

Pertaining to Scotland, energy was less visible in the National Security Strategy than before. Several 

aspects were mentioned but none received repeated emphasis. Energy was described as part of critical 

services and infrastructure. Investments in renewable energy and other innovative technologies, including 

shale were mentioned as measures to improve energy security. Energy security was mentioned in 
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connection to the UK’s international relations with respect to many countries, global energy security affected 

by regional instability, rising global energy demand, climate change, terrorism and cyber threats (landscape). 

The UK National Strategy for Maritime Security included an objective to assure the security of vital maritime 

energy trade and transportation routes. It was elaborated in a geopolitical context, intertwining objectives of 

geopolitical and energy security. The landscape pressures facing the maritime energy supply included thefts 

of energy supplies and the crowding of sea space with maritime transport and offshore energy installations. 

The document also considered the safety and security of the energy regime assets on the UK coastline: civil 

nuclear power, gas and oil import terminals, undersea pipelines, oil and gas rigs, and offshore wind farms. 

The Arctic was mentioned as critical to UK national security, 29% of energy imported from Norway. The 

commercial opportunities and new maritime security risks arising from previously impassable navigational 

routes becoming open due to climate change were noted. Energy policy objectives (in general, but not in 

relation to low-carbon energy) were integrated into national security policy. The National Security Council 

included the Secretary of State for Climate and Energy. An interesting example of the integration of energy 

supply security as a key security objective, is the existence of an international military coalition (including the 

UK navy) that maintains the movement of world energy supply. 

 

5.2.3 Energy in security policy during 2016-2020 

During 2015-2020, in Estonian security policy documents, energy is only referred to in 13 paragraphs. 

Multiple issues are mentioned but none with repeated emphasis. The instability of the global economy and 

international energy markets are remarked to make the international security landscape more complicated. 

The globally increasing demand for energy is noted to create tensions and conflict, leading to global 

instability. The risk of nuclear accidents is also mentioned (landscape). Energy security is used in context of 

securing infrastructure and supply systems, power networks of EU member states, and energy diversity. It is 

pursued via energy efficiency and domestic production. Measures mentioned in the previous periods are 

included: rational use of oil shale and wider use of renewable energy. Nuclear power is no longer mentioned 

but peat is brought forward as a security of supply issue, unlike before. The documents note the risk of 

changes in the established structure of energy supply between the EU and Russia and emphasise as 

objectives for security policy the cooperation with the United States to reinforce Estonian security and energy 

security, and with the Nordic and Baltic states in defence, energy, environmental protection and transport 

infrastructure. This period brings new attention to technological development and smart technology. As an 

example of niche attention, it is noted that harnessing solar energy creates new possibilities but also new 

threats. Cyber security is noted to become more complicated, foreign powers seeking influence via, for 

example, cyber-attacks on vital energy infrastructure. The detailed overview of workforce needs and 

competences in the cyber security sector including energy services is remarked lacking. In sum, energy is 

rather well considered in the policy documents. Yet, information is lacking on the depth of integration, 

resources and processes, and reporting requirements.  

 

In Finland, the Government Defence Report does not mention energy. Also, the security policy documents 

focus less on energy than before. Yet, energy is an explicit part of security policy. Energy is predominantly 

framed as security of fuel and power supply. Security of supply is addressed via policy objectives and 

measures: multiple fuels, domestic fuels, emergency stockpiling, and renewable energy and biofuels, and 

energy regime arrangements. Serious disruptions to power supply and a risk of serious nuclear accidents 
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are mentioned under threat scenarios (landscape). In addition, the risk of pandemics on energy supply is 

noted. The threat of climate change is recognised, and associated policy objectives and measures listed, 

including transformation from fossil fuels to renewables. Landscape pressures also include cyber threats 

influencing energy, while the Cyber Security Strategy only mentions energy once: the production and 

distribution of energy as area affected. Deepening cooperation with the US on issues associated with 

security and defence, including climate and energy is noted, as well as developing bilateral economic and 

political relations with China in renewable energy. 

 

In security policy documents pertaining to Scotland, energy is much less visible than before. Energy is 

recognised as critical infrastructure, the protection of which needs to be optimised and new cyber security 

practices and long-term skills to be developed. Energy is addressed in the context of cyber security, 

including state and state-sponsored threats to infiltrate UK networks (landscape). Other issues relating to 

energy but none receiving repeated emphasis, include measures, linking defence and security with energy. 

The measures also include the UK’s actions abroad such as sanctions on oil exports to stop illegal pursuit of 

nuclear weapons and ballistic missiles and a prosperity fund supporting inclusive economic growth in middle 

income countries with energy related support. The documents also mentioned the need to mitigate threats 

from energy policy, and bilateral and multilateral work to ensure UK energy security (objective).  

 

Figure 2 shows how the appearance of energy-related search words has reduced in all case countries over 

time. In turn, Figure 3 shows the appearance of perspectives detected in Estonia, Finland and Scotland 

2006-2020 in security policy documents, showing a decline of environmental perspectives in all countries 

between the first and last period. Table 3 summarises the framings of energy in security policy documents. 

 

 

 

Figure 2: Appearance of energy-related search words in security and defence policy documents in relation to 

total number of pages 
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Figure 3: The perspectives detected in Estonia, Finland and Scotland 2006-2020 in security policy 

documents. 

 

Table 3: Framing of energy in security policy 

 Estonia Finland Scotland 

2006-
2010 

- Energy not acknowledged in 
defence policy. 
- Energy security and critical energy 
infrastructure combined with rational 
use of oil shale, renewable energy 
technology and introduction of nuclear 
power 
- Aim for deepening cooperation with 
the EU, Nordic and Baltic states on 
national security and energy 
interconnections 
- Risks of nuclear accidents and 
cyber-attacks recognised 

- Energy efficiency of repairs in 
defence policy.  
- A new focus area in security policy 
focused on security of supply, security 
implications of EU-Russia energy 
trade and nuclear safety 
- Notes threat of organised military 
operations on energy infra 
- Arctic energy resources and their 
security implications 

- Connections between energy and 
defence policy not made 
- Global state-led competition for 
energy has security implications, e.g. 
energy as a hostile policy tool 
- Energy as a critical service with risk 
of disruptions by climate change 
impacts and non-military hostile action 
- Transition to a low-carbon economy 
mentioned, while also diminishing 
hydrocarbon resources as a security 
threat 

2011-
2015 

- Energy issues recognised only 
twice, thus, less visible than before 
- Functioning power and liquid fuel 
supply vital to national defence 
- Threat of non-military attacks to 
energy systems as a national security 
issue, with possible impacts on 
Estonian cultural vitality and social 
coherence 
 
 

- Energy issues as objectives and 
measures to improve the energy 
efficiency of military areas and 
premises of the Defence Forces 
- Energy as part of critical 
infrastructure, scarcity of energy 
resources in security threat scenarios, 
and considerations of nuclear safety 
- Conflicting developments in the 
Arctic: climate change opening 
transport route and increasing 
exploitation of energy 

- Energy as a critical service but less 
visible in national security policy than 
before 
- UK energy security intertwined with 
international relations and global 
geopolitical security 
- Security of maritime energy trade 
and transportation routes a specific 
objective 
- An international military coalition 
(including the UK navy) maintains the 
movement of world energy supply 

2016-
2020 

- Energy issues more visible than in 
previous period 
- Globally increasing demand for 
energy, leading to global instability 
- Energy security of infrastructure and 
supply and energy diversity pursued 
via energy efficiency, rational use of 
oil shale, renewable energy and peat 

- Energy not mentioned in defence 
policy 
- Energy issues somewhat less visible 
in security policy than in the previous 
period 
- Security of power and fuel supply via 
policy objectives and measures (a 
variety of fuels, domestic fuels, 
stockpiling, renewable energy)  

- Energy as critical national 
infrastructure but much less 
mentioned than before 
- Energy emphasised in the context of 
cyber security 
- Measures put some attention on 
research of energy weapons and 
using energy related sanctions to stop 
illegal nuclear weapons 
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- Attention to technological 
development, e.g. solar, and new 
security risks 

- Serious disruptions to supply & 
nuclear accidents under threat 
scenarios  

- Maritime security briefly referred to 
by new legislation post-Brexit allowing 
commercial exploitation of oil and gas 
on UK territorial waters (linking to 
maritime security) 

 

 

5.3. Framing of security in energy policy 
 

5.3.1 Security in energy policy during 2006-2010 

During 2006-2010, security in Estonian energy policy documents is mainly framed as energy security. The 

documents emphasise security of supply, energy independence via diversified energy sources, and 

international energy market cooperation via objectives and measures presented. The measures include 

updating legislation on the technical requirements for security of supply, legislation on nuclear power (in 

cooperation with the Defence Ministry), and environmental legislation (stricter for future oil shale production). 

Geopolitical security is seldom. Reference is generally made to “national security” or “security” without 

explaining what is meant. The National Development Plan of the Energy Sector until 2020, mentions the 

Ministry of Defence as an actor to gain knowledge on nuclear energy. It is also stated that offshore wind farm 

planning processes do not meet national defence requirements. Mentions related to environmental security 

was detected once, and cyber security was not discussed in the energy context.  

 

Security and defence considerations play a modest role in Finnish energy strategies during this period. 

Security is principally framed in terms of ensuring security of supply, i.e. energy security. In this context, 

references are made to peat production, security of energy production facilities (e.g. nuclear power plants 

and waste), and energy efficiency as a strategic measure in all sectors of the society (regime). The second 

most visible security dimension is geopolitical security with references made to the global security situation, 

such as the impact of climate change on national security (landscape). Yet, security issues related to war, 

military threats or terrorism are not mentioned. The threat of climate change is mentioned also in relation to 

internal security, by potentially weakening society. Environmental security was mainly concerning climate 

change impacts but also risks related to nuclear power production. Energy is seen as critical infrastructure, 

and climate-related issues as a part of the international security landscape.  

 

In energy policy pertaining to Scotland, the terms related to security are used frequently. Security is 

predominantly framed as energy security and security of supply. The documents present how climate 

change and reducing carbon emissions are intertwined with energy and international security. The 

continuation of fossil fuels is described as important for the energy mix, increasing import dependence via 

security of supply and ‘gas security’ made explicit (regime). However, energy security is also connected to 

several niche developments: renewable energy, smart meters and carbon storage and 

sequestration. Diversity of energy sources and energy efficiency are highlighted. Broader UK and Scotland 

specific policies differ in their stance to nuclear power; the UK sees it as an important low carbon and energy 

security solution, while Scotland opposes it, with reasons linked to nuclear safety (i.e. environmental 

security). The UK’s own fossil fuel resources are diminishing, bringing a geopolitical focus to energy and to 

‘international energy security’. Geopolitical security is used for example, when referring to political and 

economic stability in source and transit regions, and peace, security and development related to climate 



19 
 

change impacts (landscape). The UK’s objectives and measures pertaining to international action are more 

visible than in the other case countries. Inequality, social unrest, and corruption, globally, were seen to 

increase the likelihood of supply disruptions (landscape). The Scottish Government, instead, is more focused 

on the development of domestic renewable energy sources (offshore wind) for export to the continental 

Europe. Environmental security was detected via attention to threat of climate change impacts and nuclear 

safety (landscape). Internal security was detected in relation to the production of nuclear energy (possibility 

of terrorism and misuse) and unrest caused by climate change. Cyber security is not mentioned during this 

time period in relation to security issues. 

 

5.3.2. Security in energy policy during 2011-2015 

During 2011-2015, Estonian energy policy pays little attention to security. As before, security is mainly 

framed in terms of energy security. Oil shale is presented as crucial element for the short-term planning for 

security of supply: “At least for the next 15 years, oil shale will remain the main raw material for producing 

electricity and shale oil”(Ministry of the Environment, 2015, p.7) Although the support for the incumbent 

regime for oil shale production is strong, it is also recognised that the production must be made more 

environmentally friendly. Thus, the expression ‘rational use of oil shale’ is used. This is in connection to 

geopolitical security, as oil shale is regarded as a nationally strategic resource. Security is referred to as part 

of national interests and energy interdependence, but not elaborated on. In the case of oil shale, integration 

of security policy into energy policy is likely to make energy policy less oriented to reducing carbon 

emissions. Other aspects of security are not detected. 

 

More dominantly than before, security in Finland’s energy policy was framed as security of supply, i.e. 

energy security. The Energy and Climate Roadmap explicitly stated that energy policy, in addition to its two 

main topics, the environment and climate, it also covers security of supply and supports state 

competitiveness. Peat is a delicate political issue, as it is a known source of emissions, yet often linked to 

security of supply, self-sufficiency and regional employment. Geopolitical security is detected twice relating to 

an ‘unstable world’ and defence issues. The Defence Forces are mentioned in connection to planning 

offshore wind production: “information on transport routes, vessel traffic and areas of winter navigation must 

be taken into account for reasons of traffic safety, alongside the needs of the Finnish Defence Forces” (The 

Finnish Government, 2013, p. 34). The other dimensions of security are not significantly addressed. 

 

In energy policy documents pertaining to Scotland, security was found predominantly in connection to 

energy security associated with risks related to rising global demand for energy, volatile fossil fuel prices 

(landscape) and increased import dependency of the energy regime (due to closing of UK power plants). 

Emphasis on renewable energy technologies and energy efficiency in residential buildings had increased 

from before, including also electric vehicles (niches). These were stated to have implications on energy 

security, challenges due to intermittency and opportunities via storage. In addition, heat pumps and CHP are 

mentioned once as niche technologies connected to energy security. However, continued investments in oil 

and gas production are also emphasised as regime technologies, and carbon sequestration and storage 

brought forward several times (niche solution). Both occur with aims to advance the transition to low carbon 

economy. Scotland is presented as strategically important for UK security of supply of the whole UK, in 

particular via renewable energy. The UK energy policy and Scotland’s contribution to security of supply 
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(2014) document is critical towards the UK government’s energy policy: while it is recognised that the task of 

security of supply is common, Scotland would handle it differently as an independent nation. Yet, also 

cooperation with the UK government is promoted: “The White Paper on independence, Scotland’s Future, 

makes clear that Scotland’s energy aims can be fulfilled by the continuation of a single GB-wide energy 

market for electricity and gas, provided security of supply is not jeopardized”(The Scottish Government, 

2014, p. 11). Geopolitical security is detected twice referring to “global security and prosperity” in connection 

to climate change, and to geopolitical instability. Environmental security is also detected twice, referring to 

the effects of climate change on sea level and temperature rises. Cyber security and internal security are not 

detected. 

 

5.3.3. Security in energy policy during 2016-2020 

During 2016-2020, Estonian policy documents mention security and connections to defence more than 

before. Security is still predominantly framed as energy security describing the energy regime as a critical 

service and referring to measures for energy security: a new Climate and Energy Committee, building stock 

measures, energy market regulation, subsidies for renewable energy, and increasing R&D investments. The 

‘rational use of oil shale’ and extensive introduction of renewable energy are mentioned. Security of supply 

and domestic energy production are important issues of national security. Thus, Estonia seeks improved 

understanding internationally for oil shale use by investing in technology to reduce its environmental 

impacts. Geopolitical security was visible as more than before explicit references to defence and military 

were made. The documents state that the possibility of military attacks, albeit small, must be considered 

when planning essential energy services and interconnections with other EU member states. It is also 

emphasised that readiness to war situations is an important principle for energy system development. “The 

impact of the geopolitical situation on fuel supply should increasingly be taken into account in the coming 

years. Therefore, attention should be paid to the capability of ensuring efficient movement of information 

between countries and prompt supply of fuel to resellers in case of supply problems” (Republic of Estonia, 

2019, p. 71). National defence considerations are also mentioned in energy system planning, particular 

offshore wind: “the planning of generation capacity should take into account restrictions arising from national 

defence considerations. In this context, it is important to maximise the potential of co-generation of electricity 

and heat based on local and renewable fuels, while ensuring resource efficiency in the use of local natural 

resources”(Republic of Estonia, 2019, p. 30). Cyber security is mentioned for the first time during this period.  

 

As before, security is framed in Finland’s energy policy as security of supply, i.e. energy security. For 

example, functioning energy markets with the EU and the Baltic states, regional electricity systems, 

integration of renewable energy and smart networks are mentioned. Other forms of security are very seldom 

mentioned. Cyber security is considered by the National Emergency Supply Agency conducting energy 

sector specific cyber security exercises and sharing best practices. A reference to geopolitical security is 

detected only once, in referring to securing critical production, services and infrastructure for national 

defence in cases of severe disruptions and exceptional circumstances. Integration of security concerns to 

energy policy is mainly in terms of security of supply, but the Defence Ministry’s climate strategy is also 

mentioned in this context. The mentioned measures include energy efficiency in all sectors and, for instance, 

a government working group to assess the future of peat production in a sustainable and social way, as it is 

so closely linked to national self-sufficiency in energy.  
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This period shows a greater attention to security in Scotland-specific energy policy documents, and some 

mentions in a broader UK energy policy document. Overall, however, security is referred to less than before. 

Security is even more than before mainly energy security. The Scottish Energy Strategy uses the term 

‘system security’, that includes both the technical operation of the system and security of supply, with 

references to technical advancements and equipment needed to ‘keep the lights on’. The aim is a low-

carbon decentralised system, with close collaboration between Scottish government and distributors, the UK 

government and Ofgem. While the European energy market (the importance to Scotland after Brexit) and the 

need to reduce imports from fossil fuels are mentioned, the principal focus is on technological development 

and electricity network interconnections. Much attention is paid to innovation and skills: Smart meters, heat 

pumps, electric vehicles and renewable energy generation (at least originally niche level technologies). 

Scotland’s strengths are seen in digital platforms and security, with global leadership in smart local energy 

systems. Smart energy systems are described as more vulnerable to deliberate cyber-attacks, and cyber 

security is emphasised. In addition, the Scottish expertise in subsea engineering connects offshore energy 

and defence sectors. The UK National Energy and Climate plan pays some attention to energy security from 

the perspective of decarbonisation and energy markets, particularly in the North Sea region. It notes that 

offshore wind generation and grid infrastructure projects have cross-border effects on security of supply and 

the environment.  Environmental security is detected once via security threats caused by climate change.  

Other security dimensions are not detected during this period. 

 

Figure 3 shows how, in Estonia and Finland the use of security words in energy policy documents has 

increased, while in Scotland/UK declined. Figure 5 shows the detected perspectives in all countries during 

the time period with Scotland/UK showing slightly less geopolitical perspective than Estonia and Finland. 

Table 4 summarises the framings of energy in security policy documents. 

 

 

Figure 4: Appearance of security-related search words in energy policy documents in relation to total pages 

 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

2006-2010 2011-2015 2016-2020

ES security words FI security words SC security words



22 
 

 

Figure 5: Perspectives detected in Estonia, Finland and Scotland 2006-2020 in energy policy documents 

 

 

Table 4: Framing of security in energy policy 

 Estonia Finland Scotland 

2006-
2010 

- Security considerations mainly in 
terms of energy security: security of 
supply, energy independence and 
international energy market 
cooperation 
- National security highlighted in a 
general sense, without explaining it 
- Ministry of Defence as an actor to 
gain nuclear power knowledge 
- Internal security connected to 
offshore wind farm planning 

- Security considerations mainly in 
terms of security of energy supply 
- Energy as part of critical 
infrastructure 
- Importance of peat production, 
security of energy production facilities 
(esp. nuclear energy) and energy 
efficiency 
- Geopolitical and internal security 
addressed via threat of climate 
change impacts 

- Energy security considerations 
intertwined with climate change and 
international security 
- Increasing security of supply 
concerns for fossil fuels (declining 
domestic production) 
- Scotland opposes nuclear power for 
environmental security reasons 
- Geopolitical security via stability of 
energy source and transit countries, 
and climate change 

2011-
2015 

- Little attention is paid to security, 
mainly in terms of energy security 
- Oil shale production is regarded as 
crucial for long-term planning of the 
state; a nationally strategic resource, 
tying into geopolitical considerations 

- Security considerations mainly in 
terms of security of energy supply 
- Security of supply in an unstable 
world 
- Needs of defence forces to be 
considered in offshore wind 
production 

- Security mainly as energy security 
- Concerns over increasing demand 
for energy globally, with volatile prices 
- Major opportunities for renewable 
energy production in Scotland, 
contributing to security of supply 

2016-
2020 

- Significantly increased attention to 
defence and security in energy policy 
- Security of supply and domestic 
production important issues for 
national security, thus, oil shale 
continues to be important 
- Possibility of military attacks must be 
considered in planning energy 
services and interconnections  
- National defence considerations in 
offshore wind and energy planning 
- Cyber security mentioned for the first 
time 

- Security considerations mainly in 
terms of security of energy supply 
- Securing critical production for 
national defence in events of 
disruption 
- Preparation for cyber security in the 
emergency supply agency 
 

- Security-related words declined 
- Mainly about energy security 
- The importance of cyber security 
recognised 
- Offshore engineering skills can be 
used for defence purposes 
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5.4 Policy coherence: Analysis of development of policy coherence 

 

Overall, very little attention is paid to policy coherence between energy and security or defence in any 

country in any of the studied period. Some small examples of synergies, conflicts or measures can be found.  

 

No attention is given to policy coherence in Estonian security policy documents during 2006-2010. The 

documents do not mention explicit pursuits to coherence between low-carbon energy policy and national 

security policy, assess the consistency of different objectives and measures, nor are they explicit about the 

prioritisation between energy and security policy goals in case of conflicts. No reporting frameworks are 

mentioned for policy coherence. Estonian energy policy states that the national interest is best served when 

oil shale stays in the energy mix, thus supporting the incumbent system. The pursuits towards the 

continuous use of oil shale in Estonia support national and energy security but are opposite to a low-carbon 

energy transition. During 2011-2015, as before, Estonian strategy documents do not pay explicit attention to 

coherence between energy and security policy. It is noted that the National Security Concept of Estonia 

includes energy security among its principles, highlighting the ‘rational use of oil shale’. During, 2015-2020, 

coherence is not explicitly addressed. It may be advanced by including the Defence Ministry into the Climate 

and Energy Committee. Some synergies and conflicts can be detected. For, example, attention to increasing 

energy efficiency and deployment of renewable energy technologies in security and defence policy is in a 

synergy between low-carbon energy and security policy. Yet, a potential conflict is created with new solar 

energy technologies creating new risks, e.g. in terms of cyber security. In addition, the Defence Forces see a 

conflict between national defence and wind power, due to disturbed air surveillance radars and radio 

systems of the pre-warning systems, which may be alleviated “through investments in additional 

compensatory measures”(Republic of Estonia, 2019, p. 83). Conflicts also exists with low-carbon energy 

pursuits by using oil shale and peat to improve national security. International security developments are 

described in a way that intertwine geopolitical security considerations with energy security.  

 

As in Estonia, during 2006-2020 in Finland, there are no indications of goals or measures that specifically 

address the coherence between security and low-carbon energy. However, one document recognises the 

policy coherence problem: how different policies can remain unconnected or even work against each other. 

Climate policy mainstreaming is seen as a tool to overcome this challenge from the perspective of climate 

change mitigation. During 2011-2015, the concept of comprehensive security considers also energy issues, 

giving priority to security, and the Energy and Climate Strategy refers to coherence in terms a coherent 

vision for the future considering security of energy supply and emissions control. A possible conflict exists in 

wind power locations and operations by the Defence Forces. More specific measures for improving policy 

coherence are not mentioned. During 2016-2020, policy coherence between energy and security policies 

has slightly more attention than before but is still insufficiently addressed. The Government Report on 

Foreign and Security Policy (2016, p. 18) states: “In order to realise the strategic goals in an environment in 

flux, coordination in other policy sectors associated with foreign and security policy such as internal security 

and energy policy, is also needed." In addition, the Energy and Climate Strategy again mentions the need for 

a coherent vision for the future as all sectors must adapt to climate change. It includes measures such as 
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adaptation programmes in different policy sub-systems, mentioning the Defence Ministry’s climate strategy 

that was approved in 2014. 

Alike, Scotland during 2006-2010, there are little indications of goals or measures that address coherence 

between security and energy policies. Policy coherence can be detected in the Energy Challenge document 

when referring to international energy security, i.e. coherence between energy security and geopolitical 

security but not connected to the low-carbon transition. An integrated strategy to security and energy supply 

to reduce vulnerability to security shocks is mentioned. Yet this does not pay attention to low-carbon energy, 

highlighted elsewhere in the documents. The documents contain some conflicts. While climate change 

mitigation is an objective, measures to protect oil platforms in Iraq by the UK government for Iran’s long-term 

stability constitute a conflict between climate change and geopolitical security goals. During 2011-2015, 

policy coherence was only addressed by the establishment of the National Security Council including the 

Minister for energy, and integrating “the work of the foreign, defence, home, energy and international 

development departments and all other arms of the UK Government that contribute to national security” (HM 

Government, 2013, p.22). It promotes coherence between defence and energy policy from the perspective of 

national security. The tasks mentioned include prioritisation of threats to guide the allocation of resources 

and acquisition of capabilities. In addition, some energy policy measures were outlined, such as increasing 

investment in renewable energy, to improve national security. Yet, the declining domestic oil and gas 

production is seen as a security risk, conflicting with low-carbon energy policy. Attempts to maintain stability 

in the Persian Gulf and protect oil production are also in conflict with low-carbon energy transition. During 

2015-2020, energy and policy coherence is addressed a few times. There is one issue mentioned in relation 

to policy coherence, i.e. how the Cabinet Office deals with cross-sector mitigation and response related to 

energy and security. In the NECP, coherence between the two policy domains was mentioned explicitly in 

connection to the North Seas Energy Cooperation (NSEC) creating synergies and complementarities 

between national policies of different countries. In the Scottish Energy Strategy cyber security is considered 

to improve the security of the new smart systems, bringing security issues and decarbonised energy systems 

close together when forming policies. Table 5 summarises the findings. 

Table 5: Summary of policy coherence between low-carbon energy policy and security policy 

 Estonia Finland Scotland 

2006-
2010 

- Policy coherence not explicit 
- Conflict between oil shale objectives 
for national security and low-carbon 
energy transition 

- Policy coherence not addressed in 
energy-security context 
- Coherence problem recognised in 
general; climate mainstreaming as a 
means  

- Integrated strategy to security and 
energy supply to reduce vulnerability 
to security shocks, but not linked to 
low-carbon 
- Conflict between climate change 
mitigation and UK’s action to protect 
oil platform in Iraq for geopolitical 
security 

2011-
2015 

- Policy coherence not explicit 
- National Security Concept includes 
energy security, but not low-carbon 
objectives 

- Concept of Comprehensive security 
includes energy  
- Energy and Climate Strategy 
mentions a coherent vision for energy 
security and emissions control 
- Conflict regarding wind power and 
defence operations 

- National Security Council including 
energy and defence and the Energy 
Minister 
- Renewable energy pursuits in 
coherence with national security 
 

2016-
2020 

- Policy coherence not explicit 
- Defence Ministry part of Climate and 
Energy Committee 

- Foreign and Security Policy Report 
states that coordination with energy 
policy is needed 

- Policy coherence not explicit in the 
security documents 
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- Synergy via RES and energy 
efficiency 
- Potential conflicts via cyber security 
risk of solar, influence on defence pre-
warning systems of wind power, and 
plans for oil shale and peat 

- Energy and Climate Strategy 
mentions a coherent vision for all 
sectors and mentions Defence 
Ministry’s climate strategy 
- No explicit measures proposed for 
policy coherence 

- Cabinet Office deals with cross-
sector mitigation and response related 
to energy and security 
- Energy documents refer often to 
international security to secure energy 
security 
 

 

5.5 Russia as a landscape factor 

Due to the closeness of Estonia and Finland to Russia it is not surprising that Russia is more visible as a 

landscape factor. Yet, also documents pertaining to Scotland/UK have paid some attention to it. 

 

In Estonian security policy documents, during 2006-2010, Russia is mentioned twice in the energy context. 

It is described as a country with interests to restore its status as a major global power that is prepared to use 

military force to achieve its goals. It is described to use energy resources as political and economic means in 

its relations with other countries. Russia was more visible in energy policy documents, mentioned six times in 

connection to security. The largest imports of natural gas and petroleum to Estonia come from Russia, seen 

as a threat to the energy system. The documents also emphasise the integration of Estonian electricity 

system with other Baltic states and the EU electricity market to increase security of supply. During 2011-

2015, the documents were few and did not mention Russia in the energy-security interface. During 2016-

2020, Russia was mentioned six times in energy policy documents in connection to security, and only once 

in security policy documents in connection to energy. Changes in the established structure of energy supply 

between the EU and Russia was mentioned to impact the Estonian economy. References to Russia were 

subtler than in the first period, and mainly dealt with describing electricity and gas system interconnections. 

 

During 2006-2010, Finland’s energy policy documents mention Russia only once in connection to security, 

while security policy documents address Russia ten times. Russia is described as the EU’s most important 

trading partner, the country’s stability reliant on favourable economic growth. The relationship between the 

EU and Russia gains attention as an energy issue, with a significant impact on European security 

development. The interdependence between Russia and the EU in energy trade is described as a security 

risk. Further, Russian use of energy as an instrument of political influence and pressure is mentioned. 

Finland’s energy regime is highly dependent on Russia, as most of the fossil fuels and some of the electricity 

are imported from Russia. The documents also recognise risks from Russia’s obsolescent nuclear power 

plants and increasing oil transports in the Baltic Sea. In terms of security policy, Russia is described to have 

strategic interests in the defence of its Northern sea areas, military bases in the Kola Peninsula (with nuclear 

submarine basis and large oil and gas deposits), the area of St. Petersburg, and the Baltic Sea transport 

corridor. During 2011-2015, at the security-energy interface, security policy documents mention Russia nine 

times and energy policy documents once. Russia is described as the largest trading partner to Finland and 

the EU, and the EU as the most important market for Russia’s energy exports. Russia’s role as a leading 

exporter of crude oil, coal and natural gas is recognised. It is described to aim to preserve its great power 

status built on its nuclear arsenal and abundant reserves of energy. It is also characterised via internal 

challenges, an unbalanced economy, corruption, and shortcomings in the rule of law and the political 

system. Russian interests and plans for the Arctic are noted, intertwining with environmental protection and 

military security. Close cooperation needs between Finnish and Russian companies, energy ministries and 
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local authorities are emphasised. During 2016-2020, Russia is mentioned less: three times in security policy 

and once in energy policy documents. It is described as a neighbouring country whose democratic 

development and stability are important. Energy cooperation between Finland and Russia is mentioned as 

broad and should be interconnected with the EU’s energy union. The Russia-Ukraine gas crises in 2006 and 

2009 are mentioned. Russia’s aims to strengthen the country’s super power status and its will and capacity 

to employ military force are described, with its abandoned cooperation-based security thinking challenging 

the European security system. 

 

During 2006-2010, pertaining to Scotland, Russia is mentioned six times in security policy documents, 

gaining equal attention to China and less attention than the Middle East developments as a landscape factor, 

and three times in energy policy documents. The UK receives some imports of oil, aviation fuels and diesel 

products from Russia. The Russia-Ukraine gas dispute is recognised, with reference to using energy as a 

political lever, while the UK is experiencing little direct effect. The stable EU-Russia energy relations are 

noted, including the risk of supply disruptions by Russia. The EU’s dependence of gas imports from Russia 

are stated, explaining the prioritization of the Southern Corridor development.  “Holding Russia to the G8 St 

Petersburg energy commitments is crucial to ensuring that it is a stable supplier and full contributor to 

international efforts to tackle climate change”(Cabinet Office, 2008, p.51). It is also remarked that Russia and 

China have raised energy as a foreign policy priority. During 2011-2015, Russia is mentioned once in 

security policy documents, and not found in energy policy documents pertaining to energy-security interface. 

Russia’s actions on Europe’s Eastern neighbourhood is mentioned, and work with the EU to help reduce the 

EU’s energy dependence on Russia. During 2016-2020, Russia is not mentioned at all. 

 

Table 6: Summary of Russia as a landscape factor 

 Estonia Finland Scotland 

2006-2010 - Russia as a major global power 
prepared to use military force 
- Uses energy as political and 
economic means in international 
relations 
- Import dependency on Russia 
described as a threat to energy 
system 
 

- Russia as EU’s most important 
trading partner, with 
interdependence in energy trade a 
security risk 
- Russia’s use of energy as political 
leverage is recognised  
- High import dependence of 
Finland’s energy regime on Russia; 
risks from obsolescent nuclear 
plants 

- Russia-UK gas dispute 
mentioned, energy as a political 
lever 
- Stable EU-Russia energy 
relations, but risk of supply 
disruptions 
- Russia raising energy as a foreign 
policy priority 

2011-2015 - No mentions - Russia as largest trading partner 
to EU and Finland, with EU as the 
most important market for energy 
exports 
- Described with an aim to preserve 
its great power status built on 
abundant energy reserve, but 
facing internal challenges 
- Russian interests in the Arctic, 
and collaboration needs intertwine 
energy issues and military security 

- Russia’s actions on Europe’s 
Eastern neighbourhood 
- Work to reduce the EU’s energy 
dependence on Russia 

2016-2010 - Changes in established energy 
supply structure between Russia 
and EU affect Estonian economy 
- Description of electricity and gas 
interconnections with Russia 

- Broad energy cooperation 
between Finland and Russia, with 
needs to interconnect with EU 
energy union 
- Russia-Ukraine gas crises in 2006 
and 2006 mentioned 

- No mentions 
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- A new gas interconnector 
expected to increase energy 
independence from Russia 

- Russia described as aiming for 
super power status, with will to 
employ military force, challenging 
EU security system 

 

 

6 Discussion 

The comparative analysis of three countries revealed interesting findings. Across the countries, energy was 

most visible in national security strategies during 2006-2010, which is not surprising as this was the time of 

the first Russia-Ukraine gas disputes. While attention to energy in national security policy has somewhat 

reduced over time, energy is commonly described as ‘critical infrastructure’ or part of ‘critical services ‘of the 

society, bridging policy connecting across the policy domains of energy and security. The security policy 

documents address energy mostly as a landscape pressure, while some related goals and measures are 

linked to security of supply. Low-carbon niche development is not typically connected to the energy-security 

nexus, except the remark in Estonian policy on the new security risks connected to solar. Defence policy 

documents generally had little regard for energy, expect for Finland bringing attention to energy efficiency of 

the Defence Forces. 

 

Attention to security and defence in energy policy documents was variable across countries and periods. 

Energy security appears integrated as an important part of comprehensive national security. Across the 

countries, examples where geopolitical security connected to energy questions were also found. These 

include the risks caused by wind power on defence systems, the use of energy as an instrument of political 

pressure (not by the case countries), risk of military attacks on energy infrastructure, the risk of international 

security conflicts related to energy supply and transit, and nuclear power. Strategies pertaining to Estonia 

and Scotland make more explicit connections between energy security and geopolitical security than Finnish 

strategies. Defence administrations are on occasion mentioned as an actor in energy policy. Estonia’s 

energy policy is the most explicit about the connections of defence and geopolitical risks to energy. Climate 

change is raised as a question of environmental security but with potential implications on geopolitical 

security (stability of states) and energy security (weather effects on energy infrastructure or transit routes). In 

addition, the risk of nuclear accidents is brought up as an environmental security risk. Cyber security is 

variably connected to energy via the risk of cyber-attacks on energy infrastructure.  

 

The power position of Russia influences policymaking especially in Finland and Estonia, while the increasing 

exploitation of the Arctic as a result of climate change, is also bringing this issue more visible in policymaking 

pertaining to Scotland. Russia’s security implications linked to energy – including Russia using energy as a 

political instrument and its pursuits to be a major global power prepared to use military force - are less 

explicit in energy than security policy. Unlike in other case countries, the UK energy-security policy interface 

is focused on steering and managing the global energy security scene, probably explained by its colonial 

history. 

 

Effectively, security and energy policy strategies present a functional overlap (cf. Trencher and van der 

Heijden, 2019) as both cover the area of energy security quite extensively. In security strategies, energy 

security is frequently presented as one element of national security, being rather coherent with the overall 
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security objectives. In turn, in energy strategies, energy security is one among several objectives, either in 

synergy or in conflict with the pursuits for low-carbon transitions depending on the stance taken on fossil 

fuels and nuclear power (i.e. showing internal incoherence). While the benefits of low-carbon energy 

transition are seen for national security, the countries still describe security risks related to diminishing 

hydrocarbon energy sources. Thus, in many cases, the pursuit of national security is working against a low-

carbon energy transition. In effect, policies in place realise both in tandem, thus being incoherent from the 

perspective of low-carbon transition.  

 

One document recognised the policy coherence problem, while otherwise the issue of policy coherence 

between low-carbon energy and national security has not been discussed. Policy coherence is insufficiently 

addressed in all countries. Some processes or measures exist, but they do not take the harmonious 

approach to coherence (cf. Dupont, 2013), but rather prioritise either national security (e.g. Comprehensive 

Concept of National Security or National Security Council) or climate change (mainstreaming). Mechanisms 

for a balanced consideration of low-carbon energy transitions and national security are missing.  

 

While the framing analysis showed that low-carbon energy issues are on a general level included in national 

security policy documents, and vice versa, there is a clear lack of sufficient integration. This is demonstrated 

in the form of conflicting statements in policy documents pertaining to fossil fuels, renewable energy, energy 

security and carbon emissions, and the absence of discussion on potentially conflicting objectives in 

strategies and plans (cf. Runhaar et al., 2020). We can observe normative approaches to policy integration 

that give a principled priority to most often national security (evident in the concepts and committees for 

national security that include energy) but sometimes also to decarbonisation (with references to consider 

national climate and energy strategies). There is little attention to policy consistency, as no explicit measures 

for resources, or evaluation mechanisms to improve policy integration are outlined. Energy security is still 

largely seen as security of fossil fuel supply and trade routes, which efforts to increase renewable energy 

and energy efficiency can alleviate. However, the new security concerns related to renewable smart energy 

systems are not really accounted for, such as the security of supply for components and resources required. 

Thus, a reframing of energy security may be needed to better account for the low-carbon energy transition. 

 
 

7 Conclusions 

We conducted an extensive policy document analysis examining policy interplay between national energy 

and security and defence policies from the perspective of low-carbon energy transitions. We used the 

concepts of policy integration and policy coherence, in combination with sustainability transitions thinking 

(niches, regimes, landscape) to analyse policy development pertaining to small countries - Estonia, Finland 

and Scotland - during 2006-2020.  

 

Our findings show that no mechanisms have been outlined in the policy documents for harmonious and 

balanced coherence between low-carbon energy policy and national security policy. They also show 

evidence of a risk of continued slow progress of low-carbon energy transitions due to the prioritisation of 

national security based on fossil fuels and the existence of policy conflicts between national security 

perceived as security of fossil fuel supply – despite objectives and measures in place for renewable energy.  
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The interplay between energy and security issues is mostly evident in how the policy strategies describe 

landscape developments. In order to support policy integration, more specific objectives and measures 

would be needed. New niche developments are insufficiently covered from the perspective of finding 

concrete synergies between national security and low-carbon energy systems. Moreover, the security 

implications of renewable energy technologies expanding from niche to mainstream regime are not 

discussed. These could include new import dependencies on green and smart energy technologies and 

increasing cyber security risks. These risks are not necessarily similar across the niches and, thus, more 

detailed attention on new energy technologies from the perspective of security is needed. 

 

Finally, we argue that a new way thinking about energy in national security policy, and about security in 

energy policy is needed. This is to emphasise the changing security implications of the low-carbon energy 

transition globally, and the vulnerability of energy markets to abrupt landscape changes such as disruptive 

weather events or global health pandemics.  

 

 
 
References 

 

Biesbroek, R., Candel, J.J.L., 2020. Mechanisms for policy (dis)integration: explaining food policy and 

climate change adaptation policy in the Netherlands. Policy Sci. 53, 61–84. 

https://doi.org/10.1007/s11077-019-09354-2 

Bozun, B., Waever, O., de Wilde, J., 1998. Security: A New Framework for Analysis, Lynne Ried. ed. 

Boulder. 

Cabinet Office, 2008. The National Security Strategy of the United Kingdom, United Kingdom. 

Campbell, J.L., Quincy, C., Osserman, J., Pedersen, O.K., 2013. Coding In-depth Semistructured Interviews: 

Problems of Unitization and Intercoder Reliability and Agreement. Sociol. Methods Res. 42, 294–320. 

https://doi.org/10.1177/0049124113500475 

Candel, J.J.L., Biesbroek, R., 2016. Toward a processual understanding of policy integration. Policy Sci. 49, 

211–231. https://doi.org/10.1007/s11077-016-9248-y 

Carbone, M., 2008. Mission impossible: the European Union and policy coherence for development. J. Eur. 

Integr. 30, 323–342. https://doi.org/10.1080/07036330802144992 

Cherp, A., Jewell, J., 2014. The concept of energy security: Beyond the four as. Energy Policy 75, 415–421. 

https://doi.org/10.1016/j.enpol.2014.09.005 

Cherp, A., Vinichenko, V., Jewell, J., Brutschin, E., Sovacool, B., 2018. Integrating techno-economic, socio-

technical and political perspectives on national energy transitions: A meta-theoretical framework. 

Energy Res. Soc. Sci. 37, 175–190. https://doi.org/10.1016/j.erss.2017.09.015 

Dupont, C., 2013. Integrating climate, energy, and air pollution policies. Environ. Plan. C Gov. Policy 31, 1–

252. https://doi.org/10.1068/c463wr 

Entman, R.M., 1993. Framing: Toward Clarification of a Fractured Paradigm. J. Commun. 43, 51–58. 

https://doi.org/10.1111/j.1460-2466.1993.tb01304.x 

Eurostat, 2020. Share of Energy from Renewable Sources. [WWW document] URL 

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=nrg_ind_ren&lang=en 



30 
 

Falcone, P.M., Lopolito, A., Sica, E., 2017. Policy mixes towards sustainability transition in the Italian biofuel 

sector: Dealing with alternative crisis scenarios. Energy Res. Soc. Sci. 33, 105–114. 

https://doi.org/10.1016/j.erss.2017.09.007 

Flanagan, K., Uyarra, E., Laranja, M., 2011. Reconceptualising the ‘policy mix’ for innovation. Res. Policy 40, 

702–713. https://doi.org/10.1016/J.RESPOL.2011.02.005 

Furness, M., Gänzle, S., 2017. The Security–Development Nexus in European Union Foreign Relations after 

Lisbon: Policy Coherence at Last? Dev. Policy Rev. 35, 475–492. https://doi.org/10.1111/dpr.12191 

Gebhard, C., 2011. Coherence, in: Hill, C., Smith, M. (Eds.), International Relations and the European Union. 

Oxford University Press, Oxford. 

Geels, F.W., 2014. Regime Resistance against Low-Carbon Transitions: Introducing Politics and Power into 

the Multi-Level Perspective. Theory, Cult. Soc. 31, 21–40. https://doi.org/10.1177/0263276414531627 

Geels, F.W., Turnheim, B., Asquith, M., Kern, F., Kivimaa, P., 2019. Sustainability transitions: policy and 

practice. EEA Report No. 09/2019. European Environment Agency, Copenhagen. 

Hajer, M., Laws, D., 2006. Ordering through discourse, in: Moran, M., Rein, M., Goodin, R.E. (Eds.), The 

Oxford Handbook of Public Policy, The Oxford Handbooks of Political Science. Oxford University 

Press, Oxford, pp. 251–268. 

HM Government, 2013. Scotland analysis: Defence, United Kingdom. 

Huang, P., 2019. The verticality of policy mixes for sustainability transitions: A case study of solar water 

heating in China. Res. Policy 48. https://doi.org/10.1016/j.respol.2019.02.009 

Huttunen, S., Kivimaa, P., Virkamäki, V., 2014. The need for policy coherence to trigger a transition to biogas 

production. Environ. Innov. Soc. Transitions 12. https://doi.org/10.1016/j.eist.2014.04.002 

IEA Estonia, 2019. Estonia 2019 Review, Energy Policies of International Energy Agency countries. 

IEA United Kingdom, 2019. United Kingdom 2019 Review, Energy Policies of International Energy Agency 

countries. 

Jääskeläinen, J., Höysniemi, S., Syri, S., Tynkkynen, V.-P., 2018. Finland’s Dependence on Russian 

Energy—Mutually Beneficial Trade Relations or an Energy Security Threat? Sustain. (Basel, 

Switzerland) 10, 3445. https://doi.org/10.3390/su10103445 

Jewell, J., Brutschin, E., Jewell, J., Brutschin, E., 2019. The Politics of Energy Security. Oxford Handb. 

Energy Polit. 1–29. https://doi.org/10.1093/oxfordhb/9780190861360.013.10 

Johnstone, P., McLeish, C., 2020. The Role of War in Deep Transitions: Exploring Mechanisms, Imprints and 

Rules in Sociotechnical Systems. SSRN Electron. J. https://doi.org/10.2139/ssrn.3551875 

Johnstone, P., Newell, P., 2018. Sustainability transitions and the state. Environ. Innov. Soc. Transitions 27, 

72–82. https://doi.org/https://doi.org/10.1016/j.eist.2017.10.006 

Johnstone, P., Stirling, A., Sovacool, B., 2017. Policy mixes for incumbency: Exploring the destructive 

recreation of renewable energy, shale gas ‘fracking,’ and nuclear power in the United Kingdom. Energy 

Res. Soc. Sci. 33, 147–162. https://doi.org/10.1016/j.erss.2017.09.005 

Jordan, A., Lenschow, A., 2010. Policy paper environmental policy integration: A state of the art review. 

Environ. Policy Gov. 20, 147–158. https://doi.org/10.1002/eet.539 

Jørgensen, M.S., Jørgensen, U., Clausen, C., 2009. The social shaping approach to technology foresight. 

Futures 41, 80–86. https://doi.org/10.1016/j.futures.2008.07.038 

Keohane, R.O., Nye, J.S.J., 2001. Power and interdependence, 3. ed. ed. Longman, New York. 

Kern, F., Rogge, K.S., Howlett, M., 2019. Policy mixes for sustainability transitions: New approaches and 



31 
 

insights through bridging innovation and policy studies. Res. Policy 48. 

https://doi.org/10.1016/j.respol.2019.103832 

Kivimaa, P., Kern, F., 2016. Creative destruction or mere niche support? Innovation policy mixes for 

sustainability transitions. Res. Policy 45, 205–217. https://doi.org/10.1016/j.respol.2015.09.008 

Kivimaa, P., Mickwitz, P., 2011. Public policy as a part of transforming energy systems: Framing bioenergy in 

Finnish energy policy. J. Clean. Prod. 19. https://doi.org/10.1016/j.jclepro.2011.02.004 

Kivimaa, P., Mickwitz, P., 2006. The challenge of greening technologies-Environmental policy integration in 

Finnish technology policies. Res. Policy 35. https://doi.org/10.1016/j.respol.2006.03.006 

Klein, H.K., Kleinman, D.L., 2002. The Social Construction of Technology: Structural Considerations. Sci. 

Technol. Hum. Values 27, 28–52. https://doi.org/10.1177/016224390202700102 

Kuzemko, C., Keating, M., Goldthau, A., 2016. The Global Energy Challenge: Environment, Development 

and Security. Palgrave Macmillan UK, London. 

Kuzemko, C., Lawrence, A., Watson, M., 2019. New directions in the international political economy of 

energy. Rev. Int. Polit. Econ. 26, 1–24. https://doi.org/10.1080/09692290.2018.1553796 

Lafferty, W.M., Hovden, E., 2003. Environmental policy integration: Towards an analytical framework. Env. 

Polit. 12, 1–22. https://doi.org/10.1080/09644010412331308254 

Lenschow, A., 2002. Environmental Policy Integration: Greening Sectoral Policies in Europe. Earthscan 

Publications. 

Lindberg, M.B., Markard, J., Andersen, A.D., 2019. Policies, actors and sustainability transition pathways: A 

study of the EU’s energy policy mix. Res. Policy 48. https://doi.org/10.1016/j.respol.2018.09.003 

Markard, J., Bento, N., Kittner, N., Nuñez-Jimenez, A., 2020. Destined for decline? Examining nuclear 

energy from a technological innovation systems perspective. Energy Res. Soc. Sci. 67, 101512. 

https://doi.org/10.1016/j.erss.2020.101512 

May, P.J., Jochim, A.E., Sapotichne, J., 2011. Constructing Homeland Security: An Anemic Policy Regime. 

Policy Stud. J. 39, 285–307. https://doi.org/10.1111/j.1541-0072.2011.00408.x 

Mickwitz, P., Aix, F., Beck, S., Carrs, D., Ferrand, N., Görg, C., Jenssen, A., Kivimaa, P., Kuhlicke, C., 

Kuindersma, W., Manez, M., Melanen, M., Monni, S., Pedersen, A.B., Reinert, H., van Bommel, S., 

2009. Climate Policy Integration, Coherence and Governance. PEER Report No. 2. Helsinki. 

Ministry of Defence, 2019. Ministry of Defence single departmental plan - 2019 [WWW Document]. URL 

https://www.gov.uk/government/publications/ministry-of-defence-single-departmental-plan/ministry-of-

defence-single-departmental-plan-2019 (accessed 7.6.20). 

Ministry of the Environment, 2015. National Development Plan for the Use of Oil Shale, 2016-2030, Estonia. 

Natorski, M., Surrallés, A.H., 2008. Securitizing Moves To Nowhere? The Framing of the European Union’s 

Energy Policy. J. Contemp. Eur. Res. 4, 70–89. 

Neal, A.W., 2017. Security in a Small Nation: Scotland, Democracy, Politics. Open Book Publishers, 

Cambridge. 

Newell, P., 2019. Trasformismo or transformation? The global political economy of energy transitions. Rev. 

Int. Polit. Econ. 26, 25–48. https://doi.org/10.1080/09692290.2018.1511448 

Nilsson, M., Persson, Å., 2003. Framework for Analysing Environmental Policy Integration. J. Environ. Policy 

Plan. 5, 333–359. https://doi.org/10.1080/1523908032000171648 

Nilsson, M., Zamparutti, T., Petersen, J.E., Nykvist, B., Rudberg, P., McGuinn, J., 2012. Understanding 

Policy Coherence: Analytical Framework and Examples of Sector-Environment Policy Interactions in 



32 
 

the EU. Environ. Policy Gov. 22, 395–423. https://doi.org/10.1002/eet.1589 

Nokkala, A., 2014. Kyky ja tahto : Suomen puolustus murroksessa , Suomen puolustus murroksessa. 

Docendo, Jyväskylä. 

Nye, J.S.J., Welch, D.A., 2007. Understanding Global Conflict and Cooperation: An Introduction to Theory 

and History, 8th Editio. ed. Pearson. 

Ofgem, 2020. Electricity interconnectors [WWW Document]. URL 

https://www.ofgem.gov.uk/electricity/transmission-networks/electricity-interconnectors (accessed 

7.7.20). 

Ossenbrink, J., Finnsson, S., Bening, C.R., Hoffmann, V.H., 2019. Delineating policy mixes: Contrasting top-

down and bottom-up approaches to the case of energy-storage policy in California. Res. Policy 48. 

https://doi.org/10.1016/j.respol.2018.04.014 

Overland, I., 2019. The geopolitics of renewable energy: Debunking four emerging myths. Energy Res. Soc. 

Sci. https://doi.org/10.1016/j.erss.2018.10.018 

Peoples, C., Vaughan-Williams, N., 2015. Critical Security Studies: An Introduction. Routledge, Abingdon, 

Oxon. 

Portela, C., Raube, K., 2012. The EU polity and foreign policy coherence. J. Contemp. Eur. Res. 8, 3–20. 

Republic of Estonia, 2019. Estonian National Energy and Climate Plan 2030 (NECP 2030), Estonia. 

Republic of Estonia, M. of D., 2017. National Security Concept 2017. 

Rogge, K.S., Kern, F., Howlett, M., 2017. Conceptual and empirical advances in analysing policy mixes for 

energy transitions. Energy Res. Soc. Sci. 33, 1–10. https://doi.org/10.1016/j.erss.2017.09.025 

Rogge, K.S., Reichardt, K., 2016. Policy mixes for sustainability transitions: An extended concept and 

framework for analysis. Res. Policy 45, 1620–1635. https://doi.org/10.1016/J.RESPOL.2016.04.004 

Roth, M., 2011. Poland as a policy entrepreneur in European external energy policy: Towards greater energy 

solidarity vis-à-vis Russia? Geopolitics 16, 600–625. https://doi.org/10.1080/14650045.2011.520865 

Runhaar, H., Wilk, B., Driessen, P., Dunphy, N., Persson, Å., Meadowcroft, J., Mullally, G., 2020. Policy 

integration, in: Biermann, F., Kim, R. (Eds.), Architectures of Earth System Governance: Institutional 

Complexity and Structural Transformation. Cambridge University Press, Cambridge, pp. 183–206. 

Russel, D., Jordan, A., 2009. Joining up or pulling apart? The use of appraisal to coordinate policy making 

for sustainable development. Environ. Plan. A 41, 1201–1216. https://doi.org/10.1068/a4142 

Russel, D.J., den Uyl, R.M., de Vito, L., 2018. Understanding policy integration in the EU—Insights from a 

multi-level lens on climate adaptation and the EU’s coastal and marine policy. Environ. Sci. Policy 82, 

44–51. https://doi.org/10.1016/j.envsci.2017.12.009 

Scordato, L., Klitkou, A., Tartiu, V.E., Coenen, L., 2018. Policy mixes for the sustainability transition of the 

pulp and paper industry in Sweden. J. Clean. Prod. 183. https://doi.org/10.1016/j.jclepro.2018.02.212 

Scottish Energy Statistics Hub, 2020. Share of renewable energy in gross final consumption [WWW 

Document]. URL https://scotland.shinyapps.io/sg-energy/?Section=WholeSystem&Chart=RenEnTgt 

(accessed 7.7.20). 

Scrase, J.I., Ockwell, D.G., 2010. The role of discourse and linguistic framing effects in sustaining high 

carbon energy policy-An accessible introduction. Energy Policy 38, 2225–2233. 

https://doi.org/10.1016/j.enpol.2009.12.010 

Sliwinski, K.F., 2014. Moving beyond the European Union’s Weakness as a Cyber-Security Agent. Contemp. 

Secur. Policy 35, 468–486. https://doi.org/10.1080/13523260.2014.959261 



33 
 

Smith, M.E., 2004. Toward a theory of EU foreign policy-making: Multi-level governance, domestic politics, 

and national adaptation to Europe’s common foreign and security policy. J. Eur. Public Policy 11, 740–

758. https://doi.org/10.1080/1350176042000248124 

Sovacool, B.K., Mukherjee, I., 2011. Conceptualizing and measuring energy security: A synthesized 

approach. Energy 36, 5343–5355. https://doi.org/https://doi.org/10.1016/j.energy.2011.06.043 

Stroß, S., 2017. Royal roads and dead ends. How institutional procedures influence the coherence of 

European Union policy formulation. J. Eur. Integr. 39, 333–347. 

https://doi.org/10.1080/07036337.2017.1281260 

Szulecki, K., 2018. The Multiple Faces of Energy Security: An Introduction, in: Szulecki, K. (Ed.), Energy 

Security in Europe: Divergent Perceptions and Policy Challenges. Palgrave Macmillan UK, Cham, 

Switzerland, pp. 1–30. 

Szulecki, K., Westphal, K., 2014. The cardinal sins of European energy policy: Nongovernance in an 

uncertain global landscape. Glob. Policy 5, 38–51. https://doi.org/10.1111/1758-5899.12153 

The Finnish Government, 2013. National Energy and Climate Strategy, Finland. 

The Prime Minister’s Office, 2016. Government Report on Finnish Foreign and Security Policy, Finland. 

The Scottish Government, 2014. UK energy policy and Scotland ’ s contribution to security of supply, 

Scotland. 

Thomas, D.C., 2012. Still Punching below Its Weight? Coherence and Effectiveness in European Union 

Foreign Policy. J. Common Mark. Stud. 50, 457–474. https://doi.org/10.1111/j.1468-5965.2011.02244.x 

Tosun, J., Lang, A., 2017. Policy integration: mapping the different concepts. Policy Stud. 38, 553–570. 

https://doi.org/10.1080/01442872.2017.1339239 

Trencher, G., van der Heijden, J., 2019. Instrument interactions and relationships in policy mixes: Achieving 

complementarity in building energy efficiency policies in New York, Sydney and Tokyo. Energy Res. 

Soc. Sci. 54, 34–45. https://doi.org/10.1016/j.erss.2019.02.023 

UN, 2016. Opening Assembly debate, Ban calls on world leaders ‘act now,’ work together for a better future 

[WWW Document]. UN News Cent. URL 

www.un.org/apps/news/story.asp?NewsID=54961#.WASpy_nx7IU (accessed 7.7.20). 

Urwin, K., Jordan, A., 2008. Does public policy support or undermine climate change adaptation? Exploring 

policy interplay across different scales of governance. Glob. Environ. Chang. 18, 180–191. 

https://doi.org/10.1016/j.gloenvcha.2007.08.002 

Vakulchuk, R., Overland, I., Scholten, D., 2020. Renewable energy and geopolitics: A review. Renew. 

Sustain. Energy Rev. https://doi.org/10.1016/j.rser.2019.109547 

Verbong, G.P.J., Geels, F.W., 2010. Exploring sustainability transitions in the electricity sector with socio-

technical pathways. Technol. Forecast. Soc. Change 77, 1214–1221. 

https://doi.org/10.1016/j.techfore.2010.04.008 

Vliegenthart, R., van Zoonen, L., 2011. Power to the frame: Bringing sociology back to frame analysis. Eur. 

J. Commun. 26, 101–115. https://doi.org/10.1177/0267323111404838 

 

 

  



34 
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Abstract: This paper aims at conceptually and empirically analyze transition trajectories from an 

explicitly multi-scalar perspective. It combines an institutional perspective of transitions with 

conceptions of scale found in human geography and derives a framework which explicates how (de-) 

institutionalization and (re-) scaling processes conditions different types of transition trajectories. Our 

conceptual elaboration shows that the traditional ‘linear’ niche upscaling trajectory that is proposed 

in most transition studies can be complemented with at least two alternative trajectories that build on 

analytically different sequences of institutional and scalar agency. We illustrate one of these 

trajectories through an empirical case study of technology standardization in the urban water sector. 

We scrutinize the process leading up to the development of the ISO 30500 standard for non-sewered 

sanitation systems, which was initiated and led by the Bill and Melinda Gates Foundation and a select 

number of standardization bodies, and international technology consultants. Our empirical case 

explicates a transition trajectory that departs from many of the key assumptions of the linear upscaling 

model, with a global actor network engaging in a direct institutionalization of new field logics in 

combination with re-scaling global rationalities by ex-post implementing the proposed socio-technical 

configurations in different (sub-)national contexts. As a result of the involved actor groups and 

concrete standardization process, the final ISO standard does not reflect the water-sensitive logic of 

many emergent socio-technical configurations that are being implemented around the world, but 

rather a hybrid mix of water-sensitive and water market field logics.  



1 Introduction 
One fundamental claim in transition studies is that socio-technical systems are rigid and inert, 

promoting incremental innovation rather than radically new technological solutions (Geels, 2002; 

Markard and Truffer, 2008). Such stability is typically attributed to the presence of socio-technical 

regimes, made up by highly institutionalised formal and informal rules that have co-evolved with 

certain technologies over extended periods of time and stabilized into a locked-in development 

trajectory that is hard to fundamentally transform (Kemp et al., 1998; Markard and Truffer, 2008; 

Smith et al., 2010). Traditionally, the boundaries of socio-technical regimes were set at national, 

regional or even urban spatial scales, based on the (often implicit) argument that the relevant 

alignment of technical and social elements and relevant policy interventions happen at the level of 

nation states, regions and/or cities. As a consequence, also the empirical focus of transition studies 

has largely been regime transformations in pre-set spatial containers (i.e. the ‘German energy 

transition’, the ‘hygienic transition in the Netherlands’ or the ‘transition to water-sensitive cities in 

Australia’).   

This ‘containerized’ view on the spaces and scales in which transition processes play out has 

increasingly attracted critiques from geographers (Binz et al., 2020; Coenen et al., 2012; Murphy, 

2015). At a most generic level, authors have argued that both regimes and niches are inherently multi-

scalar structures that may be conditioned by social structures and dynamics in various places and at 

different levels of governance at once (Binz et al., 2016; Fuenfschilling and Binz, 2018; Sengers and 

Raven, 2015). As a first critical contribution to the literature, it was suggested that socio-technical 

regimes could be conceptualized as global constructs, referring to semi-coherent sectorial patterns 

that have been legitimised beyond single territorial contexts (Fuenfschilling and Binz, 2018). In this 

view, regimes in many sectors develop global actor networks and institutional rationalities that are 

codified into international rules, standards and best practices that become influential beyond their 

immediate context of origin. 

This specification was an important first step in improving our understanding of how multi-scalar 

regime structures may influence (and be influenced by) where radical change happens and under 

which structural preconditions actors may be able to engage in strong agency that re-shapes regimes 

not only in (sub-national) contexts, but also at an international sector level. Yet, several important gaps 

also remained in this line of thinking, two of which will be the focus of this paper.  

First, there is a need to develop a truly multi-scalar view on niche and regime structures, which 

emphasizes the social construction of scale and ‘re-scaling’ processes as key mechanisms in socio-

technical transitions. Current scholarly work still distinguishes quite coarsely between a ‘global’ regime 

structure and various ‘national’ or ‘local’ variants thereof. Yet, in reality, the spatial scales at which 

relevant social structures and dynamics play out may be more complex and subject to considerable 

temporal dynamics and strategic agency. At which scales the relevant transition dynamics play out is 

furthermore likely to fundamentally differ between sectors and points in time (Bauer and 

Fuenfschilling, 2019). For example, the water sector today may have very strong and influential global 

regime structures, while the transport sector may splinter into a patchwork of internally coherent 

national regime configurations with limited supra-national coordination (Fuenfschilling and Truffer, 

2014; Truffer et al., 2017). Identifying the relevant scales at which regimes get institutionalized thus 

necessitates a conceptual and methodological approach that follows actors, networks and socio-

spatial processes to wherever they may lead instead of setting scalar boundaries a priori. It also 

requires one to look into strategic agency by niche and regime proponents in ‘re-scaling’ certain 

problems in an attempt to support or hinder transition processes (Coenen et al., 2012; Murphy, 2015). 



Second, and closely related to the first point, translation mechanisms between the various scales at 

which regime structures exist have not yet been conceptualized in any detail. If one assumes that 

global regimes are based on semi-coherent institutional rationalities that are continuously challenged 

and reproduced at various spatial scales, it becomes crucial to understand which institutional field 

logics, technical best practices and core values are taken from their immediate local, regional, national 

or even global, context and translated into global regime structures, and by whom. In most sectors, 

the global regime will not equally represent all competing rationalities in a given field, but rather 

constitute a subset of technical and social elements that got institutionalized at this level by specific 

actors that are in a structurally superior position to translate local ideas into global standards. At the 

same time, one also needs to better understand how rationalities that have taken a dominant position 

in global sector structures are then translated back at various (sub-)national levels and influencing 

change in contexts with highly diverse structural preconditions.  

This paper aims at further conceptualizing and empirically exploring these two mechanisms based on 

a case study from the urban water sector. It traces the global standardization process of a radical 

innovation in the sanitation field, namely creating toilet and sanitation systems that do not rely on any 

sort of external water supply and sewer system. While the basic idea of modular, on-site, small-scale 

sanitation and water reuse systems has existed as a ‘global niche’ in the sector for a long time (Binz et 

al. 2014; Hoffmann et al. 2020), its defining institutional rationalities remained relegated to 

experimental applications in a few spatially delimited contexts (examples can be found in Australia, 

Africa, India, China and the US). Only more recently did a consortium of actors led by the Bill and 

Melinda Gates Foundation (BMGF) aspire to institutionalize the idea at the international level by 

codifying the main tenets of the ‘future toilet’ into a global ISO standard (ISO 30500). We argue that 

this constitutes an emblematic case of a re-scaling process in which a problem and solution was 

institutionalized and re-scaled into the global (proto-)regime level. The manifold contestations 

between competing (niche) logics and (regime) incumbents in the institutionalization and re-scaling 

process provide a unique illustration of the many ways in which the translation of rationalities between 

scales may shift their initial meanings or challenge the global regime in largely unpredictable ways. 

Our argument will be elaborated as follows. We will first review the literatures on global socio-

technical regimes and the social construction of scale to derive an analytical framework that 

conceptualizes transitions as the (de-) institutionalization and (re-) scaling of rationalities in multi-

scalar regime structures. We will then illustrate the analytical purchase of this framework with an in-

depth qualitative case study of the ISO 30500 standardization process and the ways in which re-scaling 

dynamics enabled the institutionalization of an emergent socio-technical configuration in global 

regime structures. The concluding section will discuss our contribution to the literature and outline the 

contours of a research agenda that puts multi-scalarity at the centre stage in the analysis of transition 

trajectories. 

2 Conceptual framework 
In building our conceptual framework, we will first review the literature on global socio-technical 

regimes, connect it to concepts on the social construction of scale from human geography and 

ultimately apply a combined view to technology standardization processes as a key arena for scalar 

agency and institutionalization processes. 

2.1 Global socio-technical regimes 
Socio-technical regimes can be conceptualised as the semi-coherent, yet dominant institutional 

rationality of a socio-technical system (Fuenfschilling and Truffer, 2014; Thornton et al., 2012). They 

produce stability through lock-in, isomorphism, mimetic pressures, legal and moral sanctions, etc. 



Regimes are semi-coherent, since they tie a diverse set of actors and their networks, institutions and 

material artefacts (infrastructure, technologies, etc.) into a socio-technical configuration ‘that works’, 

which in most fields is contested by one or several competing visions of how the very same sector may 

work (Kemp et al., 1998). For example, in the Australian water sector three competing field logics 

(hydraulic, water market, water sensitive) were identified, each of which is a unique bundle of 

institutional sector logics, key values, technologies, actors, funding mechanisms, etc. (Fuenfschilling 

and Truffer, 2014). These field logics however differ in their degree of institutionalization. The 

hydraulic rationality being the most deeply structured, taken-for-granted, solution in most places, 

while water market and sensitive field logics are more loosely institutionalized alternatives that 

compete for dominance by trying to de-institutionalize certain elements of the incumbent regime and 

institutionalizing new core values or technologies (Fuenfschilling and Truffer 2014; 2016).  

The socio-technical system of a given organizational field is thus not a monolithic, deterministic 

structure, but rather a patchwork of competing institutional field logics, which differ in the relevant 

actor networks, types of technologies, values and organizational forms, and which may show 

considerable spatial variation in their degree of institutionalization. For example, the socio-technical 

system in the water and sanitation sector is structured very differently in Switzerland and India. In 

Switzerland, one deeply institutionalized regime structure (based on large-scale centralized 

infrastructure and a hybrid of hydraulic and water-market field logics) exists that almost completely 

outrules any form of radical change (Eggimann et al., 2015; Lieberherr, 2012). In India, two competing 

field logics (centralized infrastructure, combined with a hydraulic logic vs. on-site infrastructure with a 

water sensitive logic) largely coexist in a poly-centric regime structure (Van Welie et al., 2018) and 

serve different strata of society (i.e. wealthy vs. poor communities) (Heiberg et al., ). Some even argue 

that one can distinguish between variants of regime structures at sub-national scales and in the 

cultural fabric of cities (Fratini and Jensen, forthcoming; Jensen et al., 2016). At the same time, the 

observable variation in regime structures is arguably not endless, but revolving around a surprisingly 

narrow set of technologies and institutional structures globally (Fuenfschilling and Binz, 2018). In the 

water sector, one can observe many variants of the same basic principles, i.e. most countries 

implement their own characteristic mix of hydraulic, market and water-sensitive rationalities, but 

radical departures from these basic organizing principles are hardly visible. 

Apart from exploring the variation of regimes in different cultural and economic contexts, one thus 

also needs to explain why the relevant field logics look so similar in various parts of the world. Here it 

is important to note that socio-technical regimes may feature relevant structures at international and 

potentially global scales, referring to standards, core values and professional arrangements that have 

been legitimised beyond single territorial contexts. Global regimes were accordingly defined as “the 

dominant institutional rationality in a socio-technical system, which depicts a structural pattern 

between actors, institutions and technologies that has reached validity beyond specific territorial 

contexts, and which is diffused through internationalized networks.” (Fuenfschilling and Binz, 2018: 

739). Global regimes thus closely relate to sectorial actor networks, value chains and organizational 

arrangements that are standardized at an international level. That is, if an organizational field has 

matured, it is likely to have developed a distinct professional culture, codes of conduct, technology 

standards and so on, as well as large and dominant key actors that take up a central position in the 

relevant networks and value chains in various places around the world.  

The institutional rationalities that have become dominant in this global sectorial structure are then 

likely to be institutionalised and anchored in various places around the world through local routines, 

practices, technologies and standards (Fuenfschilling and Binz, 2018). Global regimes will be strongest 

in socio-technical systems where many of its rationalities have been translated into international 



standards and norms and where powerful actors exist that may translate the dominant rationality back 

into a variety of localized contexts.  

Summarizing the above discussion, it gets clear that a conceptual tension exists between (potentially 

global, sectorial) regime structures and their concrete manifestation and variation in (sub-)national 

territorial contexts. We here propose to dissolve this tension by conceptualizing socio-technical 

systems as inherently multi-scalar constructs. That is, there is an international sector-level structure 

with its own set of dominant actors, standards, norms, routines, and so forth, that evolves in an 

analytically somewhat distinct trajectory from the plethora of (sub-)national, territorially and socio-

politically embedded spatial subsystems. Key mechanisms at the global level will revolve around 

creating a professional culture, scripts, standards and planning paradigms that guide the sector as a 

whole and define the most legitimate courses of action, actor types, etc. At (sub-)national scales, the 

relevant mechanisms will in turn revolve more centrally around finding solutions for local needs and 

debating the priorities of infrastructure implementation in territorially embedded policy battles 

(Heiberg et al., ).  

Various translation processes will then constantly happen between these (global) sectorial and 

territorially (national, regional, urban, etc.) embedded layers in the socio-technical system. A sector 

will create its own professional identities, career paths and institutionalize them internationally, for 

example through international events, prizes, ‘early career’ networks, etc. In the case of the water 

sector, also technology-, quality- and environmental standardization, financial intermediation, urban 

planning or consulting can be expected to provide key arenas for mediating between spatial 

subsystems and the global sector structure. In many cases, global standards, professional norms and 

guidelines will be based on a narrow selection of ‘best practices’ from some places, which then get 

institutionalized at a global level by powerful and well connected actors. Understanding transitions 

(i.e. deep, structural transformations of sectors) thus by definition needs a structured view on the 

dynamics in both spatial subsystems and global regimes. We would argue that a transition in one 

spatial subsystem in isolation does not automatically imply that the related sector has been structurally 

transformed. This would only apply if the global regime structure would transition in such a way that 

it reflects structurally transformed socio-technical configuration of one or several spatial subsystem. 

 

Figure 1: Conceptual distinction between global and (sub-)national layers in a socio-technical system 

2.2 Transition dynamics and scaled institutional rationalities 
Recent research in the transitions field has laid important groundwork for the multi-scalar perspective 

envisioned in this paper. Initially, research on socio-technical transitions tended to distinguish between 

‘regimes’ and ‘niches’ as analytical categories with, implicit or explicit, geographical characteristics. 



These range from largely aspatial conceptions of niches and regimes in early work, to the more recent 

development of a research agenda concerned with understanding why transitions unfold unevenly 

across space (Hansen and Coenen, 2015; Raven et al., 2012; Truffer et al., 2015). Recently, an 

agreement is forming in the literature, rejecting the idea that niches are local, geographically confined 

spaces, and promoting a conceptualisation of niches as consisting of multi-scalar actor-networks and 

discourses unfolding at several places at the same time (Binz et al., 2016; Raven et al., 2012; Sengers 

and Raven, 2015). Furthermore, as discussed in the previous section, socio-technical regimes are 

increasingly understood as a multi-scalar arrangements of institutional field logics, which are 

institutionalised and anchored to different degrees across space (Fuenfschilling and Binz, 2018). 

To further develop this conceptualization, more explicit reference to human geography is highly 

promising (Binz et al., 2020; Murphy, 2015), since the concept of ‘scale’ lies at the core of 

contemporary theorizing in this field. As a reaction to the traditional conception of scale in human 

geography as fixed and external to social processes, the 1990s experienced a vivid academic discussion 

highlighting the strategies of different actors and organisations in the social construction of scale 

(Brenner, 1998; Smith, 1993; Swyngedouw, 1997; Sheppard and McMaster, 2008). Based on a political-

economy perspective, scholars defined scales as products of wider socio-economic processes, arguing 

for the idea that taken-for-granted ‘containers’ of social and economic activities such as ‘the region’ 

or ‘the nation’ are the result of previous processes of social construction rather than fixed, 

conceptually given, entities (Smith, 1993; MacKinnon, 2010). In other words, “spatial scales are never 

fixed, but are perpetually redefined, contested and restructured in terms of their extent, content, 

relative importance and interrelations” (Swyngedouw, 1997: 141). More recently, MacKinnon (2010) 

have combined political-economy perspectives with post-structuralist conceptions of scale, in order to 

highlight material production on the one hand, and on the other hand the role of social practices and 

discourse in the performativity of scale. A core argument is that it is “often not scale per se that is the 

prime object of contestation between social actors, but rather specific processes and institutionalized 

practices that are themselves differentially scaled” (MacKinnon, 2010: 23).  

Scalar arrangements and configurations emerge through processes of scalar structuration (Brenner, 

2001; Brenner, 2004), shaped by interaction between inherited spatial structures and social agency 

(MacKinnon, 2010). Scales are thus created from the interactions between actors, but become 

institutionalised in rationalities making them irreducible to individual or groups of actors. The 

combination of political-economy and post-structural approaches to scale suggested by MacKinnon 

(2010) direct our focus to the interaction between existing scalar configurations (inherited from 

previous rounds of development) and emergent projects and relations. 

In transition studies, it has been argued that both global regimes and niches depend on multi-scalar 

actor-networks. While niches are often characterised by emergent, loosely structured actor-networks 

in disperse spatial configurations, the actor-structure of a global regime often reflects global 

production networks with a clearly structured global value chain and resourceful lead actors that 

coordinate activities globally (Fuenfschilling and Binz, 2018). However, rather than using the regime-

niche dichotomy as point of departure, we bring forward the conception of socio-technical systems 

consisting of actor-networks configured around different scaled institutional rationalities. This means 

that socio-technical transition dynamics are not only limited to processes of (de-) institutionalization, 

but also subject to scalar structuration. Both socio-technical regimes and niches develop, diffuse and 

are reinforced through interactions between social agency and layers of scaled institutional 

rationalities in particular spatial configurations. The reconfiguration of these set-ups may be an 

important transition mechanism which has been overlooked in previous studies. 



2.3 Transition dynamics: (de-) institutionalization and (re-) scaling of rationalities 
We highlight the importance of two interrelated transition dynamics. First, processes of (de-) 

institutionalization are crucial in order to formulate and mobilize support for the codification of a 

certain socio-technical configuration (and its underlying institutional rationalities) into formal rules, 

material structures, and practices. The higher the degree of institutionalization, the more a (regime) 

configuration will be perceived as unparalleled, and hence the more work will be needed for 

institutionalizing alternative rationalities that challenge prevailing regime logics in a transition process. 

In this perspective, transitions are essentially processes of institutional change, where regimes are 

gradually de-institutionalized and replaced with increasingly institutionalized alternative 

configurations (Fuenfschilling and Truffer, 2016; Fuenfschilling, 2019). 

However, in order to understand how socio-technical transitions unfold, it is also crucial to understand 

processes of inter-scalar agency and scalar structuration, i.e. the processes through which 

technologies, practices, norms and values at prevailing in one layer are translated in to the regulatory, 

normative and cultural-cognitive structure of other layers and eventually the global socio-technical 

regime (Bauer and Fuenfschilling, 2019). We therefore introduce (re-)scaling as a second transition 

dynamic in our framework. Stressing the material-discursive nature of spatial scales allows for the 

analysis of how particular actors ‘harness and manipulate’ (MacKinnon, 2010) institutional rationalities 

as well as the material dimension of a socio-technical system in pursuit of their agendas. In other 

words, actors engage in a continuous (re-)construction of scale. This directs our attention to scalar 

classifications and discourses deployed by various actors in their pursuit of legitimising the scaling of a 

particular socio-technical configuration. Smith (2004) differentiate between two broad strategies of 

actors concerning the scaling of practices: ‘Scale jumping’ refers to the ability of actors to move across 

different scale in order to realise their interests, for example from ‘the local’ to ‘the global’. ‘Scale 

bending’ on the other hand, refers to the ability of actors to challenge the scaling of practices, altering 

the ties between practices and certain spatial scales. Actors may systematically challenge fixed 

assumptions of what kind of activities fit properly at respective scales, and the concept of scale bending 

captures relative changes in power dynamics in the scalar structuration process, focusing on agency 

that re-work scale (Smith, 2004; Brenner, 2004). For example, while niche actors are indeed expected 

to try to diffuse their alternative solutions globally, activities such as developing international 

technology standards, mobilize global agreements or treaties, or influence professional training 

curriculums, are expected to be beyond their reach. Yet, the transformative potential of such re-scaling 

agency may be substantial. 

It is therefore adamant to explore these (re-) scaling mechanisms in tandem with (de-) 

institutionalization processes, focusing on how scalar structuration takes place between actor-

networks, changing the scope and scale of institutional rationalities. For example, studies have 

highlighted that while different localised actor-networks managed to standardise charging plugs for 

electric vehicles locally (successful institutionalisation), the failure to re-scale these institutionalisation 

processes to the global level became a strong hindrance for niche aggregation and subsequent 

transitions in the transportation sector (Bakker et al., 2015).  

The conceptual framework is summarized in Figure 2. We focus here on two dimensions, namely the 

degree of institutionalization (the x-axis) of rationalities, and the spatial configuration (the y-axis) of 

associated actor-networks. For conceptual clarity, we distinguish only between ‘localized’ and 

‘international’ layers in the socio-technical system, but the framework can in principle be used for a 

more fine-grained analysis of differently scaled rationalities, for example by identifying urban-, 

regional- and national (or any other relevant) layers respectively. The two transition dynamics are 

denoted by vertical and horizontal moves in our framework; the institutionalization of rationalities 



implies a move from the left to the right, and re-scaling from localized to global layers is represented 

by a move from the bottom to the top. 

 

Figure 2: Conceptual framework (own elaboration).  
I – Institutions, A – Actors, T – Technologies. Bold, solid lines indicate a deeply institutionalized configuration of institutions 
and technologies, dotted lines represent a more emergent, less institutionalized alternative socio-technical configuration. 

2.4 Outlining alternative transition trajectories 
From the above considerations it becomes clear that a key challenge in many sectors’ transition 

processes is institutionalizing and re-scaling alternatives to the incumbent (global) regime from a local 

to a global scale (moving from C to B in Figure 2). So far, most work in transition studies has covered 

the processes that take place in ‘local transition trajectories’, i.e. contestation between localized 

(mainly national) regimes and niches (niche-regime interplay between C and D in Figure 1), assuming 

that changes to national regimes will eventually (and somewhat automatically) ‘scale up’ to change 

the global regime (CDB). This argument is built around the idea that place-specific actor-networks 

generate practical knowledge and generic lessons that are eventually institutionalized and aggregated 

into generic solutions at higher scales (Geels and Raven, 2006; Sengers and Raven, 2015). The 

emblematic example for this ‘linear niche upscaling’ model is the energy transition, which initially 

evolved somewhat differently in various national subsystems (i.e. the energy transition in Germany, 

the UK, USA, China, etc.), but was later increasingly institutionalized  at a global scale through the 

formation of international treaties (the Kyoto protocol, Paris agreement), organizations (IPCC, IRENA, 

etc.) (Geels et al., 2016; Markard, 2018; Newell, 2019). 



 

Figure 3a: Linear niche upscaling 

This typical story of niche aggregation and the upscaling of niches has increasingly been criticized for 

incorporating a certain degree of ‘niche fetishism’, which gives ontological priority to the local level 

(Smith et al., 2010; Binz et al., 2020; Coenen et al., 2012). Based on our analytical framework, one can 

argue that structural change in a sector can also take place in at least two analytically distinct multi-

scalar transition trajectories. 

First, a trajectory might materialize in which an alternative socio-technical configuration is developed 

in one or several ‘local niche’ contexts, but then directly re-scaled to a global level (re-scaling CA), 

without a prior reconfiguration of local regime structures. In a subsequent step, global niche actors 

may then start challenging key elements of the global regime rationality (institutionalization AB) 

without a full transition having materialized in any national regime context (Figure 3b). An emblematic 

example of such a transition trajectory was coined by Sengers and Raven (2015) and their 

reconstruction of the global mushrooming of bus rapid transfer (BRT) systems. In this case, pioneering 

actors in South American cities (Curitiba and Bogota) successfully created a new socio-technical 

configuration for public urban transport, which then diffused very quickly into other parts of the world. 

In a first phase, technology experts, consultants and high-level proponents like the mayors of Curitiba 

and Bogota successfully ‘jumped scales’ in re-framing problem definitions as well as success stories 

from a local to a global niche level. In a second step, places of ‘best practices’ and the increasing 

diffusion of the socio-technical configuration could be mobilized by to directly challenge taken-for-

granted structures in the global regime of the urban transport sector (Sengers and Raven, 2015).  



 

Figure 3b: Multi-locational niche diffusion  

In addition, a third transition trajectory appears plausible here, in which the basic features of a new 

socio-technical configuration is constructed in the international expert networks of a global niche and 

then re-scaled downwards into local niche contexts (re-scaling AC) and in parallel institutionalized in 

global regime structures (institutionalization AB) (Figure 3c). This trajectory has been relatively 

neglected in transitions literature, but still appears highly relevant. An example for this trajectory is 

the global diffusion of a smart city rationale (Carvalho, 2015; Hayat, 2016). The concept of smart cities 

was initially framed and pushed by a global actor (IBM) that had a clear commercial interest in diffusing 

and institutionalizing this novel socio-technical configuration. The frame subsequently got quickly 

taken up in various urban planning documents and infrastructure interventions as well as in global 

regime discourses, even though no ‘smart city’ had ever existed (and still does not). The detailed case 

study in this paper will further illustrate this transition trajectory. 

 

 

Figure 3c: Global niche-driven transition 



The type of actors that expectedly play a key role in re-scaling and institutionalization processes are 

likely to systematically differ between the different trajectories in our framework. Scholars advocating 

an institutional perspective of transitions have argued that not only incumbents but also a set of 

“generalised others” are crucial in shaping institutional rationalities, especially at the international 

level (Fuenfschilling and Binz, 2018). We expect this type of actors, which includes NGOs, global 

consultancies, international donors and professional organisations, to be particularly well positioned 

to engage in institutionalization processes taking place at the international level (AB). They enjoy 

high definitional authority to direct, narrate and make sense of transformation processes, and occupy 

brokerage positions and are able to steer flows of information between different scales. 

When it comes to institutionalisation at (sub-)national scales (CD), we expect incumbents and central 

niche actors to be best positioned to engage in institutional entrepreneurship (Battilana et al., 2009; 

DiMaggio, 1988), based on definitional authority in their respective actor-network. This authority, 

however, is limited to processes taking place within pre-existing scales. For example, strong actors in 

localised actor-networks may be successful in setting standards in their particular geographical 

context, but lack the power and influence to engage in international standard setting activities, even 

when institutional rationalities are aligned (e.g. Bakker et al., 2015).  

A similar distinction may be made concerning re-scaling processes. As quickly discussed above, firms, 

travelling technocrats, international NGOs or international consultants may be in a structurally 

superior position to re-scale certain problem framings and solutions from local/national to an 

international scale. In a regime context, large multinational corporations, investors, or governments 

will be in the best position to influence the inner workings of a deeply structured global production 

network and its dominant rationality. Local niche actors will in turn in most cases have a very hard time 

to directly influence global regimes structures, so they will be forced to first either up-scale or 

institutionalize their emergent socio-technical configuration. 

2.5 Standardization as a lens for assessing institutionalization and re-scaling processes 
A key contribution offered by our framework is to highlight the global level as an arena for the 

development of platforms in which actors can voice their criticism of the existing regime structures 

and frame potentially superior socio-technical alternatives. In the water sector, platforms may be 

constituted by international expert conferences and trade fairs; the actions by multinational 

companies or other types of actors; by investment programs of large donors, engineering consultants 

or investment banks; or by actors and events that define global paradigms in urban planning. While 

this list is certainly not exhaustive, we here decided to focus on ‘technology standardization’ as an 

arena that perfectly illustrates both institutionalization and re-scaling processes. 

The degree of institutionalisation within a global regime structure strongly correlates with the 

existence of international standards reflecting, and thus reinforcing, a certain set of institutional 

rationalities in various places (Fuenfschilling and Truffer 2014). A standard is an ‘instrument of control’ 

(Brunsson and Jacobsson, 2010) that facilitates coordination, joint expectations and sanctions (Slager 

et al., 2012). While in many cases, standards may incur rather normative pressures to the actors in a 

field, in the water sector, many public health, technology and management standards exist, that have 

legal or semi-legal status and thus confer directly to legal sanctions in the case of non-compliance 

(Schellenberg et al., 2020). In addition, standards in many sectors follow a nested, hierarchical scalar 

structure, in which generic international standards, for example the ones codified and sanctioned by 

the World Health Organization (WHO), International Organization for Standardization (ISO), or the 

Comité Européen de Normalisation (CEN) build the backbone of more specific standards that are 

developed by national standardization bodies. In many cases, these national standardization bodies 



even have to ensure compliance with standards set at higher spatial scales before a new/adapted 

national standard is published.   

International standards are often developed through consensus-based multi-stakeholder processes 

and mobilize global expertise through consultancies and participation in technical committees (ISO, 

2019). In this paper, we refer to standards as a codified norm with associated (technical) requirements 

that is sanctioned at a level higher than an individual firm. International standards are thought to not 

only reflect technological best practices in a field, but to also to stabilize and reproduce the prevailing 

dominant field logic in the global regime. Conversely, it has been argued that standardization is one of 

the ways through which local and global niche actors can exert pressures on the global regime 

(Fuenfschilling and Binz, 2018). Standardization can thus be considered a key process both in terms of 

underpinning the existing global regime, and in terms of constructing, diffusing and institutionalising 

‘new’ rationalities through niche actors’ participation in standardization processes. Nevertheless, with 

a few exceptions (Manning and Reinecke, 2016; Kivimaa et al., 2019), the role of standardization in 

socio-technical transitions has however not been given sufficient attention in the current literature. 

3 Empirical analysis 
The empirical analysis draws on a combination of secondary data and interviews. In its current form, 

the empirical part is based on an extensive analysis of secondary data such as newspaper articles, press 

releases, archived web pages1, posts on social media such as LinkedIn, Facebook and online discussion 

forums, as well as official communication from major stakeholders. The secondary data has been 

complemented by three interviews with industry- and technology experts from the academic 

community. Additional interviews with various stakeholders involved in different stages of the 

standardization process will be undertaken during the second half of 2020. 

The empirical material has been coded according to analytical categories derived from the conceptual 

framework. This has been followed by an ‘in vivo’ coding procedure, in order to explore nuances and 

capture potential discrepancies between theory-led expectations and patterns in the data. 

3.1 Structural preconditions, current transition pressures and the role of 

standardization in the urban water sector 
The urban water sector (UWS) is to a large extent shaped by globally dominant design principles and 

institutional rationalities centred on large-scale water and sewage networks, centralized treatment, 

and utility-based operation and maintenance (Fuenfschilling and Binz, 2018; Sedlak, 2014). Despite 

large differences in local preconditions, there are striking similarities in how the UWS is configured in 

different contexts (Fuenfschilling and Truffer, 2014). A set of rationalities, outlining the central values, 

technologies, organisational forms and funding schemes have been institutionalised and diffused 

across spatial contexts, representing a truly global urban water regime (Fuenfschilling and Binz, 2018). 

The UWS is highly institutionalised and important sources of stability in the regime (as in many related 

infrastructure sectors) are global and national technology standards (Fuenfschilling and Binz, 2018; 

Markard, 2011). Standards exist at different scales and are important when it comes to diffusing global 

regime rationalities in different spatial contexts. In recent years, standardization of alternative UWS 

solutions has seen a peak, since the dominant institutional rationality prevailing in the field are under 

increasing pressure from niche actors advocating rationalities allowing for more sustainable, adaptive, 

decentralized, flexible and modular infrastructure solutions (de Haan et al., 2015; Lieberherr and 

Fuenfschilling, 2016; Werbeloff et al., 2017). At the same time, there are several examples of localised 

                                                           
1 Accessed through the Internet Archive’s Wayback Machine. 



actor-networks trying to institutionalise alternative socio-technical configurations that build on water-

sensitive logics (i.e. in Australia, China, and the USA), yet with various degrees of success (Binz et al., 

2016; Brown et al., 2008; Kehoe, 2017). In parallel, it is possible to identify an increasing 

institutionalisation of alternative rationalities, led by strong actors with a global reach. One prominent 

example is the World Bank, who increasingly embraces the notion of ‘inclusive city-wide sanitation’ in 

its water infrastructure programs (Lüthi and Narayan, 2018).  

Another example is the efforts of developing international standards for non-sewered sanitation 

systems, initiated and led by the Bill and Melinda Gates Foundation (BMGF). Together with global 

consultancy firms, national standardisation bodies and a range of other stakeholders, BMGF has played 

a pivotal role in the, now published, ISO 305002 standard which specifies the technical requirements 

and sustainability conditions for prefabricated integrated treatment units that collects, treats and 

allow for the safe reuse or disposal of human waste, and which is not connected to a networked sewer 

or drainage system (see Figure 4). The standard is explicitly forward oriented and aspirational, in terms 

of guiding innovators and foster competition by providing joint expectations and stability among 

consumers, producers and governments. In a nutshell, the standard flesh out the technical and safety 

requirements for a toilet appliance that operates off-grid, that manages waste on-site, and that collects 

resources from the produced waste. As such, it represents a radical divergence from the prevailing 

institutional rationalities in the UWS sector.  

 

Figure 4: Non-sewered sanitation systems. Source: ISO30500 

3.2 Pre-standardization: Reinvent the Toilet Challenge 
Through the analysis of secondary data, we have attempted to decompose the rationalities behind the 

mobilization of stakeholders around challenges in the process of developing ISO 30500. 

The overall problem formulation has been well rehearsed over the last decade by niche actors 

advocating alternative solutions to urban water challenges. Approximately 2.5 billion people are 

estimated not to have access to safe and affordable sanitation globally (United Nations, 2018). In many 

places, both rural and urban populations are using toilets that are not connected to central sewage 

                                                           
2 ISO30500: “Non-sewered sanitation systems – Prefabricated integrated treatment units – General safety and 
performance requirements for design and testing” 



systems which creates serious health and environmental concerns, as human waste is not treated and 

disposed safely (ibid). Governments are investing heavily in the construction of conventional sanitation 

infrastructure but are not able to provide basic sanitation services to large portions of the population, 

let alone expand existing systems at the rate required due to urbanisation and population growth 

(OECD, 2015). Instead, there is a need to develop on-site solutions for the safe disposal of human waste 

(Larsen et al., 2016; Lüthi and Yang, 2015). Taking local preconditions as point of departure, actors 

have engaged in local experimentation projects with the ambition of providing contextually sensitive 

solutions to the fact that centralized (waterborne) sanitation systems will not be able to provide 

sufficient health safety and environmental protection at many locations. Adopting what we identify as 

a ‘pragmatic’ approach, projects have been targeting the improvement of local conditions through the 

application of new technology and organisational innovations that are adapted to the local context. 

However, the engagement of BMGF in the urban water sector have led to the diffusion of another set 

of rationalities than were ‘traditionally’ adopted by niche actors advocating on-site solutions. In 2011, 

the BMGF announced the ‘Reinvent the toilet challenge’, a project with the explicit goal of developing 

a toilet that operates “off the grid” without connections to water, sewer, or power outlets. Through 

the project, grants were awarded to 16 research organisations that were developing promising 

technologies. BMGF also worked intensely with mobilizing stakeholders across different fields and 

contexts. Through a series of Expo’s and workshops over the period 2011-2014, BMGF engaged 

researchers, designers, investors, interest groups and community leaders in discussions about 

innovative approaches to sanitation. For example, ‘reinvent the toilet fairs’ were organised in Seattle 

(2012) and New Delhi (2014), and national ‘challenges’ were organised in China and India (2013). As 

such, the strategy adopted by BMGF is not about sourcing knowledge and experience from various 

local projects, but rather to ‘push’ for another set of rationalities through re-scaling them from the 

global level to various local contexts (AC in our framework). 

The guidelines of the project stated that the reinvented toilet should remove germs from human 

waste, recover valuable resources (energy, clean water and nutrients) and cost less than 0.05 USD per 

user per day. It highlights financial profitability, in terms of the services and business that operate in 

poor settings, and user experience, in terms of developing a toilet that “everyone will want to use – in 

developed as well as developing nations” (BMGF, 2011). From our analysis, it is clear that the BMGF 

approach to on-site sanitation follows a set of more market-oriented rationalities, in which important 

values are financial profitability and economic efficiency, but also consumer usability and preferences, 

and follows a mass-market logic. This is reflected not the least in statements by Bill Gates, where he 

emphasises that the role of BMGF is to “lower barriers and risk for the private sector and for 

governments to adopt new solutions to solve big problems” (Bill Gates in a speech at the Toilet Expo 

in Beijing, November 2018). 

3.3 Standardizing non-sewered sanitation: Institutionalization and re-scaling 
Early on, BMGF acknowledged that there was no international standard that specified the technical 

safety and quality requirements for non-sewered systems. It was noticed that a wide range of actors 

(companies, NGOs, research institutes, and others) were engaging in the development and 

commercialisation of non-sewered toilet solutions, but that many projects suffered from issues related 

to technical, contextual, cultural or legal barriers. A research paper published in Environmental Science 

and Technology by Starkl et al. (2015), based on research commissioned and funded by BMGF, 

highlight problems with an abundance of assessment methods in the field of on-site sanitation, leading 

to differences in the evaluation of different technologies. Furthermore, they argue that there may be 

prejudices among users and decision makers leading to a discrimination of non-sewered toilets in 

relation to conventional ones. The authors move on to make a case for how standardization of non-



sewered toilets would lead to positive effects in terms of market efficiency, lower transaction costs 

and legitimacy. These types of research funding activities shows how BMGF are ‘laying the 

groundwork’ for processes of institutionalization, essentially arguing for the importance of 

standardizing a selection of alternative solutions (mobilizing support for moves AB). BMGF are 

through their research funding activities creating a sense of urgency at the global level, without to any 

great extent reflecting discussions taking place in localized niches. In terms of re-scaling (AC), our 

analysis does not reveal any substantial activities at a very early stage. 

As a first step of initiating a standardization process, BMGF contracted a project led by the global 

technology consultancy Tüv Süd, and which included a selected group of experts who developed 

guidelines for the design, installation and use of non-sewered toilets, closely following the criteria set 

in the Reinvent the Toilet Challenge. This led to the establishment of a ‘private technical standard’ 

which in turn was the basis for an international workshop organised by the American National 

Standards Institute (ANSI). The workshop involved 65 attendees representing industry, government, 

research organisations, national standardisation bodies, NGOs and certification bodies, and led to the 

establishment of an International Workshop Agreement (IWA) 24:2016, published in September 2016. 

An IWA can be seen as a form of ‘pre- pre-stage’ of an ISO standard; it serves as the basis for the 

formation of an ISO Project Committee (ISO PC) which undertakes the task of developing a full ISO 

standard. 

The specifications found in the IWA 24:2016 are closely related to the goals and ideas set out by the 

BMGF in the Reinvent the Toilet Challenge. It follows the same set of rationalities, essentially a 

combination of promoting safety, usability and economic efficiency, and is highly aspirational and 

experimental, in terms of specifying a technology that does not yet exist on the market. In other words, 

the IWA 24:2016 represents a first instance of institutionalisation at the international level (AB), led 

and also heavily shaped by BMGF. By using their definitional authority on the global arena, their 

financial muscles to contract a well-renowned global consultancy firm, and their influence to mobilise 

national standardisation bodies such as ANSI, BMGF led the process of codifying the institutional 

rationalities behind the Reinvent the Toilet Challenge into an IWA that stood uncontested when it 

comes to the topic of non-sewered sanitation systems. In that sense, a form of global niche experiment 

(the Reinvent the Toilet Challenge) was turned into an embryo for an international standard, reflecting 

the institutional rationalities that were pushed by the BMGF (AB in our framework).  

As such, this initial institutionalisation process can be considered truly global in nature, concerned with 

the institutionalization of a set of institutional rationalities within a layer of the global socio-technical 

system. The re-scaling agency involved was largely limited to activities through which global actors 

were trying to diffuse their rationalities in (sub-)national layers in the socio-technical system (AC). 

This is very different from what in previous literature has been described as niche aggregation or the 

upscaling of local niches, as it does not mobilise experiences from local niche experiments. It however 

also means that the institutional rationalities reflected in the process do not originate from established 

local niches, but rather reflects those that are preferred by actors with high definitional authority at 

the global scale, such as BMGF and Tüv Süd. 

In February 2016, the ISO technical management board approved ANSI’s proposal for the IWA and in 

May the same year the ISO/PC 305 was formed. An ISO/PC arrangement represent a consensus-based 

approach to standardization and should take into account comments from all relevant stakeholder. 

Through plenary meetings in Washington DC (2016), Durban (2017) and Kathmandu (2018), the 

proposed specifications were discussed among stakeholders. Tüv Süd also organised an Expert 

Advisory Group (EAG) who held meetings with interested industry and policy experts.  



A certain degree of persistence had already been developed through the institutionalisation process 

of codifying the rationalities of the Reinvent the Toilet Challenge into the IWA. The ISO/PC 305 served 

as a physical and virtual arena for the re-scaling of rationalities, by exposing the proposed standard to 

rationalities prevailing at other scales. Two confrontations between institutional rationalities can be 

observed through our empirical analysis: 

First, some stakeholders had difficulties when it came to grasping the aspirational and forward-looking 

orientation of the proposed standard. Through re-scaling agency, BMGF attempt to alter the very 

meaning and function of an international standard, by focusing on specifying what a technology could 

achieve rather than validating an existing technology. This is, also according to a representative of the 

ISO, an unconventional approach which deviates from the typical role played by standards at the 

international scale.  

“Here the standard comes before the innovation. This is the first paradigm change.” (Representative 

of the ISO, post published on LinkedIn in relation to ISO30500) 

This creates confrontations related to different dimensions. On the one hand, regime actors at the 

global level may seek to influence the standardization process so that it confirms and validates their 

preferred alternatives, if any. The impact of an open-ended standard is hard to foresee for regime 

actors and thereby poses a greater threat than if the standard would describe an existing, tangible 

technology (tensions in the institutionalization of rationalities from A to B). On the other hand, niche 

actors following a set of local, albeit weakly, institutionalised rationalities may be of the perception 

that the role of an international standard is to legitimize and support their already developed 

experimental solutions (tensions in the re-scaling of rationalities from A to C). The re-scaling of 

dynamics in this case took place in the form of ‘scale bending’ by powerful actors at the global level, 

with the ambition of translating their proposed rationalities to the local level. According to traditional 

transition theory, what is typically observed is a move from quadrant C to D in our framework, that is, 

to develop standards based on solutions emerging in particular localized contexts (the upscaling of 

niches). But the BMGF and Tüv Süd adopted a strategy which meant confronting existing niche actors 

with their set of (also niche) rationalities (AC).  

Second, some established actors operating in local niches argued against the proposed technical 

specifications out of fear that they would render current, locally developed, solutions irrelevant. In 

particular, the mass-market logic and aspirational level of the global standard was argued to make it 

hard for existing local solutions to conform to the suggested specification and as such hinder the 

development of context-sensitive alternatives. 

“There should be a parallel standard for systems [developed] on-site. Bill Gates toilet revolution is 

bringing us to an expensive and [too] sophisticated way of handling human waste.” (Entry by user at 

an online discussion forum) 

This confrontation can essentially be traced back to that BMGF and Tüv Süd engaged in activities meant 

to re-scale rationalities from a global niche layer to both the global regime layer (B) and layers of local 

niches (C) simultaneously, using the standardization process and PC/ISO 305 as the ‘arena’ for their re-

scaling agency. Their ‘hybrid’ of institutional rationalities encompassed both a radically different 

approach to the socio-technical configuration of UWS (to be able to re-scale rationalities from the 

global scale to implementation on the ground in particular local contexts), while at the same time find 

ways to anchor the new solution in the market, business-oriented, rationalities prevailing in the global 

regime.  



Another example of re-scaling is the establishment of (new) dedicated local experimentation projects 

that are in line with the proposed rationalities, rather than connecting to existing projects by niche 

actors. In September 2017, the testing of toilet prototypes developed according to the suggested 

standard began in South Africa. Four ‘reinvented’ toilet prototypes were tested in relation to the 

specifications of the suggested standard. The prototypes were developed by organisations that 

received grants in the Reinvent the Toilet Challenge and as such funded by BMGF. Again, the re-scaling 

process follows a reversed logic if compared to conventional transitions theory. Changes to 

institutional rationalities were initiated at the global level and then anchored in particular contexts, 

and thus re-scaled, rather than the other way around. 

Nevertheless, the set-up of an ISO/PC consortium is explicitly oriented towards reaching consensus 

decisions. The ISO Final Draft International Standard (FDIS) was finalized during 2018, encompassing 

inputs from representatives of 48 countries, and all ISO member countries were given the opportunity 

to vote on the final draft. The ISO 30500 was finally published in October 2018. 

4 Conclusion 
This paper aimed at developing a conceptual framework for analysing transition trajectories from an 

explicitly multi-scalar perspective. By combining an institutional take on transitions with recent 

literature on the social construction of scale, we could derive a framework that explicates how (de-) 

institutionalization and (re-)scaling processes condition different types of transition trajectories. Our 

conceptual elaborations showed that the traditional ‘linear’ niche upscaling trajectory that is proposed 

in most transitions thinking is a rather special case, which can be complemented with at least two 

alternative trajectories that build on analytically different sequences of institutional and scalar agency.   

Our empirical case study in the global water sector indeed illustrated a transition trajectory that 

departs from many of the key assumptions of the linear niche upscaling model. Rather than a gradual 

up-scaling of alternative socio-technical systems through regional, national and ultimately 

international scales, we observe a direct institutionalization of a new field logic that is driven by ‘global 

niche’ actors. The BMGF and a select number of standardization bodies decided to create a global ISO 

standard for alternative on-site sanitation system that was highly aspirational, going beyond state of 

the art socio-technical configurations that were developed on the ground. As such, this actor network 

directly institutionalized a new field logic in the global regime structure, while down-scaling the 

concrete implementation of the proposed socio-technical configurations ex-post. As a result of the 

involved actor groups and concrete standardization process, the final ISO standard does not reflect the 

water-sensitive logic of many emergent socio-technical configurations that are being implemented 

around the world, but rather a hybrid mix of water-sensitive and water market field logics, which 

reflect the priorities of the most influential actors in the standard-setting process, and in particular 

BMGF. 

Our conceptual framework and empirical results thus have deep implications for explaining whether, 

where and how sectorial transitions may come about. At a most basic level, we argued that a local 

transition in a spatially confined subsystem does not automatically lead to a transformation of the 

respective sector structure, which might be institutionalized at a more international level. To really 

challenge the taken for granted field logic(s) in a global sector structure, proponents of alternative 

socio-technical configurations will have to engage with strategic institutionalization and re-scaling 

activities. The factors that lead to success of failure in such attempts, what sort of actor types are most 

susceptible for institutionalization and re-scaling processes and whether policy makers may 

consciously support such processes are key questions that warrant focused future research. 
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Abstract 

The focus of this speed-talk is on the study of individual agency within sociotechnical sustainability 

transitions frames. The motivation is as follows: when updating a 2016 review of the state of the art 

of this topic, it became clear that at the beginning of 2020, there is still little published work that 

aims to connect individual-level and system / structural level processes within sociotechnical 

sustainability transitions frames. Perhaps there is work in the publication pipe-line that has not yet 

made it to scientific databases, but, given recognition of the value of connecting multi-level 

processes 1, arguably some discussion of these issues is again merited. 

 

The talk condenses and develops previous, directly relevant work and covers the following: first, 

why studying individual agency with explicit connection to sociotechnical systems or structural 

frames can help to provide a deeper and more complete understanding of transitions processes. 

Second, how this can be done, both methodologically and with which underlying ontologies and 

epistemologies of human agency. Third, without attempting to be remotely comprehensive, some 

examples of specific theories that may be useful, with an emphasis on social psychological 

approaches. Fourth, the challenges that the foregoing brings, given academic privileging of 

disciplinary and topic specialisation, but also when dealing with prospective contexts. The talk thus 

condenses a programme of related work 2–5 and adds further thoughts in terms of research directions. 

The latter are specifically vis a vis the further implications of critical realist approaches – particularly 

Archer 6 and cognisant of 7,8 – and also regarding social constructivist, interpretivist sense-making 

and phenomenological approaches, with structuration already referred to above 9.  

 

Given the ongoing scarcity of work in this area, as said, the talk pays particular attention to the first 

issue above, namely why transitions theorists should concern themselves with micro-level issues. 

Why make the connections – why engage with individual-level processes, when what might be 

regarded as one of the defining features of the sociotechnical transitions literature is the delineation 

of larger scale processes of change? Can the latter not serve as adequate proxies for smaller scale 

processes? In one sense one might agree: identification or proposition of emergent processes is in 

itself of value for the purpose of providing readily comprehensible heuristics through simplification, 

particularly for the purposes of modelling, testing, discussion and wider communication (thinking 

of the increasing policy recognition of transitions models). However this level of theorisation 

inevitably leads to information loss and a broad but superficial account that invites theoretical 

supplementation. Issues of social psychology in relation to individual agency are just one instance 
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of this. Both social psychology and sociology provide a variety of concepts, theories and underlying 

epistemologies relevant to individual agency in the sense of the capacity and propensity to act. 

Moreover individual actors – individual people acting (or conveying practices) in organisational, 

institutional, citizen and consumer contexts are an undeniable component of transitions processes. 

If the sociotechnical transitions literature is serious about connecting micro, meso and macro- level 

processes, it needs to move beyond theoretically foregrounding primarily ‘coarse-grained’ 10 

collective processes in its search for broadly applicable tendencies. Individual-level processes – 

including the practices that individuals ‘carry’11, as well as social interactions 12 - are of relevance 

to the wider trends and processes that they both reflect and reproduce. Moreover the conditionalities 

involved – why a leads to b in context c but not in context d – are as relevant as the general patterns. 

 

That said, we also, as stated, address the how of making these connections. Hence the talk briefly 

develops and adds to some of the approaches previously suggested – use of Stones’ strong 

structuration framework to embed social psychology within accounts of rule development and 

change; use of critical realism as a more inclusive ontology; use of social representations and social 

identity theories, to bridge the individual and the social in ideation and motivation respectively; and 

a focus on intra and inter-organisational units of analysis in relation to the forging of shared sense-

making and values.   
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Abstract 13 
 14 
 This paper analyzes the impact of globalized industries on the diffusion of promising radical 15 
low carbon innovations. We do so by studying the interplay of global socio-technical regimes and 16 
technological innovation systems (TIS). We develop a theoretical framework for TIS-regime interaction 17 
and apply it to the case of the industrial heat pump (IHP) in the Netherlands. Based on a qualitative, 18 
historical analysis over the past 30 years, we show how the heat pump TIS is at odds with the global 19 
process industry regime and identify several mechanisms through which the regime influences TIS 20 
dynamics. We furthermore discuss how actors respond to and strategically deal with these influences. 21 
We show that the institutionalization of a new logic in the global regime can outpace the rate of 22 
technological development of the radical innovation, causing it to become less attractive over time 23 
even though the technology’s performance increases. The paper thus provides a better understanding 24 
of the effects of global sectoral structures on radical low carbon innovation in particular places and 25 
industries. It offers valuable insights into the dynamics of sustainability transitions, especially in regard 26 
to the (limits to) effectiveness of policy interventions geared towards a particular TIS at the national 27 
level. 28 
 29 
 30 

  31 



1. Introduction 1 

 2 
 To avoid extreme consequences of climate change, major investments are made in the 3 
development and diffusion of low carbon technologies. Especially in the field of renewable energy this 4 
has resulted in tremendous cost reductions and a resulting annual growth in generation capacity of 5 
roughly 20% for solar energy and 12% for wind energy over the last three years (IEA, 2020).  6 
 Unfortunately, the decarbonization of heavy industry like the chemical industry is not so 7 
successful (Wesseling et al., 2017) While technologies are developed to reduce energy consumption 8 
and related carbon emissions, the uptake of these innovations is a very slow process. The IEA therefore 9 
projects that the final demand for energy is likely to increase by two thirds in 2060 {IEA, 2018} One of 10 
the promising technologies that may lead to large reductions in carbon emissions is the industrial heat 11 
pump. It is a technology that powered by electricity is able to very efficiently upgrade low temperature 12 
waste heat to deliver high temperature heat that is needed in many industrial processes.  13 
 In the literature on sustainability transitions, several frameworks are available to understand 14 
the factors that explain the slow uptake of radical low carbon innovations like the industrial heat 15 
pump. The Technological Innovation System (TIS) framework is especially suitable since it is designed 16 
to explain the innovation dynamics of a specific technology (Hekkert et al., 2007). The development 17 
and diffusion of a technology is understood as the outcome of a socio-technical system that strongly 18 
influences the conditions for innovation and diffusion. 19 
 The TIS framework and its structural-functional approach are acclaimed for identifying the 20 
drivers and barriers to the development and diffusion of novel technologies, but have been criticized 21 
for under-conceptualizing the contexts within which TISs emerge. Markard and Truffer (2008) 22 
therefore proposed a highly cited integrated framework to understand sustainability transitions 23 
where the technological innovation system and the socio-technical regime are integrated in a single 24 
framework for assessing radical technological change and sustainability transitions.  25 
 Since 2008 the understanding of socio-technical regimes has developed. The stream of 26 
research on the geography of transitions (Coenen et al. 2012) has shifted attention to understanding 27 
where these socio-technical regimes develop and where they have impact. Fuenfschilling and Binz 28 
(2018) introduced the concept of the global socio-technical regime. They highlight the multi-scalar 29 
characteristics of socio-technical regimes. They show that the globalized nature of many industries 30 
leads to globally shared rules of the game and that these global rule sets may have very different 31 
effects in specific places.   32 
 While the global regime framework is a promising framework to better understand the 33 
geographical dimensions of sustainability transitions, the framework needs further development. 34 
Especially the influence of the global regime on local technology development and diffusion is critical. 35 
The institutionalization of a TIS occurs in close interaction with existing structures, i.e. with the regime. 36 
As a TIS develops into a more stable configuration, a potential mismatch between TIS and regime 37 
logics may become increasingly apparent. Consequently, TIS development is expected to experience 38 
substantial influences of the global regime. It is unclear to what extent regions or countries can deviate 39 
from the global regime (Fuenfschilling and Binz, 2018; Meyer et al., 1997) and can foster niche 40 
innovation (Schot and Geels, 2007; Sengers and Raven, 2015). These factors and the concrete barriers 41 
to innovation that they translate into, remain however empirically understudied (Bauer and 42 
Fuenfschilling, n.d.; Fuenfschilling and Binz, 2018). Therefore, in this paper we combine the TIS 43 
framework with the global socio-technical regime framework to better conceptualize these regime 44 
impacts on technological innovation. 45 

For this purpose, we study the case of the emerging industrial heat pump (IHP) TIS in the 46 
Netherlands, in the context of the global industrial processing regime, over the past 30 years.  47 
Industrial processing of materials like chemicals and food account for a significant share of CO2 48 
emissions (SOURCE), but remain nevertheless  understudied in the sustainability transitions field 49 
(Bauer and Fuenfschilling, 2019; Wesseling et al., 2017). The IHP has potential to contribute to 50 
reducing these emissions, but despite TIS developments in the Netherlands over the past decades, the 51 



technology is unable to break through internationally. This can only be explained by taking a closer 1 
look at the nature of the corresponding global regime and the associated influences on the TIS. The 2 
main research question we aim to answer is: How does the global process industry regime influences 3 
the development and diffusion of the industrial heat pump in the Netherlands? 4 
 5 

The remainder of this paper is structured as follows. The theory section links the TIS literature 6 
to the concept of a global regime and builds on previous work to develop notions of how the regime 7 
may impact TIS development. The methodology section provides an introduction into the case and 8 
describes methods of data collection and analysis. The presentation of the results contains a 9 
reconstruction and description of the historical development of the global regime of the industrial 10 
sector, outlining three ideal-type institutional logics and their alignment. This is followed by the 11 
analysis which first describes a historical trend of the global basic industry based on which the global 12 
industry regime is conceptualized. It then discusses the Dutch IHP TIS and its system function 13 
development, before identifying system barriers and linking them to the global basic industry regime. 14 
The paper concludes with a discussion on the theoretical framework and some policy implications. 15 

 16 

 17 

2. Theoretical framework 18 
 19 
2.1 Global socio-technical regimes 20 
 21 

The concept of the socio-technical regime has been developed to understand the stability of 22 
existing socio-technical systems (Rip and Kemp 1996). It conceptualizes the overarching rules 23 
stemming from the co-evolution of technologies and institutions over time in a given sector. Regimes 24 
are typically defined as “semi-coherent rule sets carried by different social groups [such as government, 25 
firms, intermediaries, users, research institutes, financiers, etcetera], which stabilize a technological 26 
trajectory and function as a selection and retention mechanism” (Geels, 2002, p.1260). These rule sets 27 
result in a “dominant rationality in a system that specifies ideas about cause and effect, defines 28 
legitimate means-end-relationships, influences what is conceivable and orders interactions of all sorts” 29 
(Fuenfschilling and Binz, 2018, p.738; Sewell, 1992). Regimes are thus commonly assumed to 30 
streamline behavior and maintain the status quo of a system by exerting a range of institutional 31 
pressures (see section 2.3). 32 

In the wake of research increasingly focusing on the geography of transition (Coenen et al. 33 
2012), scholars have started to pay attention to where these rules of the game develop and where 34 
they have impact. For this purpose, Fuenfschilling and Binz (2018) introduced the concept of the global 35 
socio-technical regime. The underlying idea is to acknowledge the increasingly globalized nature of 36 
many industries and its institutional effects in specific places. The authors propose that dominant 37 
regime rationalities are diffused at a global scale, as they are enacted and maintained by globally active 38 
nation states, multinational corporations (MNCs) and intergovernmental organizations (IGOs) that 39 
wield military, economic and political power, and by international non-governmental organizations 40 
(INGOs) and social movements that wield cultural power (Fuenfschilling and Binz, 2018). They combine 41 
insights from organizational institutionalism, especially world polity studies and writings on 42 
institutional isomorphism (Meyer et al. 1997; Meyer and Rowan 1977) with the Global Production 43 
Network and Global Value Chain perspectives (Coe et al., 2004; Levy, 2008; MacKinnon, 2012; Yeung, 44 
2009), in order to explain the multi-scalar dynamics of regimes. 45 

A global regime is consequently defined as “the dominant institutional rationality in a socio-46 
technical system, which depicts a structural pattern between actors, institutions and technologies that 47 
has reached validity beyond specific territorial contexts, and which is diffused through 48 
internationalized networks” (Fuenfschilling and Binz, 2018, p.739). Institutional rationality is thereby 49 
operationalized using the concept of institutional logics (Friedland and Alford 1991; Thornton and 50 
Ocasio 2008). Logics are commonly understood as “organizing principles that govern the selection of 51 



technologies, define what kinds of actors are authorized to make claims, shape and constrain the 1 
behavioral possibilities of actors, and specify criteria of effectiveness and efficiency” (Lounsbury et al. 2 
2002, p. 328).  3 

It is suggested that western societies typically consist of a few dominant institutions that each 4 
come with their own very ideal-typical institutional logic, i.e. a particular rationality of how to make 5 
sense of the world and how to legitimately operate in it. Scholars have identified seven main societal 6 
institutions: the family, the community, the religion, the professions, the state, the corporation, and 7 
the market (Thornton et al., 2012; see Appendix I for an overview). It is assumed that each socio-8 
technical system (or any meso-level unit of analysis. e.g. industry, field, TIS, country) will be shaped in 9 
some form by one or more of those institutional logics and thus develop a unique institutional logic of 10 
its own that guides cognition and behavior (Fuenfschilling and Truffer, 2014). 11 

The influence of each logic is dependent on the degree of its institutionalization (Berger and 12 
Luckmann 1969). The more a logic is institutionalized, i.e. the more it has materialized into concrete 13 
practices, the more it will shape the cognition and behavior of actors. Depending on how well the 14 
different logics are aligned in a system, different dynamics will unfold (Fuenfschilling 2019). For the 15 
purpose of this paper, the dynamics between logics in regimes versus in emerging TIS are of particular 16 
importance. We assume that the more aligned the overarching institutional logics of the new TIS and 17 
the established regime are, the easier it will be for an innovation to diffuse and institutionalize. On the 18 
other hand, the more conflicts between the two, the more challenging it will be for the TIS to gain 19 
ground. Assuming that the more radical innovations tend to function under a very different logic than 20 
the established system, we expect to find a fair amount of tensions between the institutional logics of 21 
the global regime and those of the national TIS. 22 

To our knowledge, there are currently only a limited number of studies that have investigated 23 
multi-scalar regime dynamics. While Fuenfschilling and Binz (2018) apply the concept of the global 24 
regime on a case in the water sector, showing how the global regime heavily shaped the development 25 
of the Chinese water sector, Bauer and Fuenfschilling (2019) studied how the global regime in the 26 
petrochemical sector has hampered the development of sustainability initiatives in the chemical 27 
sector in Sweden. In both cases, however, there is no thorough conceptualization of the specific 28 
institutional pressures exerted by the regime, and neither of the local context that is affected by these 29 
pressures. In particular, there is no clear evidence on how a global regime affects innovation activities 30 
and how actors react to pressures from global industries. In the next sections, we will thus introduce 31 
the concept of the TIS and outline through what type of institutional pressures a global regime might 32 
influence the development of radical innovations.  33 

 34 
 35 
2.2 Technological Innovation Systems 36 
 37 

The TIS framework has provided valuable insights into how to stimulate the development and 38 
diffusion of emerging technologies. A TIS is defined as “a dynamic network of agents interacting in a 39 
specific economic/industrial area under a particular institutional infrastructure and involved in the 40 
generation, diffusion, and utilization of technology” (Carlsson and Stankiewicz, 1991, p.93). Notably, 41 
the structural-functional approach has proven an adequate ‘focusing device’ for identifying the 42 
weaknesses or systemic problems in a TIS (Wieczorek and Hekkert, 2012). It identifies seven system 43 
functions, or innovation processes that are key to the development and diffusion of any new 44 
technology, see Table 2.1 for an overview. These system functions are assessed to ‘focus’ the analysis 45 
on identifying underlying systemic problems. 46 
 47 
  48 
  49 



Table 2.1, Overview of system functions, based on Hekkert et al. (2007) 1 
System function & acronym 
used in results Section 

Description 

Entrepreneurial activities 
(F1) 

Entrepreneurial experimentation and commercialization of 
innovations (e.g. pilots) 

Knowledge development 
(F2) 

Learning by searching and by doing, e.g. R&D 

Knowledge diffusion (F3) Exchange of tacit and codified knowledge in networks, including 
learning by interacting and by using 

Guidance of the search (F4) Providing directionality towards the focal technology and its 
different technological designs, e.g. through positive expectations 

Market formation (F5) Creating demand for the technology, notably through protected 
spaces, e.g. induced by regulations, policy and standards  

Resources mobilization (F6) Allocating financial, human and physical resources to fulfill other 
system functions 

Creation of legitimacy (F7) Create stakeholder support for the technology, e.g. through lobby 

 2 
The TIS approach has been criticized, however, for under-conceptualizing contextual 3 

structures (Bergek et al., 2015; Markard et al., 2015). Notably, the TIS is perceived by some as inward 4 
oriented with insufficient attention to the underlying nature of systemic problems that emerge from 5 
the system’s environment (Markard and Truffer, 2008). Although recent contributions have created a 6 
deeper understanding of the underlying causes of systemic problems, of their interrelatedness and 7 
how this can amount to systemic lock-in (Kieft et al., 2017; Wesseling and Van der Vooren, 2017, 8 
Bergek et al., 2015), TIS still misses an understanding of why and through which mechanisms 9 
incumbent systems inhibit TIS development.  10 
 At the same time, due to its history of methodological nationalism, TIS tends to overlook 11 
geographical contexts (Binz and Truffer, 2017; Coenen et al., 2012; Gosens et al., 2014; Markard et al., 12 
2012; Schmidt and Dabur, 2014). However, even with a national focus, TIS studies need to understand 13 
the innovation processes that take place at the global level. TIS do not have to be developed ‘fully’ 14 
within one nation. Instead, international linkages between TIS-structures become crucially important 15 
as innovation has become increasingly a global phenomenon (Binz and Truffer, 2017; Coenen et al., 16 
2012).  17 
 We suggest that to overcome both these contextual weaknesses, TIS can be fruitfully studied 18 
in the context of global regimes. Such a combination allows us to study the global context in which 19 
the TIS-actors compete with incumbent systems for resources, market share, legitimacy or engage in 20 
other innovation processes. In the next section, we therefore outline the institutional pressures 21 
through which a global regime impacts TIS developments. 22 
 23 
2.3 The impacts of global regimes on radical innovation 24 
 25 

The development of radical innovation has been seen as crucial for any kind of sustainability 26 
transition (Koehler et al. 2019). In order to better understand the impacts of global industrial 27 
structures on radical innovation, we propose to take a closer look at how global regimes affect the 28 
development of TIS. Places with cultural, institutional and material preconditions that deviate from 29 
those of the global regime are assumed to pose breeding grounds for new institutional logics as they 30 
have the potential to establish new, more sustainable socio-technical configurations (i.e. niches) 31 
(Schot and Geels, 2008). It is here that TIS around alternative technologies may emerge (Markard and 32 
Truffer, 2008). However, the institutionalization of a TIS occurs in close interaction with existing 33 
structures, i.e. with the regime. As a TIS develops into a more stable configuration, the often striking 34 
mismatch between TIS and regime logics becomes increasingly apparent. Consequently, TIS 35 



development is expected to experience more substantial barriers, mainly due to the hampering 1 
institutional pressures exerted by global regimes. 2 

Following institutional theory, we posit that global regimes maintain their rationality through 3 
three particular isomorphic institutional pressures: coercive, normative and mimetic (Dimaggio and 4 
Powell, 1983; Meyer and Rowan, 1977). Below we illustrate how these pressures, exerted by the 5 
global regime, may impact radical innovation by the TIS. 6 

Coercive pressures are generally assumed to stem from regulative institutions, such as laws 7 
and regulations, or from direct hierarchical power relations. Typical examples are government policies 8 
that favour regime practices, like regulatory standards, antitrust laws and protectionist policies. But 9 
corporate coercive pressures are also pervasive. Various studies have for example shown that 10 
corporate conglomerate headquarters enforce subsidiaries to adopt certain investment strategies and 11 
subject them to performance evaluations (Coser et al., 1982; Dimaggio and Powell, 1983). The 12 
literature on institutional ownership shows that the same applies to powerful shareholders (Cox et al., 13 
2004; Neubaum and Zahra, 2006). Mutual funds and investment banks, as opposed to pension funds 14 
and state investors, often pressure firms to focus on short term economic valuation, cutting expenses 15 
in innovation and corporate social responsibility as a result (Ibid.). Firms with a powerful position in 16 
the global value chain can also exert coercive pressures to upstream and downstream organizations 17 
to not buy from or supply to new entrants introducing (the TIS’) radical innovation (Cox et al., 2004; 18 
Neubaum and Zahra, 2006; Pfeffer and Salancik, 1978). Finally, large, multi-national firms can exert 19 
coercive and normative power on governments against regime-destabilizing policies, particularly 20 
when they form a closed industry front (Fligstein and McAdam, 2011; Hillman and Hitt, 1999; 21 
Lawrence and Suddaby, 2006; Wesseling et al., 2014).  22 

Normative pressures are mostly associated with best practices and professional standards that 23 
are diffused through education or membership in professional associations. These pressures are often 24 
connected to some form of inclusion into an epistemic and professional community (Dimaggio and 25 
Powell, 1983; Meyer and Rowan, 1977). For example, managers that share educational backgrounds 26 
(which is often an important selection criterium for higher management positions) or other 27 
communities, tend to view problems and solutions in similar ways. This manifests in their 28 
management strategies which reflect the regime logic as opposed to that of the TIS. Finally, voluntary 29 
industry standards have been shown to effectively maintain the status quo as new products like LED 30 
lamps (Smink et al., 2015) and alternative construction materials (Wesseling and Van der Vooren, 31 
2017) may be incompatible with such standards. 32 

Mimetic pressure result in imitation in situations of uncertainty, where seemingly successful 33 
actors and opinion leaders are copied as a strategy of legitimation and risk-aversion (Dimaggio and 34 
Powell, 1983; Cyert and March, 1963). Sustainability brings about such uncertainty and causes firms 35 
to mimic successful actors, which are typically regime actors that exploit the low hanging fruits of 36 
incremental innovation. Fuenschilling and Binz (2018, p.738) argue that (TIS) actors in the periphery 37 
of the global regime, that aim to benefit from global knowledge, resources and markets, often need 38 
to adapt to the needs of powerful global firms that dominate these global value chains. This means 39 
that the radicality of the TIS’ innovations may be lost as TIS actors are pressured to ‘fit and conform’ 40 
their innovations to the global regime’s selection environment (Smith and Raven, 2012; Wesseling et 41 
al., 2020).  Multinational consultancies are also a strong force of mimetic pressure, as they tend to 42 
recommend similar organizational models and technological solutions to their customers and demand 43 
for their services is highest during times of uncertainty (Dimaggio and Powell, 1983; Fuenfschilling and 44 
Binz, 2018). Since these customers can be policy makers (e.g. for consultation on what technologies 45 
to support) and firms along the global value chain (e.g. for consultation on what technologies to 46 
purchase, or for market consultations on prospected technology development, or for what company 47 
strategy to pursue), it could have a profound effect on different parts of the emerging TIS.  48 

The global regime’s three isomorphic pressures thus often result in the maintenance of the 49 
status quo, i.e. in the reproduction of the regime and its spreading across space, which is expected to 50 
pressure the TIS in various ways. Table 2.2. provides and overview over the institutional pressures and 51 



expected impact on the TIS. The aim of this paper is to empirically explore to what extend we can 1 
retrace these different pressures and the barriers they pose to TIS expansion, including analyzing 2 
responses of TIS actors to those pressures.  3 
 4 
Table 2.2, Overview of global regime’s isomorphic pressures on the TIS 5 

Isomorphic regime 
pressure: 

Expected impact on TIS: 

Coercive pressure Through direct authority, conglomerates are expected to enforce 
management decisions on subsidiaries that impair TIS-technology 
development and adoption, as do shareholders enforce such decisions on 
corporate management.   

Through buyer or supplier power, global regime actors are expected to block 
access to the global value chain to TIS-actors 

Global regulative power for radical clean innovation may be impaired by the 
powerful lobby of the global industry.  

Normative pressure Dominant educational logics, which may not be in line with the TIS logic, are 
reflected in corporate and public management  

Voluntary standards may inhibit radical innovations 

Mimetic pressure Radical innovations are pressured to fit and conform to the regime’s 
selection environment 

Multinational consultancies reproduce the regime’s corporate and public 
management logics, which may not be in line with that of the TIS 

 6 
 7 

3. Methods 8 
 9 

Our empirical analysis centers around a qualitative, explorative case study of an innovation 10 
with a potential to improve energy efficiency across a variety of industrial processes: the IHP. The 11 
study entails an analysis of the historical development of the global regime of the process industry, 12 
i.e. the sector where the heat pump could potentially bring substantial sustainability gains. It 13 
furthermore entails an analysis of the heat pump TIS, with a specific focus on the Netherlands. We 14 
then reconstruct the institutional pressures from the regime onto the TIS and portray some responses 15 
to those pressures. The methodological considerations are outlined below. 16 
 17 
3.1 Case description: The industrial heat pump 18 

A heat pump literally ‘pumps heat’ from a lower temperature heat source to a higher 19 
temperature heat sink. In industry, the heat source is generally waste heat from an industrial process, 20 
whereas the heat sink is a higher temperature input heat stream for another, or the same, industrial 21 
process. In this way, waste heat can be ‘upgraded’ to useful heat and thus significantly contribute to 22 
reducing industrial CO2-emissions. In Europe alone, 3.803 potential locations for IHP have been 23 
identified, representing a total potential of up to 22% of heat demand under 200C in chemical, 24 
refinery, paper and food industries (ECN, 2018). The most common IHP, currently in the beginning of 25 
the take-off phase, is the so-called compression heat pump for heat sink temperatures of up to +-26 
110C. It is currently applied in niches, especially in the food industry. Compression heat pumps using 27 
alternative working fluids to achieve heat sink temperatures up to +-180C are still in the pilot phase, 28 
whereas alternative versions like the chemical heat pump and the thermo-acoustic heat pump are in 29 
earlier phases of development. These alternative heat pumps have the potential to reach 30 
temperatures of up to +-250C, thereby coming into the range of lower temperature chemical 31 
processes.  32 

The IHP is produced by specialized technology suppliers providing (energy efficiency) solutions 33 
to industrial companies. In the Netherlands, heat pumps are manufactured by a handful of smaller-34 



scale specialized technology providers. These specialized suppliers strive to sell their solutions to large 1 
companies who are organized in industrial clusters. Dutch knowledge institutes and heat pump 2 
providers work closely together in research and development, providing tailor-made solutions. They 3 
are amongst the world leaders in heat pump technology. However, despite all these activities and the 4 
great potential of the technology to achieve sustainability gains, the diffusion of heat pumps across 5 
industries and national boarders has been difficult. This can only be explained when taking a closer 6 
look at the nature of the corresponding global regime of the process industry and the associated 7 
pressures on the TIS.  8 
 9 
3.2 Research design and analytical approach 10 

This qualitative case study takes a two-pronged approach towards uncovering the impact of a 11 
global regime on radical innovation. The first part of the analysis focuses on the identification of 12 
institutional logics in the global regime over time. The second part reconstructs the TIS of the heat 13 
pump and identifies institutional pressures from the regime as well as responses from TIS actors.  14 
 15 
3.2.1 Data collection 16 

Our data comprises a wide range of qualitative sources, of which 34 interviews with industrial 17 
companies, technology suppliers, consultants and government officials form the basis (see Table 3.1 18 
for an overview). These interviews were transcribed and supplemented with public reports on IHPs, 19 
policy documents on current and past policies, and notes made during meetings of industrial 20 
professionals (e.g. conferences and workshops). These data sources were bundled in a digital database 21 
and subsequently coded and analyzed using the Computer Aided Qualitative Analysis Data Software 22 
NVivo.  23 
 24 
Table 3.1, Overview of data sources  25 

Data sources Amount 
Corresponding coded 

textual fragments 

Interviews 
34 interviews with 

39 individuals 
1074 

Meeting notes 15 565 

Factsheets and popular articles 38 235 

Presentations and workshop notes 33 52 

Documents of government programs and 
regulations 

31 230 

Reports (e.g. consultancy and research project 
reports) 

80 444 

Websites and news articles 191 439 

Total amount of coded textual fragments: 3039 

 26 
 27 
3.2.2 Data analysis  28 

The first part of the analysis entailed the identification of institutional logics in the process 29 
industry over time. For this purpose, we used the ‘pattern matching’ technique (Reay and Jones, 30 
2016). The pattern matching technique is founded on the idea that the social world is infinitely 31 
complex and that it cannot be understood when this complexity is maintained during the research 32 
process. Instead, the process towards understanding requires deliberate simplification so that 33 
patterns become visible (Weber, 1922). Pattern matching starts with the formulation of ideal-type 34 
logics. Although ideal-types are analytical constructs and thereby do not exist in their purity in reality, 35 
they are inspired by and founded upon empirical work. For this paper, three ideal-type logics were 36 
formulated on the basis of a historical analysis of the global processing industry. The formulated ideal-37 



type logics are presented in Section 4.1, including their historical dominance at the global level (section 1 
4.1.1), the extent of fit between the IHP and the formulated ideal-type logics (4.1.2) and the 2 
institutionalization of ideal-type logics in the Netherlands (4.2.1). Appendix II provides exemplary 3 
quotes that reflect the empirical foundation of these ideal-types. Appendix III lists practices, 4 
regulations, policies and noteworthy historical happenings that were used as indicators for the degree 5 
of institutionalization of the logics in the Netherlands. 6 
 The second part of the empirical analysis was geared towards the identification of institutional 7 
pressures from the global regime onto the Dutch TIS (presented in section 4.2.2). For this purpose, we 8 
applied a structural-functional TIS analysis in order to identify systemic problems, and their 9 
interrelatedness (see Kieft et al., 2017; Wesseling and Van der Vooren, 2017), to the development and 10 
diffusion of the heat pump. The analysis is based on open coding (Strauss and Corbin, 1998) of textual 11 
fragments. Coded fragments were first allocated to the respective system functions, and later grouped 12 
into categories according to the guidelines on focused coding (Charmaz, 2006). Textual fragments that 13 
related to the international context were grouped according to the type of isomorphic pressure 14 
(mimetic, normative, coercive) they were emanating on the Dutch context. Responses by Dutch actors 15 
to these isomorphic pressures were also categorized as either mimetic, normative or coercive (section 16 
4.4). Data collection continued until new data no longer led to changes in the categories, i.e. until 17 
theoretical saturation was achieved. 18 
 Finally, we linked the systemic problems identified in the Dutch context to the types of 19 
isomorphic pressures emanating from the global regime (section 4.3). This was done based on what 20 
interviewees had explained about ‘what caused what’ and in some cases, cause and effect relations 21 
could be logically distilled by combining sources. For instance, some data would explain how the 22 
fragmented nature of Dutch industrial clusters inhibits IHP implementation, whereas other data shows 23 
how the global regime logic drove fragmentation of Dutch industrial clusters. Only the systemic 24 
problems that were found to be directly or indirectly the result of the global regime’s isomorphic 25 
pressures were included in analysis section. 26 
 27 
 28 

4. Results 29 
 30 
4.1 The global regime of the process industry 31 
 32 
4.1.1 Ideal-type logics in the global process industry 33 

Appendix II provides and overview of exemplary quotes that reflect the empirical foundation 34 
for the following description of the formulated ideal-type logics that reflect the global regime of the 35 
process industry. The process industry was built on a foundation of the institutional sector logics of 36 
the profession, corporation and state. Broadly speaking, scientific and technical ingenuity have been 37 
highly valued in society since the Age of Enlightenment, which had led to numerous scientific and 38 
technical breakthroughs. Due to the close ties between industry and universities at the time of the 39 
industrial revolution, the striving for personal reputation that characterises the scientific field was also 40 
felt in the emergent process industry. For instance, not only newly-developed chemical processes and 41 
techniques were named after their inventors, but also many industrial companies1. For the emerging 42 
sector, the main basis of strategy was to profit from these breakthroughs. Through the combined 43 
influence of the corporation and the state sector logics, both privately owned and state owned 44 
companies sprang up. Within these companies, the main mission became to develop new chemical 45 
processes, materials and technologies on the basis of scientific and technical expertise. These 46 
companies emerged around places of abundant natural resources that were necessary for the 47 
industrial processes, thus creating clusters of industrial activity. The board of directors and top 48 
management, consisting of both scientists and engineers, provided the source of authority in private 49 

 
1 Among others Koch, Nobel, Solvay, Bayer, Eastman, DuPont, Dow, Bosch, Pfizer, Linde. (Leblanc process for sodium carbonate 

production, Schloesing and Rolland process, Solvay gas-liquid counterflow mixing pipe, Haber-Bosch process). 



companies, while the state naturally provided the source of authority in state-owned-enterprises. This 1 
‘engineering logic’, anchored in the institutional sector logics of the profession, corporation and state, 2 
became dominant internationally (see Table 4.1). 3 
 Since scientific and technical breakthroughs initially came from Europe and later the United 4 
States, it was no surprise that European and US companies dominated the international market. After 5 
a period of consolidation, a handful of giant industrial companies came to dominate the market, 6 
exporting their products all over the world. After the second world war, while European companies 7 
were recovering, the US took over as leading industrial innovator2. As international markets opened 8 
up, investment capital could more easily circulate among countries. This led the industrial giants to 9 
establish international production units, thereby turning them into multinational companies. When 10 
these multinationals kept diversifying into the new markets that opened up through their inventions, 11 
they turned into international conglomerates. 12 
 Slowly but surely, a shift took place in the direction of the market logic at the expense of state 13 
and profession logics. The new ‘level-playing field’ that was created after markets opened up 14 
substantially increased competition, at a time that the conglomerate expansion had led to 15 
overcapacity in commodity markets. Global competition was further exacerbated as Asian and Middle 16 
Eastern companies gained a foothold in the global market. Competition from these newcomers 17 
increased most in the bulk commodity markets as those processes were technologically less advanced. 18 
Now that economic performance as a result of pursuing new innovations was no longer guaranteed, 19 
remaining profitable became a mission in itself. 20 
 Increasing profit margin3 became the leading basis for company strategy of western firms in 21 
the process industry. This was achieved not only through decreasing costs and divestment of less 22 
profitable activities (e.g. commodities), but also through pursuing activities in areas with potentially 23 
higher margins (e.g. fine or specialty chemicals), the latter often through acquisitions. In this way, the 24 
new norm became to reduce costs and risks on the production side while taking risk on the commercial 25 
side (acquisitions). Companies focused their attention on core activities, selling less profitable 26 
divisions to other companies, private equity firms or entrepreneurs. Buyers were herein facilitated by 27 
newly developed corporate financing strategies, like the leveraged buyout model. Maintenance and 28 
utilities activities were also often considered non-core and divested. This latter development made 29 
industrial companies more dependent on suppliers for new technologies and innovations. As industrial 30 
companies prefer standardized cost-solutions, technology suppliers that offered such solutions 31 
became successful. As a result, the western conglomerates turned into highly specialized companies 32 
that compete through market size in a narrow value chain segment. 33 
 As economic expertise had become more important, technicians in management had been 34 
replaced by economists who were trained in economic theory and had affinity with financial 35 
indicators. This coincided with a surge in both privately owned companies and state-owned-36 
enterprises (SOEs) becoming listed on stock markets, thus making shareholders a main source of 37 
authority. Financial analysts, who focus on short-term indicators like quarterly profits, liquidity and 38 
solvability, now formed a new informal control mechanism. That companies had a stock-market listing 39 
also opened up new possibilities for activist shareholders to influence or circumvent boards of 40 
directors. Private equity companies could for instance now pressure industrial companies to increase 41 
profit margin through further decreasing costs or intensifying divestments. In addition, raiders 42 
acquired industrial companies with the help of big capital. First in the US, and later also in Europe, 43 
many conglomerate industrial companies were acquired, split up and sold in parts for a profit. Through 44 
these developments, the ideal-type capitalist logic (originating from the market/corporation sector 45 
logics) became the dominant logic in the industry, at the expense of the engineering logic. 46 

Furthermore, a third ideal-type logic addressing environmental sustainability concerns is 47 
currently developing at the periphery of the sector. The sustainability logic can be interpreted as 48 

 
2 in part due to German patents being confiscated by the allied forces after both world wars. 
3 ‘The market is thus dominated by price competition and firms engage in cost leadership strategies which guide their innovation 

initiatives (Albach et al., 1996); Ren, 2009)” Bauer and Fuenfschilling (2019). 



having its roots in the institutional logics of the community and the corporation. A starting point can 1 
be identified in 1984 with the Indian Bhopal disaster, which proved that community safety had not 2 
been a priority within the international process industry. It was a wake-up call for national 3 
governments and industrial companies worldwide, leading to improved plant safety around the world. 4 
Although climate change as community concern has been advocated by scientists since the seventies, 5 
the EU CO2 trading scheme (EU ETS) initiated in 2005 marked the first time the process industry was 6 
directly affected by a regulation in this area. However, a powerful industrial lobby argued that 7 
regulation drives up prices and forces industry to relocate elsewhere due to cut-throat global 8 
competition (carbon-leakage). Lobby activities have been targeted at maintaining an international 9 
level-playing-field and as a result, industrial buyers have largely been protected from climate 10 
regulation. For instance, the Kyoto protocol did not translate into sanctionable goals or regulations 11 
but instead voluntary agreements were the default policy instrument in nations worldwide. Although 12 
the EU ETS has increased in stringency, it still largely protects basic processing industries in order to 13 
maintain their economic activities within Europe, for instance through free CO2-emission rights for the 14 
majority of production volume and through financial compensation for the ‘administrative burden’. 15 
With the Paris agreement, signed in 2015, member states worldwide committed themselves to the 16 
creation of national climate action plans that will affect industrial companies world-wide, thereby 17 
potentially strengthening the influence of the sustainability logic4. Since the process industry is 18 
dominated by companies, the main mission is to achieve CO2-reduction in a cost-effective way. This 19 
necessitates not only a combination of both technical and economic expertise, but also a focus on 20 
both the most CO2-efficient and cost-effective technologies. Risk taking in operations is deemed 21 
necessary to achieve CO2-reductions, which conflicts with the dominant capitalist logic. Although the 22 
board of directors remains the main source of authority, the community functions as an informal 23 
control mechanism. 24 

 25 
Table 4.1: ideal-type logics in the industrial sector. 26 

 Engineering logic Sustainability logic Capitalist logic 

Sector Logic Profession, 
corporation, state 

Community, State, 
corporation 

Market, corporation 

Values Scientific ingenuity Environmental 
sustainability 

Economic performance 

Mission Developing new 
materials, 
processes and 
technologies 

Cost-effective  
CO2-reduction 

Profit 

Expertise Scientific, Technical Technical, Economic Economic 
Basis of strategy Increase market 

share, personal 
reputation 

Reduce CO2-emissions 
and increase profit 

Increase profit margin 

Technologies Innovative 
technology 

Cost-effective CO2-
reduction technologies 

Cost-effective 
technology 

Efficiency focus Technical efficiency CO2-efficiency Economic efficiency 

View on business Long-term Long-term Short-term 
Sources of authority Board of directors, 

state 
Board of directors, 
State regulations 

Shareholders, Board of 
directors 

Informal control 
mechanisms 

Professional 
standards 

Community Financial analysts 

 27 
  28 

 
4 The United States withdrew from the Paris Agreement in 2019 and the Madrid convention led to a ‘minimal’ agreement. 



4.1.2 Fit of industrial heat pump with global regime logics 1 
 By reaching technical efficiencies of multiple hundred percent, the IHP is a poster-child 2 
technology for the engineering logic. The IHP makes use of waste heat that is discarded at the 3 
production facility and upgrades this waste heat to high temperature heat that is required for the 4 
industrial processes. The required process heat temperature and the quality and size of the waste heat 5 
flow differs strongly per industrial facility. Therefore, tailor-made design of the heat pump to local 6 
conditions in necessary. Furthermore, the heat flows in many process industries are very complex and 7 
consist of multiple flows of heat and cold with different temperatures and volumes. It is not trivial to 8 
deterimine which flows to connect to an IHP. Examples are known where heat pumps that were not 9 
integrated correctly were unable to increase overall process energy efficiency or were not cost 10 
effective. So, optimal integration of the IHP within the industrial process requires technical expertise 11 
and ingenuity. This does require risk taking in operations but this is not frowned upon under the 12 
engineering logic. Furthermore, the IHP is generally seen as being part of utilities (the production of 13 
heat and electricity required for the industrial process) and an IHP may connect two industrial 14 
processes. Possibilities for implementing an IHP are thereby larger within conglomerate industrial 15 
companies that operate numerous industrial processes at an industrial cluster and have remained 16 
utilities in house. 17 
 Under the sustainability logic, it is the CO2-efficiency of the IHP that comes into focus. Although 18 
the IHP certainly reduces CO2-emissions, determining how much is not straightforward since it 19 
depends not only on how the heat is produced at the plant, but also on how the electricity for the 20 
compressor is produced. In addition, for achieving CO2-reduction, the IHP is in competition with a 21 
multitude of technologies including alternative industrial processes, carbon capture and storage (CCS), 22 
electric boilers and district heating networks, of which the latter three do not require adaptations to 23 
the core industrial processes. However, since risk taking in operations is considered acceptable under 24 
the sustainability logic, both standardized and tailor-made IHP’s remain competitive in niches. 25 
Although the IHP is no longer the poster-child technology, it does have the potential to thrive when 26 
the sustainability logic becomes institutionalized. 27 
 Under the capitalist logic, implementation of an innovative technology only adds value when 28 
the short-term economic performance (profit) of the company is increased, for instance by reducing 29 
costs. Among others, financial analysts and activist shareholders will pressure boards of directors to 30 
keep investment budgets low and focus on technologies that are cost effective in the short term. In 31 
addition, there will be a strong preference for standardized technical solutions that do not touch core 32 
industrial process (due to risk reduction in operations). Hence, the IHP does not fit with the dominant 33 
capitalist logic. 34 

In the next section, we elaborate the main dynamics through which the capitalist logic is being 35 
institutionalized in the Netherlands and how this has led to implementation barriers of IHPs. Before 36 
diving into detail on this aspect, the historical institutionalization of the three ideal-type logics in the 37 
Netherlands is discussed. 38 
 39 
 40 
4.2 The process industry in the Netherlands 41 
 42 
4.2.1 Institutionalization of ideal-type logics in the Netherlands 43 

The Dutch process industry emerged at a time when the engineering logic was dominant, of 44 
which the history of the still prominent industrial companies DSM and AkzoNobel are exemplary. The 45 
Dutch government started the State Mines company (DSM) in 1902 to delve coal. It grew into a large 46 
R&D focused state-owned multinational conglomerate that moved from low-end bulk products, to 47 
high-end end-products like specialty chemicals. AkzoNobel was formed in 1984 with the merger of 48 
Akzo, which itself was created after a series of mergers between (formerly state-owned) industrial 49 
companies,  and Nobel industries – formed by Alfred Nobel, the inventor of dynamite. When Akzo and 50 
Nobel merged, it grew into a leading conglomerate producer of a wide range of high-end products 51 



including innovative paints, adhesives and specialty chemicals. The authoritative role of the state and 1 
board of directs and the focus from bulk to a broad range of high-end products enabled through 2 
technical ingenuity and close ties between technical and scientific expertise, are all illustrative of the 3 
dominant engineering logic. 4 
 The privatization of DSM between 1989 and 1996 signaled the increasing dominance of the 5 
capitalist logic. A few years later, due to margin pressure in bulk chemicals, DSM divested out of bulk 6 
chemicals to focus on the new core-areas of nutrition and performance materials. Increasing global 7 
competition in bulk fibres since the 1970s also drove Akzo to refocus, on the core areas of paints and 8 
specialty chemicals. Through strategic mergers & acquisitions both AkzoNobel and DSM remained 9 
successful as R&D-focused industrial companies in a few highly specialized market segments. Also 10 
elements of the sustainability logic are present as bonusses within DSM are for instance related to 11 
both financial and environmental sustainability in equal measure since 2010 and both companies had 12 
mid-term CO2-reduction targets. In this way, their strategies combine elements of all three ideal-type 13 
logics, reflecting the semi-coherence of the Dutch process industry regime. 14 
 The sustainability logic has come out of the periphery in Dutch policies. Already since 1992, 15 
the Dutch government has made multi-year agreements with the process industry to aim for 16 
reductions in energy use through increasing energy-efficiency. However, the main aim thereby was to 17 
increase the international competitiveness of Dutch industrial companies. Since the 2005 EU-ETS, 18 
covenants were signed to reduce energy use and energy-efficiency measures with a pay-back time 19 
under five years became obligatory, but were hardly enforced. The Dutch Energy agreement signed in 20 
2013, in answer to the goals from the 2012 European Energy-Efficiency Directive to reduce energy-21 
use by 20% by 2020. Since 2010, the Dutch government has also given out large R&D subsidies under 22 
the umbrella of the Topsector approach to stimulate technological innovation to support reaching 23 
these goals. These subsidies have helped Dutch technology suppliers and research institutes become 24 
leaders in tailor-made energy-efficiency innovations, including the IHP. CO2-reduction was also 25 
achieved during this period, but as an indirect result of the striving for improved international 26 
competitiveness of Dutch technology suppliers and industrial companies. 27 
 Since the Paris agreement was signed, attention for CO2-reduction as main goal has gained a 28 
foothold. To concretize the Paris Agreement, in 2018 Dutch actors started negotiating a Climate-29 
agreement with the goal of reducing 49% CO2 by 2030. The process industry was expected to 30 
contribute with a reduction of 14,3 megatons CO2. The industry lobby for maintaining an international 31 
level-playing-field was strongly felt during these negotiations, although not all industrial companies 32 
acted equal in this respect. Some, including Shell, sent an unusual letter to the government asking for 33 
a strong climate law. After fierce debates, the industry-led coalition of companies presented a draft 34 
Climate agreement to the national government, consisting mainly of obligatory CO2-reduction plans 35 
for companies in return for large subsidies. However, not convinced of the effectiveness of this 36 
approach, government presented a strongly modified Climate agreement on June 28th of 2019. In this 37 
latter agreement, the mandatory CO2-reduction plans were replaced with a national CO2-tax that acts 38 
as a floor on the EU-ETS price – Corona has however postponed implementation of this policy by four 39 
years. All Topsector policies and subsidies are being brought in line with CO2-reduction as main goal. 40 
Specifically relevant for the IHP is the initiation of a large-scale subsidy program (SDE++) that intends 41 
to close the gap between the payback time of CO2-reduction measures and the five year payback time 42 
required by law. Table 4.2 provides and overview of indicators for the institutionalization of these 43 
three logics and the resulting semi-coherence of the Dutch processing industry’s regime. 44 
  45 
  46 



Table 4.2: Indicators for the institutionalization of ideal-type logics in the Netherlands. 1 
Engineering logic Sustainability logic Capitalist logic 

• Dutch industrial companies 

still compete on science-

based innovations 

• Technology suppliers & 

research institutes are 

leaders in tailor-made 

innovations 

• CO2-reduction as main goal 

in Climate Agreement 

• Potential CO2-reduction as 

criterium in subsidy schemes 

• Industrial companies sending 

letter to government asking 

for stringent environmental 

policies 

• Energy-efficiency measures 

with payback time under 5 

years are obligatory 

• Increase of law enforcement 

• National CO2-tax 

• Separate budgets for 

sustainability and energy-

efficiency measures 

• Bonusses of boards of 

directors depend on 

achieving both financial and 

environmental targets 

• Foreign activist shareholders 

• Attention for ‘level-playing-

field’ in Climate Agreement 

• Split of Akzo Nobel 

• Selling of non-core activities 

by Akzo Nobel and DSM 

• Lobby for ‘level-playing-field’ 

during Climate-agreement 

negotiations 

• Focus on achieving economic 

growth 

• Sustainability programs are 

no longer updated after 

taken over by international 

company 

• Discontinuation of internal 

discussion networks / 

platforms that discuss 

energy-efficiency 

• Little room for investments in 

industrial companies 
 2 
 3 
4.2.2 Fit of industrial heat pump TIS with Dutch regime logic 4 

The result of the Climate agreement is a comprehensive set of measures that strives to stimulate 5 
CO2-reduction technologies in the industrial sector, including the IHP. Many different effects on the 6 
IHP TIS are visible. Although the focus on CO2-reduction instead of energy-efficiency (F4) has created 7 
competition for the IHP from other technologies and thereby slightly undermines its legitimacy (F7), 8 
actors willing to work on the development and implementation of the IHP are amply facilitated. 9 
Subsidies are available for the whole spectrum from pilot-project (F2) to demonstration (F1), and 10 
market implementation (F5)5. Government organizations, sector organizations, consultants and 11 
research institutes frequently organize meetings and symposia (F3). They are also available for 12 
questions from industrial companies, often for free (F3). Although the IHP does not yet reach the 13 
required temperature levels for all industrial processes, the pay-back time for lower temperature 14 
processes is already around five years and companies with such processes are thereby by law obliged 15 
to implement them. This law is also increasingly being enforced. Progress is also being made in 16 
research and development projects (F1/F2), making further temperature increase a matter of time. 17 
Still, in the Netherlands, only a handful of companies are active in IHP R&D projects or are 18 
implementing currently available IHPs. Companies involved on the supply-side are Dutch research 19 
institutes (e.g. ECN by TNO) and Dutch tailor-made technology suppliers, and on the demand-side the 20 
remaining Dutch-owned enterprises that have a strong footing in the engineering logic. As the 21 
following section will show, barriers for IHP implementation mainly come forth from increasing 22 
institutionalization of the capitalist logic on the demand-side of the innovation system. 23 
 24 
4.3 The impact of the global regime on the Dutch context 25 
 26 

 
5 Pilot-projects are mainly subsidized through the Joint-Industry-Projects (JIP) measure and the Demonstratie Eenrgie- en Klimaatinnovatie 

(DEI+). The DEI+ also subsidizes demonstration projects. Market implementation is subsidized with the SDE++ measure that closes the gap 
between the payback time of CO2-reduction measures and the five year payback time requirement. 



The capitalist logic became increasingly institutionalized in the Netherlands as a result of 1 
institutional pressures emanating from the global regime. In this section we present three illustrative 2 
examples of these pressures. We show how they have led to barriers within the IHP TIS and discuss 3 
the responses by Dutch actors. Appendix III provides an overview of exemplary quotes for these 4 
barriers to reflect their empirical foundation. 5 
 6 
4.3.1 Mimetic and normative pressures on Dutch firms 7 

Over time, Dutch conglomerates DSM and AkzoNobel divested their bulk chemical divisions 8 
due to increased international competition, especially from Asian companies. In their search for 9 
economic efficiency, they decided to focus on a few core areas with the highest margins. In these 10 
areas, they subsequently strengthened their position through mergers & acquisitions, many of which 11 
abroad, thereby turning both companies into highly specialized companies that compete on market 12 
size in narrow market segments. This strategy change resulted from normative and mimetic pressures 13 
emanating from business schools teaching this strategy, using examples from successful (especially 14 
US) companies that had made such transitions earlier. Large consultancy firms like McKinsey also 15 
played a role in dispersing this strategy of focusing on core activities across the globe. In Dutch 16 
industrial clusters, this has led to the separation of previously integrated value chains and to the 17 
separation of utilities from the industrial companies. For instance, until 2002 all factories and research 18 
activities of the Chemelot industrial cluster were owned by DSM alone. Currently, more than 150 19 
companies make up the Chemelot industrial cluster. The Utility Support Group (USG), a former division 20 
of DSM, now produces utilities (e.g. heat, electricity, nitrogen, air, water) for numerous companies in 21 
the industrial cluster. This shift in the direction of the capitalist logic has led Dutch industrial clusters 22 
to become strongly fragmented. 23 

For the IHP, the fragmented nature of industrial clusters creates important barriers. First of 24 
all, an IHP often connects industrial processes and these are now often owned by different companies. 25 
In addition, a heat pump not only touches core activities, but also non-core activities like maintenance 26 
and utilities, both of which are now generally outsourced. This results in new coordination problems 27 
during the initiation of heat pump projects (F3). In addition, the now separated companies have 28 
created long-term contracts for the utilities they exchange. Due to these contracts, the financial 29 
benefits of an IHP often cannot be monetized since a reduction in heat production due to the IHP does 30 
not lead to reduced costs (F6). On most industrial parks, activities are organized to discuss energy 31 
efficiency and thus provide opportunities to overcoming the coordination barrier that impairs IHP 32 
diffusion. However, an active involvement of companies within such initiatives remains low (F3) due 33 
to other types of pressures coming forth from the international dominance of the capitalist logic to 34 
which we turn next. 35 
 36 
4.3.2 Coercive pressures after take-overs by multinational owners 37 

The non-core divisions sold off by Dutch process companies gained new owners, often 38 
international. Since these international headquarters have direct authority over their Dutch 39 
subsidiaries, and internationally the capitalist logic is dominant, this creates coercive pressures on the 40 
new Dutch subsidiaries – which constitute an important market segment for potential buyers of IHPs 41 
– to bring operations in line with the capitalist logic. Dutch subsidiaries are for instance instructed to 42 
further intensify the selling of non-core activities, thereby enlarging the earlier mentioned barriers 43 
related to the fragmented industrial clusters. They often also introduce a ‘lean’ company strategy - 44 
sometimes part of a ‘buy-squeeze-repeat’ strategy6, whereby all activities not necessary for the core 45 
processes are given up. This leads to the stop of R&D activities and external collaborations (F1) and to 46 
a discontinuation of collaboration networks where energy efficiency is discussed (F3). In general, the 47 

 
6 Some venture capitalists are known to buy up companies, squeeze unnecessary and indirect costs out of the 
company, resulting in direct short-term economic performance increases, and then selling the company with a 
profit. This is very destructive for the company’s long-term innovation strategies and hence, competitive 
position. 



focus on core activities and ‘lean’ strategies means there is little interest for project evaluation or 1 
sharing of project results (F3) and companies do not participate in meetings or conferences where the 2 
more radical sustainable innovations like the IHP are discussed (F3). Process companies no longer have 3 
the knowledge in-house to implement a heat pump (F3) and they are often not familiar with the 4 
capabilities of technology suppliers (F3). In turn, technology suppliers do not know who in the process 5 
company to approach for selling their IHP (F5). All of this leads to a low demand for the IHP (F5). 6 

In addition, when a Dutch company or division is taken over, it often becomes necessary to 7 
gain permission for investment decisions from the international headquarter (F4). When the new 8 
owner follows the capitalist logic, which is often the case, strict ROI, and pay-back time criteria are 9 
dictated that the IHP does not yet satisfy (F6). Budgets are also often reduced, leading investments to 10 
be spend on process related investments that do satisfy these strict investment criteria (F5). It is not 11 
uncommon that only investments with a pay-back time below two years are funded, even though 12 
energy efficiency projects with a pay-back time of less than five year are obligatory by Dutch law 13 
(F4/F6). Since the new SDE++ implementation subsidy only reimburses costs above the five year pay-14 
back time, it remains questionable whether Dutch subsidiaries will gain permission from their 15 
international owners to initiate energy-efficiency projects.  16 

Due to the pressures of international competition driven by cost and production volume, 17 
industrial companies were already reluctant to take risks in relation to their core processes. This 18 
reluctance is execarbated after a take-over. Since the IHP is an innovative technology that touches 19 
their core production process, industrial companies easily perceive it as too risky. This not only 20 
decreased demand for technologies that touch the core process further (F5) but also makes it even 21 
harder to find locations for research and demonstration projects (F1/F2). 22 
  Since the sustainability logic has remained in the periphery at the international level, 23 
environmental sustainability moves down in priority after a take-over (F4). For instance, from origin 24 
Dutch industrial companies internally used to adhere to the regulatory demand of making energy-25 
efficiency investments with a payback time under five years. After a take-over, energy efficiency 26 
investments are treated similar to other investments, as risk managers – like investors and financial 27 
analysts – do not know how to incorporate climate risks in their models, making it difficult for them 28 
to compete. In addition, motivation for energy-efficiency technologies at international headquarters 29 
may be lacking, resulting in corporate environmental policy that is no longer updated or that is treated 30 
as a marketing campaign (F4).  31 

The above dynamics provide an explanation for why only a select group of, mostly Dutch 32 
owned, industrial companies show active interest in IHPs. These are the companies that experience 33 
no (or little) coercive pressure from their international headquarters. System functions are mainly 34 
fulfilled by this small group of frontrunner companies, making them important TIS actors that set 35 
themselves apart from the domiant global regime.  36 
 37 
4.3.3 Coercive pressures from activist shareholders 38 

Minority shareholders that put coercive pressure on Dutch industrial companies also create 39 
isomorphic behavior in the direction of the capitalist logic. For instance, when AkzoNobel rejected 40 
three unsolicited takeover proposals from the US-based PPG Industries, activist shareholder Elliot 41 
investment started a lawsuit with the Dutch enterprise chamber requesting an extraordinary 42 
shareholder meeting where the removal of the chairman of the supervisory board was to be discussed. 43 
Although AkzoNobel won the lawsuit, it still felt pressured to sell the specialty chemicals division in 44 
order to create enough shareholder value to repel future hostile takeover proposals from PPG or other 45 
international companies. The same applies to the failed takeover of the Dutch-UK MNC Unilever by 46 
venture capitalists – the CEO had to refocus from their long-term Unilever Sustainable Living Plan to 47 
creating economic value on the short term to satisfy its shareholders which stood to gain a 30% profit 48 
share from the take-over. Even pension funds –typically considered long-term instituitonal owners – 49 
tend to be governed by daily stock value, as they have institutionalized reward systems around short-50 
term profits. In an interview, the CEO indicated this coercive pressure is reinforced by normative 51 



pressures of the most influential management theory from the past 30 years that postulates the idea 1 
that firms should, above all, focus on creating value for their shareholders. Such dynamics further 2 
intensify the fragmentation of the Dutch industrial sector with barriers for the IHP as result. 3 
 4 

 5 
4.4 Response strategies of Dutch TIS actors to global regime pressures 6 
 7 

Institutional pressures from the global regime are always mediated by local actors in particular 8 
ways. While some responses are aimed at shielding the local environment and actors, others 9 
contribute to adaptation to global regime characteristics and thus to the further institutionalization 10 
of the dominant institutional logics of the global regime. In the following, we discuss three illustrative 11 
reponse strategies from our empirical data. 12 
 13 
4.3.1 Adaptation response 14 

Remaining Dutch-owned companies are now highly aware of the coercive pressures that 15 
activist shareholders may place on a company. Since most shareholders (and financial analysts) focus 16 
on indicators like quarterly profits, liquidity and solvability, management feels pressure to also adopt 17 
such short-term financial indicators that push up stock-prices7 (F4). The reasoning usually is that as 18 
long as enough shareholder value is created, no far-reaching changes in the way the company is run 19 
will be demanded. As a result, also in Dutch-owned industrial companies, budgets, ROI and pay-back 20 
time criteria are increasingly strict (F6), leading to a low demand for IHPs (F5). The idea of an 21 
acceptable payback-time currently decreases faster than what IHP performance increases can 22 
compensate. In this way, the adaptation response of process companies is exacerbating barriers for 23 
the diffusion of the IHP. 24 

The historic focus of Dutch IHP suppliers to offer tailor-made solutions that achieve high-25 
efficiencies and temperature conflicts with the global regime logics. Risk reduction in operations in 26 
combination with a focus on cost competition has led process companies to demand proven, cheap, 27 
standardized, and modular solutions that meet the strict investment criteria. Many companies thus 28 
prefer large international technology suppliers who offer such solutions – although they do not (yet) 29 
off IHPs, especially if they are large enough to share the risks involved. These dynamics have pressured 30 
Dutch IHP suppliers to adapt by focusing their innovation efforts at emulating the logic of cutting costs 31 
through standardization and modularization (F2). Via this isomorphic behavior they aim to connect 32 
with the global value chain.  33 
 34 
4.3.2 Persuasion response 35 

A take-over of a Dutch industrial company division by an international headquarters may lead 36 
to a strong coercive pressure to institutionalize the capitalist logic as shown above. However, 37 
employees of the Dutch factory remain influenced by the semi-coherence of the Dutch local regime. 38 
This leads some Dutch subsidiaries to lobby at the international headquarters for stretching up 39 
payback time criteria for energy efficiency measures (F7). They also spread the argument that allowing 40 
pilot-projects in Dutch factories may, when successful, lead to opportunities for subsequent 41 
distribution to other factories world-wide. These discussions are, however, as one interviewee called 42 
it, interesting but tough. For now, the normative pressure from the local to the global is weaker than 43 
the coercive pressures from the global to the local. 44 
 The Dutch government is also following a strategy of persuasion in order to distribute the 45 
sustainability logic. It is for instance pushing for more stringent CO2-reduction goals and 46 
implementation strategies at EU-level and within UN climate talks. In addition, it is trying to persuade 47 
other Western European countries to also implement an additional CO2-tax with the purpose of 48 
maintaining a level-playing-field for Dutch industrial companies. In this way, the Dutch government 49 

 
7 To illustrate, a McKinsey study shows that 87% of CEOs feel pressured by investors to show strong financial 
results within two years and that short-term pressures have increased over time (Barton et al., 2017). 



hopes to improve its competitive position by anticipating an increase in institutionalization of the 1 
sustainability logic internationally. The result of this strategy is, however, yet to come. 2 
 3 
4.3.3 Authoritative response 4 

In response to the takeover battle around AkzoNobel, the subject of unsolicited takeovers has 5 
attracted the attention of policy makers. The Dutch Minister for Economic Affairs for instance called 6 
for a waiting period if there is a concrete threat of shareholder activism or a hostile takeover, thereby 7 
giving the target company time to assess the interests of all shareholders and to respond 8 
appropriately. Members of Dutch parliament have also called for a preventive government test in the 9 
event of an unsolicited bid on Dutch companies that are a.o. vital for the Dutch economy and 10 
employment. The association for institutional investors opposing such protectionist policy, argues in 11 
line with the Capitalist logic, saying it would make Dutch stock-listed companies lazy, as they will no 12 
longer feel the competitive pressures of the market. Although such measures may prevent further 13 
institutionalization of the capitalist logic within Dutch industrial companies, and thus limit further 14 
creation of barriers for the implementation of IHPs, they still remain to be taken. 15 
 16 

 17 
5. Discussion and conclusion 18 

This paper set out to study the impact of global regimes on radical innovations that are 19 
developed and diffused by Technological Innovation System. For this purpose, we studied the case of 20 
the global processing industry and the impact of its regime on the TIS of the industrial heat pump. Our 21 
case study shows that the rapid institutionalization of a new logic in the global regime can outpace 22 
the rate of technological development of the radical innovation. To illustrate, the capitalist logic’s 23 
strict investment criteria replaced the engineering logic so rapidly, that the payback time criteria 24 
maintained by potential buyers became more stringent than technological improvements could 25 
compensate for, causing the innovation it to be perceived as less attractive by the global regime over 26 
time.  27 

The case study shows that coercive, normative and mimetic pressures reproduce 28 
characteristics of the global regime, resulting in barriers to the development and particulatlry 29 
adoption of radical innovations that do not align with the dominant regime logic. Appendix IV provides 30 
a flowchart of how the different institutional pressures emanating from three regime characteristics 31 
manifested into specific barriers to TIS development and shows which system functions these barriers 32 
impaired. These dynamics are summarized in the below Table 5.1. The flowchart shows that through 33 
coercive, normative and mimetic pressures, the strategies of regime firms aimed at a) focusing on core 34 
activities and competition through market size, while reducing risk in operations and b) focusing on 35 
short term economic valuation while giving no priority to sustainability, translated into various 36 
interlinked systemic problems. These problems inhibited particularly ‘guidance of the search’ and 37 
‘resources mobilization’, as industrial heat pumps for example did not meet the investment criteria of 38 
industrial buyers. This impacted various other system functions, like ‘knowledge diffusion’, but 39 
particularly amounted to substantial barriers to ‘market formation’. The global laissez-faire policy 40 
regime, maintained by an effective industrial lobby, focused on incentivizing sustainable innovation 41 
instead of forcing it, is inadequate in overcoming the above barriers to radical sustainable innovation. 42 
 43 
  44 



Table 5.1, Overview of the different global regime pressures and their impact on the local IHP TIS. 1 
Characteristics of 
global regime  

Isomorphic pressures 
reproducing the regime 
characteristic 

Impact on the radical innovation 

Corporate 
strategies focus on 
core activities and 
competition 
through market 
size, while reducing 
risk in operations 

Coercive: 

- Shareholders coerce this 
strategy on corporate 
management 

Normative:  

- Business schools teach 
this strategy 

- Competition, driven by 
cost and production 
volume, reinforce this 

Mimetic: 

- Consultancies recommend 
this strategy 

- Firms successful with this 
strategy are emphasized 

This strategy turns previously vertically 
integrated companies into highly 
specialized companies that focus on core 
activities to compete on market size in 
narrow but global market segments. This 
separation of value chains creates 
substantial coordination problems for the 
IHP-TIS. They take risk on the commercial 
side and reduce risk in operations, 
restraining innovation in core processes. 
They focus on cheap, standardized and 
modal solutions, which the IHP is not. 
However, Dutch IHP suppliers started to 
mimic the standardization approach to 
IHP.  
System functions most strongly impaired: 
guidance of the search, mobilization of 
resources and knowledge diffusion all feed 
into weak market formation 

Corporate 
strategies focus on 
short term 
economic valuation 
and give no priority 
to sustainability 

Coercive: 

- Coercive pressure on 
subsidiary from 
multinational owner 

- Shareholders coerce this 
strategy  on corporate 
management 

Normative: 

- Financial analysts focus on 
short-term economic 
valuation, resulting in 
pressure from stock 
market  

Management focuses on minimizing costs 
and risks to optimize short term economic 
valuation, leading to cuts in innovation-
related personnel and investments. Lack 
of human and financial resources impair 
other system functions for innovations 
that do not meet strict investment criteria 
– particularly for sustainable innovations 
which are no longer strategically 
preferred.   
System functions most strongly impaired:  
guidance of the search and mobilization of 
resources feed into weak market 
formation 

Laissez-faire policy 
focused on 
incentivizing 
sustainable 
innovation instead 
of forcing it 

Coercive-normative: 

- Powerful industrial lobby 
for level-playing field in 
globally competitive 
industry 

There is very limited policy support and no 
enforcement for sustainable innovations. 
System functions most strongly impaired: 
guidance of the search and mobilization of 
resources feed into weak market 
formation 

 2 
Our findings show that many barriers induced by the global regime hold not only for the IHP, 3 

but for most sustainable industrial innovations that move beyond incremental process improvements. 4 
Cutting human and financial innovation resources and maintaining strict investment criteria affect 5 
sustainable industrial innovations in general, whereas separation of value chains and the ensuing 6 
coordination problems hold specifically for innovations that link different segments of the value chain, 7 
like the IHP. Fruitful venues for further research include studying other pressures through which the 8 
global regime impacts different types of innovation and different sectors.  9 



 1 
 2 

5.1 Implications for TIS actors’ response strategies 3 
Our case study also illustrated a set of strategies by which TIS-actors responded to the global 4 

regime pressures. Most notable is the adaptation strategy of Dutch IHP producers to mimic the 5 
standardization approach to gain access to the global value chain. This finding support that “mimetic 6 
pressures become particularly relevant for peripheral actors that want to gain access to the 7 
knowledge, resources and markets in an existing global production network; often they will have to 8 
adapt the local institutional structures and governance arrangements to better fit the dominant 9 
MNC’s strategic needs” (Fuenfschilling & Binz, 2018, p.738).  Although this isomorphic behavior 10 
increases the Dutch producers’ chances to tap into a global market, it also opens up their niche 11 
position to the competition of more powerful, preferred, global suppliers. The question is whether the 12 
Dutch suppliers can withstand this competition.  13 

Other response strategies are aimed at protecting the local logics from the regime, such as 14 
the Dutch government’s plans to protect companies from hostile takeovers. To protect companies 15 
that prioritize societal value over econmic performance, (even) the US has developed a specicial legal 16 
status, the benefit corporation, that protect them from takeovers. There are over 10.000 benefit 17 
corporations, like Ben & Jerry’s. Such policies, to protect companies in deviating from the global 18 
regime logic, differ widely per country and should be implemented more widely to indirectly enable 19 
protect firms that aim to solve societal challenges that are typically not in line with the capitalist logic.  20 

Other response strategies are aimed more directly at pressuring the regime to change. They 21 
involve normative pressures from local subsidiaries to pursuade their global owners to prioritize 22 
sustainable innovation. They also involve coercive pressures from activist shareholders, aimed at 23 
institutionalization of the sustainability logic. For instance, in the Netherlands, the organization Follow 24 
This is pushing for the greening of oil- and gas companies on behalf of green-minded shareholders. 25 
Initially focused solely on the Dutch oil- and gas company Shell, it is now also targeting other oil- and 26 
gas companies. In the US, organizations like As You Sow make use of their shareholder power to 27 
pressure companies in a wide range of sectors to reduce CO2-emissions. Although not yet visible in 28 
the Dutch industrial sector, activist shareholders could play a role in further institutionalizing the 29 
sustainability logic within the Dutch industrial sector. 30 

Although some of these response strategies by TIS and other actors may have potential, they 31 
have shown little to no impact – confirming the powerful pressure of the global regime. Further 32 
research should look into identifying other response strategies that may negate these regime 33 
pressures more effectively. However, there is also indication of a potential logics change from within 34 
the regime. In August 2019, the CEO’s of the 181 biggest US companies signed a statement that 35 
defined the purpose of a firm, which included a declaration stating that “All stakeholders are essential. 36 
We commit ourselves to serving them well, in the interest of the future success of our companies, our 37 
communities and our country” (Roundtable, 2019). Gartenberg and Serafeim (2019) argue that “this 38 
is interpreted as a rebuke of Milton Friedman’s famous 1970 essay, ‘The Social Responsibility Of 39 
Business Is to Increase Its Profits,’ that ‘helped launch a half century of “shareholder capitalism.”’. 40 

The powerful pressure a global regime can exert on local,emerging TIS and their radical 41 
innovation leads to our final observation. While many transition studies highlight the role of national 42 
governments in steering and facilitating socio-technical and innovation system developments, this 43 
case study shows that the global regime puts strong limits to what a country can achieve. Not only 44 
firms are limited as they strive for access to global value chains, but also the role of national 45 
governments in coercing sustainable innovation is bound by the powerful industrial lobby around a 46 
‘level playing field’ and ‘carbon leakage’ and the fact that firms are increasingly foreign-owned. 47 
  48 
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Appendix I: Institutional logics of societal sectors (adapted from Thornton et al. 2012) 1 

Categories Family Community Religion State Market Profession Corporation 

Root 
Metaphor Family as firm Common 

boundary 
Temple as 
bank 

State as 
redistribution 
mechanism 

Transaction 
Profession as 
relational 
network 

Corporation 
as hierarchy 

Sources of 
Legitimacy 

Unconditional 
loyalty 

Unity of will, 
belief in trust 
& reciprocity 

Importance 
of faith & 
sacredness in 
economy and 
society 

Democratic 
participation Share price Personal 

expertise 
Market 
position of 
firm 

Sources of 
Authority 

Patriarchal 
domination 

Commitment 
to community 
values & 
ideology 

Priesthood 
charisma 

Bureaucratic 
domination 

Shareholder 
activism 

Professional 
association 

Board of 
directors, top 
management 

Sources of 
Identity 

Family 
reputation 

Emotional 
connection, 
Ego-
satisfaction & 
reputation 

Association 
with deities 

Social and 
economic 
class 

Faceless 
Association 
with quality of 
craft, personal 
reputation 

Bureaucratic 
roles 

Basis of 
Norms 

Membership 
on household 

Group 
membership 

Membership 
in 
congregation 

Citizenship in 
nation Self-interest 

Membership 
in guild & 
association 

Employment 
in firm 

Basis of 
Attention 

Status in 
household 

Personal 
investment in 
group 

Relation to 
supernatural 

Status of 
interest 
group 

Status in 
market 

Status in 
profession 

Status in 
hierarchy 

Basis of 
Strategy 

Increase 
family honor 

Increase 
status and 
honor of 
members & 
practices 

Increase 
religious 
symbolism of 
natural 
events 

Increase 
community 
good 

Increase 
efficiency 
profit 

Increase 
personal 
reputation 

Increase size 
and 
diversification 
of firm 

Informal 
control 

mechanisms 
Family politics Visibility of 

actions 
Worship of 
calling 

Backroom 
politics 

Industry 
analysts 

Celebrity 
professionals 

Organization 
culture 

Economic 
System 

Family 
capitalism 

Cooperative 
capitalism 

Occidental 
capitalism 

Welfare 
capitalism 

Market 
capitalism 

Personal 
capitalism 

Managerial 
capitalism 

 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
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Appendix II: Exemplary quotes that reflect empirical foundation for formulated ideal-type logics. 1 
 2 

Engineering logic 
 
 
 
 
 

“It is almost half a century since historians began to identify the 
period 1850-1914 as one in which there was, for the first time, a 
highly productive convergence of science and technology, 
particularly in Western Europe. That period soon became known in 
the literature as the Second Industrial Revolution. It was 
characterised by: (1) Clusters of novel innovations as the core of a 
new phase of sustained economic growth; (2) The emergence of 
science-based industrial capitalism, with its hierarchically organised 
large-scale corporations […].” (Homburg et al., 1998, p.1) 
 
“Endowed with powerful material and human resources, the large 
conglomerates had developed ambitious research programs that led 
to spectacular industrial breakthroughs […]. Such breakthroughs 
were made possible by high-level scientific work and spectacular 
technological progress […]. Most of these breakthroughs were the 
outcome of research carried out within industry itself. But scientists 
were also working in independent research institutes, and, through 
their fundamental discoveries […] were opening up new prospects 
[…] in both Europe and the United States. Such upheavels knew no 
frontiers.” (Aftalion, 2001, p.168) 
 
“America’s chemical giants had reached their advanced stage of 
development because of the long patience of their shareholders and 
the acumen of their leaders based on thirty years of product and 
process innovation. Just like their German and Swiss counterparts, 
U.S. chemical industry leaders had upheld the notion of long-term 
interest over the more immediate concern of the various types of 
stakeholders.” (Aftalion, 2001, p330) 

“The scientific search for new dyestuffs rapidly established synthetic 
ones produced from coal derivatives as the way forward and 
institutionalized the science-based innovation pattern that has 
marked the industry (Pavitt, 1984, Walsh, 1984).” (Bauer and 
Fuenfschilling, 2019, p?) 
 

Sustainability logic “There are social changes in the acceptance of environmental 
impact. How does the company want to profile itself and what does 
society accept? Energy emissions play an important role in this. The 
perception of what is permissible has changed.” (Government 
official) 
 
“The parent company starts to ask questions because they want to 
be included in the Dow Sustainability Index.” (industrial company) 
 
“The director considers sustainability important but no company-
wide goals have been set. […]” (subsidiary of international 
conglomerate) 
 
“Where once black bellowing smoke from factory chimneys was 
associated with prosperity and economic growth, and the proximity 
of a fast flowing river for use as a waste sink often dictated plant 
location, today it is the price of historical releases to the ground, to 
the atmosphere and to surface waters that commands our 
attention.” (Homburg et al. 1998, p5) 
 



“This development has shown that it is possible to develop and 
market renewable chemical products, although it is still a niche 
product in a market completely dominated by fossil-based 
production.” (Bauer and Fuenfschilling, 2019) 

Capitalist logic “The expansion of stock markets, with the increased interest paid to 
profitability by financial analysts, pension funds, managers, and 
individual investors in the Western world, has given prominence to 
the concept of ‘share value’. (Aftalion, 2001, p404) 
 
“If we talk in ‘euros’ then management is happy.” (subsidiary of 
international industrial company) 
 
“[…] the growing influence of financial analysts on the behavior or 
shares quoted on the Stock Exchange, and the arrival at the head of 
the large industrial groups of graduates from glamorous business 
schools trained more in finance than in technology gave the scene a 
new twist. Shareholders were more interested in the instant profits 
they could draw from breaking up a group than with the added 
value that could be patiently built up through its development.” 
(Aftalion, 2001, p331-332) 
 
“This general trend originates from business schools everywhere in 
the world. […] here the focus lies on expansion (higher investments 
and more risk to increase market share) and much less on energy. 
[…] Budgets are distributed irrationally and this can only be 
explained by this thought of expansion from business schools. This 
is reinforced in strongly global sectors, with high investments and 
commodity / price-oriented competition.” (Professor Energy, 
Resources & Technological change) 
 
“If you set up your plant here, you can fully focus on your core 
business. There is a wide range of service and utilities, etc. available 
to cover all your operating activities, with an excellent price, quality 
ratio.” (industrial cluster) 
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Appendix III: Exemplary quotes for barriers to industrial heat pump implementation in the Netherlands 1 
 2 

System 
function: 

Barrier: Exemplary quotes (English): 

F1 / F2 Hard to find locations for 
research and demonstration 
projects 

• “Many companies do not want to be a testing ground, 
so you have to look for demonstration opportunities.” 
(engineering firm) 

F1 / F2 / 
F3 

innovation projects and external 
collaborations are halted after 
divisions of Dutch industrial 
companies are taken over 

• “In the past we were [involved in external 
collaborations or innovation projects], under [Dutch 
industrial company], but now [under private equity 
firm] less. Projects with external partners were carried 
out within the [Dutch industrial company].” (former 
division of Dutch industrial company now partially 
owned by private equity firm) 

F2 Dutch IHP suppliers’ innovation 
efforts are thus increasingly 
aimed at emulating the 
rationality of cutting costs 
through standardization and 
modularization (F2). 

• “Technology suppliers must (from client) offer cheap 
and then come up with standard solutions.” 
(consultants) 

• “By applying modular heat pumps and smart designs 
the price is greatly reduced. The goal is to achieve 
around 250 euro per kW and a payback time around 
three years.” (Dutch heat pump supplier #2) 

F3 Coordination problems • “Yes, [heat management] with external parties is more 
difficult to organize and difficult in terms of contracts. 
External usage [of waste heat] is seen more as risk 
than as opportunity.” (former division of Dutch 
industrial company now owned by international 
conglomerate) 

Low involvement of companies 
within discussion platforms for 
energy efficiency. 
 
Companies do not come to 
meetings or conferences where 
the IHP is discussed. 

• “[…] there has never been a meeting [on energy 
management in the cluster] where everyone involved 
was present.” (industrial company partially owned by 
private equity firm) 

• “There is limited knowledge exchange between parties 
in the region.” (formed division of Dutch industrial 
company now owned by international conglomerate) 

After take-overs, companies do 
not continue internal networks 
discussing energy efficiency.  

• “Within DSM there was a platform for energy. That 
has disappeared in the current conglomerate. 
Replacing it would be welcome.” (industrial company 
partially owned by private equity firm) 

Little time for evaluation and 
sharing of project results 

• “Often, after a project ends, there is little interest in 
evaluation, even though experiences may be very 
important for sister companies (and suppliers).” 
(consultancy report) 

Industrial companies are not 
familiar with the capabilities of 
technology suppliers 

• “Engineers and operators do not understand what a 
heat pump does.” (Dutch industrial company) 

• “Most firms are not aware of the technical possibilities 
of waste heat utilization.” (Dutch Heat Pumping 
Journal, issue 217, p36) 

Companies do not have the 
knowledge in-house to 
implement a heat pump (F3) 

• “We have no idea how to electrify our process.” 
(Dutch subsidiary of international conglomerate, 
former division of Dutch company) 

F4 Motivation for energy-efficiency 
technologies at international HQs 
may be lacking, resulting in 
corporate environmental policy 
that is no longer updated or that 

• “One and a half year ago we transferred from [Dutch 
industrial company]  to [International conglomerate]. 
Within [Dutch industrial company], energy targets 
were imposed. To contribute to that, a start was made 
with creating programs and projects for energy saving 
to achieve the overall targets in 2009 and 2010. Energy 



is treated as a marketing 
campaign. 
 
 

reduction of 20% between 2008 and 2020 was the 
goal. […] There is currently no effective attention for 
replacing the old [Dutch industrial company] targets 
for energy saving].” (former division of Dutch 
industrial company now partially owned by private 
equity firm) 

Dutch subsidiaries need 
permission for investment 
decisions from their international 
headquarter. 

• “[industry] is for investments dependent on mostly 
foreign owners.” (sector association). 

Environmental sustainability 
moves down on the priority list 
after a take-over. 

• “Strategic choices come first and projects are started 
and implemented until the investment budget is spent 
or allocated. Top projects must have a payback time 
between zero and two years. For energy efficiency 
projects it is very difficult to end on top. … The primary 
incentive in the company is on products, energy 
follows [not energy efficiency].” (former division of 
Dutch industrial company now partially owned by 
private equity firm) 

Since most shareholders (and 
financial analysts) focus on 
indicators like quarterly profits, 
liquidity and solvability, 
management feels mimetic 
pressure to also steer on such 
short-term financial indicators 
that push up stock-prices. 

• “Shareholders put pressure on investment policy – the 
2015 annual report shows that a lot has been invested 
in capex. Shareholders naturally expect a certain 
return from this.” (Dutch company). 

F5 Industrial companies thus rely on 
consultants or engineering firms 
to come up with the best 
solution, but the heat pump is 
not always offered (F5). 

• “The client wants to see solutions and [consultant 
name] is expected to advise the best solution. It is nice 
to have the heat pump in the range of options, it is not 
there now.” (engineering firm) 

Low demand for heat pumps • “Engineering firms are also not able to actually sell the 
technology.” (technology supplier) 

Low demand for technologies 
that touch the core process. 

• “Companies all say: do not touch my process.” 
(consultant) 

• “The primary process must stay operational. If the 
heat pump has a small chance of failing for a longer 
period, it is no longer considered a serious option.” 
(engineering firm) 

IHP suppliers no longer know 
who to approach in the Dutch 
subsidiary factory to sell their 
IHP. 

• “Suppliers usually do not know whom to turn to in the 
process industry. It is certainly not the purchasing 
department.” (network organization) 

To further reduce risk, industrial 
companies work with a small 
number of preferred suppliers. 
Generally, these are the large 
international technology 
suppliers that can share in the 
risk involved with new 
technologies. As a result, smaller 
scale heat pump suppliers that 
create tailor-made solutions have 

•  “[technology supplier] has a turnover of 400 million 
euro as a group. In the Netherlands, we are one of the 
largest suppliers for cooling technology. Still we are 
not taken seriously for heavier projects. Why? Because 
you are not large enough or cannot bear liabilities.” 
(Dutch heat pump supplier) 



a hard time selling their solutions 
(F5). 

F6 International companies have 
made daughter companies so 
‘lean’ that there is little capacity 
for employees to do innovative 
projects, who subsequently resist 
‘additional work’. 

• “Another barrier is found in companies that are made 
entirely lean and no longer have time to work on new 
options. […] there is not enough time in the 
organization to supervise the projects.” (Engineering 
firm) 

The financial benefits of an IHP 
often cannot be monetized 

• “Yes, there are always ‘marriages’ in the energy supply 
between industrial companies in which changes occur 
along the way: between partners, with the children 
etcetera. Because it concerns long-term contracts, this 
results in difficult adjustments. […]“It [a heat pump]  
has to fit within long term contracts: purchase and sale 
of energy.” (sector association) 

After a take-over, budgets are 
often tightened and strict ROI, 
and pay-back time criteria are 
dictated by the investors or 
parent company that the IHP 
does not satisfy (F6) 
 
It is not uncommon that only 
investments with a pay-back time 
below two years are funded, 
even though energy efficiency 
projects with a pay-back time of 
less than five year are obligatory 
by Dutch law (F6). 

• “[Dutch subsidiary] really wants to and it is obligated 
by law (payback time below five years). However, the 
parent company tightens the reins so there is no room 
for investments with a payback time over ~1 year.” 
(Dutch subsidiary of large international conglomerate, 
former division of Dutch company) 

In Dutch-owned industrial 
companies as well, budgets, ROI 
and pay-back time criteria 
become increasingly strict (F6) 

• “In general, there is a lot of pressure on investment 
decisions – the accepted payback time is getting 
shorter and shorter.” (Dutch company) 

F7 Dutch subsidiaries to lobby at the 
international headquarters 
stretching up payback time 
criteria for energy efficiency 
measures. 

• “Discussions about stretching up payback time criteria 
are interesting but also tough conversations.” (Dutch 
subsidiary of international conglomerate, former 
division of Dutch company) 

1 



Appendix IV: Flowchart of how characteristics of the global regime pressure TIS developments, resulting in 1 
concrete barriers 2 
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Extended Abstract 

All industrial sectors are currently facing the immense challenges of sustainability 
transitions. Recently, carbon capture and utilisation (CCU) technologies have entered 
the agendas of many international authorities as part of their endeavours to fight 
climate change. They aim to promote sustainable ways to capture carbon dioxide 
(CO2) from industrial sources or the ambient air and utilise this CO2 as carbon source 
in the production of chemicals, materials or synthetic fuels. Hence, CCU concepts 
involve organisations from various sectors. While the potential environmental 
outcomes of CCU concepts have been scientifically investigated quite extensively to 
inform decision makers in policy, industry and science, only limited empirical 
evidence exists on the economic outcomes of such concepts for research and 
development conducting firms and their value chains.  

Hence, this empirical study aims to examine set-theoretic relationships between 
causally relevant conditions that hinder or support a positive economic outcome of 
CCU innovations for organizations from different sectors. By conducting fuzzy set 
qualitative comparative analysis (fsQCA) with data collected in a series of interviews 
with innovation managers we learn under which conditions organisations could 
benefit or not from such innovations.  

The empirical sample consist of 25 expert interviews with innovation managers (e.g. 
from departments such as research and development (R&D), business development, 
marketing, public affairs) from 18 different companies of various sectors in Europe. 
The cases were selected based on a detailed screening of company representatives 
on the agendas or participant lists of scientific or business conference on CCU (see 
appendix). All experts were personally invited to the expert interview and have signed 
a consent and data protection form. They were granted anonymity and asked to 
share their personal context-specific knowledge instead of providing official company 
statements. Since only few experts rejected the invitation, the sample is not complete 
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but considered to be representative of the current expertise on CCU within the 
selected firms. The sample includes mostly experts from large multinational 
enterprises (MNEs) and few from selected small and medium enterprises (SMEs). All 
18 companies have been assigned one or several sector codes according to the 
International Standard Industrial Classification of All Economic Activities (ISIC) 
published by UN DESA (2008). The in-depth semi-structured interviews were 
conducted in person or by phone in German or English between June 2016 and 
March 2017, recorded and consequently transcribed. Since in the investigated 
industries technological development cycles are usually long-term endeavours and 
R&D projects typically run for three or more years the collected information is still 
considered as relevant and up to date for the purpose of this study. The interviews 
followed a guideline (see appendix) which was developed according to 
recommendations by  Bogner, Littig, and Menz (2009).  

Qualitative Comparative Analysis (QCA) was first defined by Ragin (1987). By 
introducing the family of methods, Ragin has enabled causal investigations into social 
science phenomena based on qualitative or quantitative information. The method is 
particular useful for the analysis of mid-sized N samples and hence fills a gap 
between small N in depth case studies and large N statistical analyses. While several 
variants of QCA exist, this study uses fuzzy sets in assigning membership scores to 
cases (Wagemann, Buche, & Siewert, 2016) in an “interplay between theory and 
data” (Ragin, 2000). First, we derive hindering and supporting conditions for the 
innovating system from the results of the literature review in Naims (2019). Then we 
calibrate the collected data in fuzzy sets. The data is analysed with open access 
fsQCA software. The findings will provide advice to decision makers in policy, 
industry and science that are currently considering investments in CCU concepts as 
part of their sustainability transition strategies. 
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A B S T R A C T

Decarbonising heating supply is an important part of the global energy transition, and a vital step towards
mitigating climate change. We analyse the transformative potential of German and UK heating sector dec-
arbonisation policies. We deploy Transformative Environmental Policy [TEP], originally developed to guide
policy development, as an analytical framework to discuss how and to what extent both countries’ heating sector
policy strategies promote the necessary radical reconfiguration of the socio-technical system of heating supply.
TEP suggests a systemic approach for such reconfigurations, addressing technologies, social practices, institu-
tions and infrastructures as well as combining experimental support of innovation with governance approaches
for the phase-out of unsustainable technologies and practices. Our comparative analysis of German and UK
decarbonisation strategies concludes that such elements can be identified in both strategies, although to different
degrees. The analysis points to considerable deficiencies, such as a lack of phase-out policies, insufficient low-
carbon building standards and a neglect of non-technical system elements.

1. Introduction

Decarbonising energy systems is a vital step towards mitigating
climate change. Such decarbonisation cannot be achieved merely
through efficiency improvements of existing technologies, but requires
a systemic and comprehensive transformation of the way the societal
need for energy is met. Although the language and discourses on sus-
tainability transitions and societal transformations have begun to
permeate into policy documents, it is often unclear whether the un-
derlying strategies are substantially transformative, or whether they
aim at mere increases in efficiency of prevailing technologies without
deeper alterations of the system configuration.

Considerable conceptual progress has been made in the study of the
governance of energy transitions. In particular, scholars have explored
the role of policy mixes [1–3] and policy strategies [4] for fostering

energy transition processes. While these contributions highlight pos-
sible instruments and entry points for transitions, the literature still
lacks approaches for assessing the transformative ambition of govern-
ment policy. To fill this gap, this article applies the concept of Trans-
formative Environmental Policy [TEP]. While TEP was originally de-
veloped as a prescriptive tool to guide environmental policy
development geared towards systemic change [5,6], in this paper, we
translate it into an analytical framework for assessing and comparing
existing policy approaches. Specifically, we aim to assess whether ex-
isting policy approaches promote incremental, efficiency-oriented
system optimisation or whether they support a more profound and
disruptive reconfiguration of the socio-technical system [STS].

The framework is applied for conducting a comparative analysis of
policy strategies in the heating sector in the UK and Germany. In the
past, the bulk of analyses of energy transition governance has focused
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on electricity, with Germany and the UK being two of the most pro-
minently researched cases [3,7–11]. However, heating accounts for
56% of final energy consumption in Germany and just below 50% in the
UK; in fact, it represents the largest end-use of energy globally [12–14].
Both Germany and the UK aim at ”achieving a nearly climate-neutral
building stock by 2050” ([15]: p.27; [16]).1 Yet, in both countries, the
heating of buildings is still dominated by fossil fuel-based systems at the
level of individual houses, while the growth of renewable energy for
heating is low or even stagnating [17,18]. Measures taken so far have
fallen short of making substantial progress in reducing CO2 emissions
and current developments in the heating sector are incompatible with
reduction trajectories required to reach national climate targets [14].
Indeed, progress has mainly been made in increasing the overall effi-
ciency of the building stock, leaving open the question how a full
decarbonisation might be achieved.

Against this background, this paper explores whether the policy
strategies in the UK and Germany have the potential to stimulate a more
fundamental transformation of the heating sector. In Section 2, we
present TEP as an analytical framework and situate it in the broader
literature on the governance of sustainability transitions. Section 3 lays
out our research design and the scope of the study. In Section 4, we
compare the German and UK policy strategies for decarbonising the
heating sector through the lens of TEP. In Section 5, we discuss key
findings and policy implications. Finally, Section 6 presents our main
conclusions.

2. Governance for socio-technical transitions and Transformative
Environmental Policy

Despite significant conceptual advances in the literature on sus-
tainability transitions over the past decade, research translating these
insights into frameworks for governing ongoing sustainability transi-
tions remains relatively sparse [19]. In the following section, we discuss
current literature on the governance of energy transitions and socio-
technical transitions more broadly and present TEP as an analytical
framework for the study.

2.1. The role of public policies for promoting transformative change

Central to the study of sustainability transitions are structures and
processes within different STSs such as heating, electricity, mobility or
food. Socio-technical regimes as their highly institutionalised core [20]
make up dominant modes of fulfilling societal functions and are un-
derstood as “relatively stable configurations of institutions, techniques
and artefacts, as well as rules, practices and networks that determine
the ‘normal’ development and use of technologies” ([21]: p.1493). A
socio-technical transition, then, is a set of co-evolutionary and multi-
phase processes, in which structures and processes within the regime
level of an STS change fundamentally and a new, relatively stable
system configuration emerges [20,22].

A key question is how socio-technical transitions can be purpose-
fully steered by public policies. Transitions from a high-carbon energy

system to low- or even zero-carbon energy are at their core driven by
the growing awareness of the threat of anthropogenic climate change
and thus fundamentally political projects [23–25]. Policy interventions
are required both to actively steer the direction of change, and to ac-
celerate the process of transition; they are therefore subject to influence
from elites, and frequently contested by regime actors [26,27]. Such
processes of deliberate, politically supported change towards more
sustainable socio-technical systems have also been referred to as sus-
tainability transformations [19,25,28–30]. In this contribution, we focus
on this intentionality of change and use the term transformative policy
as governance attempts for fostering socio-technical change.

TEP represents a guideline for developing policies aimed at sup-
porting such transformative change. Such policies can be e.g. reg-
ulatory, market-based, information-based or aim at institution- or
capacity-building (see Annexes 2 and 4). Policy instruments are em-
bedded in existing policy mixes that develop over time through pro-
cesses of layering and patching, rather than by grand design, and their
effectiveness is dependent on how they are embedded in a broader
policy mix [1,2,31–34]. Hence, the governance of socio-technical
transitions needs to be analysed at this higher level of abstraction. In
the setting of European multilevel governance, the policy mix is
composed of interventions ranging from the European to municipal
levels.

Scholars have pointed out that, ideally, an effective policy mix for
socio-technical transitions is comprehensive, credible and consistent
[1,9,33]. However, as public policies and political institutions are an
integral part of STSs, they tend to be a factor of stability for dominant
regimes as well, and frequently foster incremental rather than trans-
formative change. Governmental agency is fragmented and includes
both regime actors aiming for a stabilisation of socio-technical regimes
and innovators that pursue a transformative vision [35–37]. Particu-
larly in early phases of transition processes, policy mixes are likely to be
dominated by policies favouring the existing socio-technical regime,
promoting gradual efficiency improvements rather than transformative
change [38]. Such policies can even inhibit disruptive innovations,
which are often championed by social movements or other non-state
actors [39].

Moreover, environmental innovations are not transformative per se:
the social and institutional innovations that transformative governance
supports aim at “system innovation”, as opposed to a focus on efficiency
increases, i.e. a mere optimisation of established ways of fulfilling so-
cietal functions ([40]: p.439; [36,41]). Therefore, TEP seeks to enable
bottom-up innovation to bring about desired change, without replacing
conventional policy strategies that aim for long term goals in integrated
policy making. In this context, Quitzow [4] points out that the wilful
introduction of inconsistencies into an existing policy mix may be im-
portant for inducing change and creating spaces for new technologies or
other types of solutions to develop. In a situation which does not pro-
vide the landscape for coherent and disruptive policy change across

1 All quotes from German policy documents (see list in Annex 3) as well as
from German-language publications on TEP have been translated by the au-
thors.
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governmental activities, an orientation towards enabling and nurturing
of societal change, for instance through experimental modes of policy
making [42], may open up room for manoeuvre for policy en-
trepreneurs aiming for transformative change.

Furthermore, a policy mix is subject to a co-evolutionary process of
change, involving feedback effects that may reinforce or weaken the
policy mix [3]. As a result, policy change may include phases of in-
cremental adaptation as well as spurts of more radical change, as sug-
gested by punctuated equilibrium theories of policy change [43,44].
The ability of governments to introduce policies for the promotion of
transformative change is a function of this co-evolutionary process: it
varies between different stages of socio-technical transitions and related
windows of opportunity. This phase-model of socio-technical transi-
tions underpins TEP: The initial phase of a transition, often following a
long pre-development phase, is characterised by a high density of in-
novations challenging current regimes, which interact with pre-existing
or newly emerging systemic pressures affecting the latter [45–47]. If
processes of innovation are guided by shared visions that mobilise re-
sources and coordinate actors, they can accelerate change and facilitate
the scaling-up of certain innovations [21,47,48]. In later phases, the
organised phase-out of prevailing technologies and practices is neces-
sary for the stabilisation of a new regime [9,22,26,49]. While these
potentially sudden and far-reaching dynamics cannot be politically
controlled, typical patterns and dynamics of transition processes can be
described and put to use for projects of transformative governance
[46,50]. Moreover, the promotion of governance capacities can help
prepare the policy sub-system for the exploitation of political or tech-
nical windows of opportunities when they arise [4].

Building on Ossenbrink et al.’s [51] top-down delimitation of a
policy mix as a policy field and spheres of governance within the scope
of a governmental actor, we understand governmental attempts to in-
fluence this policy mix as a policy strategy [4]. The proposed policy
strategy concept not only describes a set of policy instruments and their
underlying objectives, it is also characterised by the by the processes of
policy development, implementation and adaptation as well as the gov-
ernance capacities for system transformation [4,52,53]. Governance
capacities encompass both administrative faculties for policy making
within government, the knowledge and analytical capacities of gov-
ernmental and non-governmental actors within the socio-technical
system as well as political capacities and networks to advocate for
change [53]. In the following assessment of heating sector policy in the
UK and Germany, we follow this comprehensive definition of a policy
strategy and choose a broad level of analysis. While this precludes more
fine-grained assessments of individual policy instruments, we argue
that an analysis of the policy strategy yields an understanding of the
transformative potentials that are being employed.

2.2. Policy assessment based on Transformative Environmental Policy

Building on the analytical perspective outlined above, we propose
an analytical framework for assessing transition governance derived
from TEP. The latter was originally formulated as a guide for policy
makers for the identification of entry-points to promote system trans-
formation, developed through a transdisciplinary research process
[5,6]. As such, TEP does not provide a detailed framework for the de-
velopment of a comprehensive or integrated policy mix for system
transformation. Instead, it contains suggestions of various strategic
entry-points for government action for supporting and enabling trans-
formative change in the face of policy inertia and resistance from the
incumbent regime to radical system change. Correspondingly, the
analytical framework on the basis of TEP which we propose builds on
the assumption that the policy mix is by its very nature characterised by
inconsistencies and redundancies.

TEP provides a structure for assessing to what extent a policy
strategy within a selected STS includes elements aimed at supporting
and enabling an environment for transformative change. This does not
mean that TEP can or should replace existing sector-specific environ-
mental policy and regulation. On the contrary: departing from the in-
sight that existing environmental and climate policies often focus on
incremental improvements within a prevailing socio-technical system
[34], TEP focuses instead on introducing elements for promoting more
disruptive innovation and broader system transformation. Assessing the
presence or absence of such elements therefore yields an understanding
of a policy strategy's transformative ambition. Our analysis focuses on
the level of ambition of policy strategies. We do not conduct a detailed
review of the mechanisms of change or the resulting level of technology
deployment.

2.3. The elements of Transformative Environmental Policy

TEP outlines eight entry-points for enabling system transformation.
Based on Wolff et al. [6], we have translated each approach into a set of
governance activities, which serve as the basis for assessing the trans-
formative potential of the policy mixes in the UK and Germany (see also
chapter 0). Following the dimensions of a policy strategy as outlined in
Section 2.1, they are grouped into three categories: knowledge and
governance capacities (approaches 1–4), vision and strategy develop-
ment (approaches 5 and 6) and a policy mix for innovation and ex-
novation (approaches 7 and 8). The approaches are summarised in
Fig. 1.

In the following, we briefly present the core rationale of each of
these elements. In addition, Table 1 provides an overview of the related
governance activities and their objectives. A more comprehensive de-
scription of each approach can be found in Annex 2.
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2.3.1. Knowledge and governance capacities
Systemically analyse transformation domains: Approach 1 aims at

supporting governance capacities for system transformation with the
development of an integral, systemic, transdisciplinary knowledge base
on the respective transformation domain. Echoing work on sustain-
ability-oriented innovation policy performed at the OECD [54],
knowledge and awareness of sustainability challenges and opportu-
nities within STSs should be built through integrated assessments and
monitoring of system developments. Knowledge on actor networks and
power relations in the respective systems should be gathered [27,55].

Shape interfaces within and between socio-technical systems:
Approach 2 introduces a special focus on interfaces between systems
and system elements with the aim of identifying leverage points [56]
for policy intervention. While the possibilities for influencing policy
fields adjacent to environmental policy may be limited for environ-
mental policy actors, developing a sound understanding of such inter-
faces supports the search for solutions and supports changes when
windows of opportunity arise.

Identify, evaluate and address societal trends: Approach 3 builds
on the insight that since environmental policy has very limited poten-
tial to bring about changes in attitudes and behaviour by itself, its ef-
fects can be enhanced by adopting trends and shifts that occur irre-
spective of policy intervention [57]. Identifying environmentally
beneficial trends – as well as detrimental ones – can thus be a step
towards scaling up and diffusing social practices as part of sustain-
ability transformations.

Connect with new actors and actors with new roles: Approach 4
addresses the need to connect with actors both inside and outside ex-
isting coalitions for environmental policy [3]. In order to challenge
incumbents favouring the status quo, it suggests that niche actors and
change agents within administrations, the educational sector or other
adjacent STSs be enrolled into projects of transformative policy-

making.

2.3.2. Vision and strategy development
Support the development of societal visions and objectives:

Approach 5 aims at moderating and promoting visions of alternative
configurations of STSs [21]. Such visions hold the potential to legit-
imise niche innovations, phase-out policy and transformative govern-
ance more generally and are thus key to transformational change [58].

Shape policies and processes in a time-sensitive manner: Approach
6 concerns the importance of time-sensitive policy making as a prin-
ciple underlying the formulation and implementation of policies. This
way, TEP encourages making active use of the temporal dynamics and
pathways of sustainability transitions [11] through the use and creation
of windows of opportunities as well as a pool of policy interventions to
be implemented when suitable.

2.3.3. Transformative policy mixes: innovation and exnovation
Promote social and institutional innovation and experiments:

Approach 7 concerns innovation governance and promotes a trial-and-
error based approach that concerns not only technological, but also
social, institutional and regulatory innovation. Since disruptive policy
changes are unlikely in settings of incrementalistic policy-making [43],
experimental governance such as regulatory innovation zones can be-
come a fruitful tool besides regulatory and information-based policy
instruments. Potentials for scaling up successful should be addressed
early on [59].

Phase out unsustainable structures: Approach 8 concerns the need
to phase-out unsustainable system elements alongside attempts for
niche building and upscaling in time-sensitive and often long-term
processes [9,49]. It builds on the insight that old technologies have a
tendency to linger around for a long time, and actors associated with
them mobilise substantive resources to fight change [26,60].

Fig. 1. Approaches of Transformative Environmental Policy (authors' work, based on [5]).
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3. Research design and method

On the conceptual basis outlined in chapter 0, we assess to what
extent the German and UK heating sector policy strategies reflect the
eight approaches of TEP. To do so, we analyse the approaches and
courses of action described in policy strategy documents of both
countries. In the following section, we outline the scope of our analysis
and introduce the methods and materials used to answer this question.

3.1. Case selection and scope of the analysis

We apply TEP for an analysis of heating sector policy strategies in
Germany and the UK. As they are the two largest economies in Europe
and have broadly similar heating requirements [71], Germany and the
UK lend themselves to comparison for heating sector governance. They
are also subject to the common framework of the European Energy
Efficiency Directive, which places great emphasis on building heating.
However, policy on regional and municipal governance levels can be an
important intervening factor: in Germany, some state-level laws for
instance exceed targets for renewable energy deployment in heating,
and municipalities are granted considerable competences through e.g.
heat supply plans [72]. In the UK, the devolved administrations have
substantial discretion for e.g. building carbon emissions standards [73].
For reasons of comparability however, we focus our analysis on heating
sector policy on the national level.

3.2. Research methods and data sources

The argument brought forward here is based on a qualitative con-
tent analysis, following Mayring [74], of central policy strategy docu-
ments for the heating sectors in both countries, with a time frame from
2009 through 2018, i.e. since the convergence of heating sector dec-
arbonisation targets. These documents lay out the competent institu-
tions’ approach to sectoral transformative governance and describe the
governance activities and policy instruments that each government
aims to deploy with a view to heating sector decarbonisation. Policy
strategy papers do not aim at immediate implementation; instead, they
summarise planned and existing policy instruments and contain stra-
tegic reasoning, decisions and framings which allow an analysis of
governments’ approaches to governing the pertinent sectors, which
underpin and connect a large number of individual policy decisions
[4,74]. We are primarily interested in comparing national governments’
strategies, but acknowledge fragmented agency within governments by
discussing any stark differences between ministries within one country
below. Due to different sector delineations in German and UK policy
strategy documents, we limit the analysis of heating to the building
sector, excluding industrial process heat.

The materials for this study were collected in a three-step process:
first, websites of government and competent ministries in both coun-
tries were consulted and the central policy strategy documents for the
heating sector retrieved. This collection was supplemented through an
extensive literature review, based on systematic overviews of energy
transition and/or heating sector policies [75,76]. Finally, another three
documents that were referenced in other strategy papers were added to
the collection in a snowballing procedure. This process resulted in a
corpus of 17 documents, which were coded in the analytical framework
put forward in chapter 2.3 in a content-oriented structuration using
MAXQDA [74]. Codes were established deductively for governance
activities relating to the eight governance approaches of TEP based on
Wolff et al. [6], who operationalise the eight approaches for the prac-
tice of policy making (see Annex 5). Reliability was assured through
regular feedback loops and comparisons between coded sections to
ensure uniform application [74]. Importantly, only sections with an
explicit reference to the heating sector were coded, excluding general
measures in energy policy or electricity without reference to sectoral
coupling.

After extracting relevant sections of the documents through the
coding process, this method allowed us to condense and compare the
two government's approaches systematically. A full list of the materials
used in this study can be found in Annex 3.

4. Empirical results

In the following section, we present the findings of our empirical
analysis based on the eight approaches of TEP of the German and UK
policy strategies for decarbonising the heating sector. We begin with a
brief introduction to the central challenges of decarbonising the heating
sector and provide a general overview of sector-level policy objectives
and key actors in the two countries. Following this, we present the
empirical analysis of the respective heating sector policy strategies in
both countries.

4.1. Decarbonising the socio-technical system of building heating supply

"Heat markets are complex and fragmented, and generally less well
understood than electricity markets. This complexity is a challenge for
effective policy-making" ([14]: p.15; [77]). In both the UK and Ger-
many heating systems are dominated by the socio-technical regime of
building-level (central) heating through fossil fuel combustion: "[…] we
commonly think about heat as something that is generated on-site in
individual buildings, with customers burning fuel, predominantly gas,
in a boiler" ([16]: p.69; [78]). With reference to the dominant regime of
high-carbon building level heat, other stable configurations include
district heating, which is however still largely high-carbon and supplies
a mere 9% of buildings in Germany and 2% in the UK [72,75,79]. Socio-
technical niches for renewable and low-carbon heating supply revolve
around technologies such as heat pumps, solar thermal or biomass
boilers, although heating networks are treated as a central dec-
arbonisation option by policy, as well [15,16,76]. Currently, low-
carbon technologies supply around 13,5% in Germany (2017) and 5,6%
in the UK (2015) of heating energy, largely through biomass [17,80].

With the introduction of near-zero carbon emission targets, policy
instruments aiming at a mere improvement of building energy effi-
ciency become insufficient (see Chapter 2.1), especially if they address
primarily new buildings [81]. Therefore building refurbishments play a
crucial role in reducing the energy demand of the building stock and are
often a prerequisite for covering the heating demand of older buildings
with renewable energy [77,82]. It is through the upscaling of low-
carbon heating that the decarbonisation of heating is to be achieved,
supported by a reduction of energy demand through energy efficiency
measures.

4.2. Overview of German and UK heating sector decarbonisation policy

The two countries share very similar policy objectives [2] for the
heating sector: both Germany and the UK aim at a near-complete dec-
arbonisation by 2050. While Germany has an 80% emissions reduction
target for the heating sector, the UK aims at an 80% reduction overall,
without a specific figure for the heating sector [15,16].2 Notably, the
gap between an 80% reduction and near-zero emissions is never ad-
dressed. This is accompanied by social and economic objectives, mainly
affordability and the maintenance of economic competitiveness.
Equally, both countries put forward process and learning objectives,
most notably the inclusion of (selectively consulted) stakeholders and a
large number of model projects or pilot studies. In both Germany and
the UK, regulatory policy addresses new buildings primarily, with few
stringent requirements for the building stock [81]. Overviews of both
countries’ policy strategies are annexed.

2 Both countries have adopted net-zero targets for 2050 after the period
covered in this article.
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In Germany, three federal ministries share a responsibility for the
heating sector: the Ministry for Economic Affairs and Energy [BMWi],
the Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety [BMUB] and the Ministry of the Interior, Building and
Community [BMI].3 In the UK, several publications originate from Her
Majesty's Government collectively [HM Government], while the others
are published by the Department for Energy and Climate Change
[DECC] and the Department for Business, Energy and Industrial
Strategy [BEIS].4 In Germany, there are significant differences between
the approaches favoured by two key ministries. BMUB aims at dec-
arbonisation driven by regulatory policy: “The stepwise development of
energetic standards for new buildings and existing buildings with far-
reaching refurbishments is central. Beyond this, funding has to be
concentrated on heating systems that use renewable energy” ([83]:
p. 8). This is a programmatic, not a descriptive statement: existing or
planned standards do not currently mandate carbon-neutrality [83],
implying that many buildings erected or refurbished today will require
energetic refurbishment before 2050. Given the current speed of
building refurbishments, this seems highly unrealistic [81]. BMWI, on
the other hand, emphasises a strategy of technology openness and
economic viability of all investments, in which “investments in energy
efficiency by households and industry give impulses for growth and
employment” ([84]: p.12). In whole-of-government and coalition
documents, it is the goal triangle of industrial competitiveness, af-
fordability and environmental sustainability of housing that underpins
the German government's approach [83,85].

Actor perspectives in the United Kingdom do not differ as markedly
as they do in Germany. DECC was replaced by the BEIS only in 2016,
which is why the sample contains only one document from the latter.
Here, problem framing has shifted slightly towards economic co-bene-
fits and competitiveness. British strategy documents also deploy a dif-
ferent communicative style than their German equivalents: their prose
is less technology-oriented, but strongly evidence-driven, employing
footnotes, extensive quantitative modelling and acknowledging evi-
dence from external research to a larger degree.

4.3. Analysis of heating sector strategies in the UK and Germany

Table 2 contains an overview of detailed results for each element of
the TEP framework for both Germany and the UK – for an overview of
policy instruments, see Annex 4. The overview shows that both coun-
tries’ policy strategies contain elements of all eight TEP approaches.
However, this does not mean that all boxes are ticked: ambition levels
differ greatly between TEP approaches and countries. In the following
section, we assess both policy strategies in more detail.

4.3.1. Key results: the UK policy strategy
Although a specific quantified CO2 reduction target is missing, the

change envisioned in the UK strategy is substantive and explicitly
comprises energy carriers, infrastructures, social expectations and the
legal framework. Starting out from “some of the least thermally effi-
cient housing in Europe” ([16]: p.69) almost entirely heated by natural
gas combusted on site, building heat is to be pushed to near-complete
decarbonisation by mid-century, although most instruments need to be
in place well before in order to avoid additional cycles of building re-
furbishments. The UK government's strategy also rests on a thorough
analysis of the temporalities of socio-technical transitions, dividing up
the time to 2050 into phases of niche stabilisation and value-chain
building, mass deployment and decarbonisation of high-hanging fruit

such as off-gas-grid buildings.
Without actually resorting to the language of transition studies, the

theory of change behind the UK instrument mix adds up to niche-
building through financial incentives, public sector-driven initial de-
mand and information measures to support the trend towards low-
carbon buildings, coupled with regime destabilisation through tigh-
tening standards. However, two keystone policies within this approach,
an ambitious refurbishment package for the entire building stock as
well as zero-carbon standards for new buildings were scrapped before
coming into effect, while measures to phase-out high-carbon technol-
ogies appear merely as ideas and intentions. Together, this seriously
hampers the policy strategy's transformative potential and undermines
its own theory of change. These policy shifts were strongly criticised by
the government's own climate governance review body: the
Commission on Climate Change regards the multiple cancellations of
heating decarbonisation policy instruments as detrimental to the
country's policy agenda [18].

Without the proposed measures targeting both new and existing
buildings, the UK government's approach rests largely on individual
action. The intentions behind this approach seem to be chiefly of an
economic nature: “We need to do this for several reasons. First, we need
to protect our businesses and households from high energy costs.
Second, if we can develop low cost, low carbon technologies in the UK,
we can secure the most industrial and economic advantage from the
global transition to a low carbon economy […]” ([13]: p.10). This re-
sonates with analyses of the style and institutional arrangement in UK
energy policy, which deeply rooted in the country's liberal market
economy: for instance, Geels [26] has described how techno-economic
reasoning, cost-benefit analysis and a focus on incumbent actors5

dominate UK energy policy-making, in part to the detriment of trans-
formative ambition. Although the UK approach of institution-building
geared towards achieving verifiable targets through carbon budgets had
been praised before, it did not prevent policy change due to shifting
political priorities [10,26].

4.3.2. Key results: the German policy strategy
In Germany, the heating transition is mostly treated as on optimi-

sation problem: despite the clear sectoral target of a near-complete
decarbonisation by 2050 – translated into an 80% emissions reduction –
a strategy of mostly minor tweaks and gradual improvements under
tight economic constraints emerges from a synoptic view of the perti-
nent strategy documents. According to BMWi, "information and advice
are core elements of energy efficiency policy in Germany […]", and are
"supplemented with targeted financial incentives" ([84]: p.15). Other
important measures in the German policy mix are price-based instru-
ments, research funding, and regulatory law. However, while an ob-
ligation to use a limited amount of renewable heating exists for new
buildings, there are currently no plans for a further tightening of
building energy efficiency standards towards zero-carbon levels for ei-
ther existing or new buildings, and the pertinent policy documents do
not convey a sense of urgency with a view to the 2050 timeframe.

The policy instruments deployed form part of a market-oriented
approach [79], which builds on a theory of change relying on in-
dividual action as the key driving force. In this approach, new low-
carbon technologies – and to a minor extent also social practices – are
financially and organisationally supported through e.g. energy advice,
while regulatory measures or even ambitions of phasing out high-
carbon heating solutions are almost entirely missing. This also re-
sonates with the strongly economic framing of German heating sector
governance. The government states that “in the future, Germany shall

3 In 2018, competence for the building sector went from the ministry for the
environment to the ministry of the interior. However, the latter has not pub-
lished relevant strategy documents during the period covered here.
4 Under the 2016 Conservative Government, DECC was dismantled and the

competence for energy moved to BEIS.

5 Lowes et al. [86] pointed out that all companies active in the UK heat
market could currently qualify as incumbents. By a focus on incumbents, we
mean that the UK government does not target support explicitly at actors that
break with carbon-intensive practices or aim at systemic change.
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become one of the most energy efficient and environmentally friendly
economies in the world, with competitive energy prices and high levels
of wealth” ([15]: p.3). The intention behind heating sector governance
thus seems to be largely to maintain the existing techno-economic
model under the constraints of climate change mitigation targets. While
energy policy has been very salient in Germany due to decades of anti-
nuclear protests attention and subsequent phase-out, advocacy for the
energy transition has largely neglected the heating sector in a tech-
nology policy setting influenced strongly by the precautionary principle
[10].

Yet, within the German policy strategy, a more transformative vi-
sion for a fundamentally different heating sector speaks from the
strategy documents put forward by BMUB, where TEP shines through as
a guiding principle [87]. This vision is not only based on inter-
connected, renewably-heated and highly efficient buildings, but also
aims at resource efficiency and liveability [83]; even general concerns
about the compatibility of economic growth and sustainability are
voiced [87]. It is, however, not wholly backed up by policy instruments.
In addition, this vision runs counter the government's guiding principle
for energy sector policy, summarised as “efficiency first”, exemplifying
the strong position of individual ministries, which are generally held by
different political parties in Germany's coalition governments ([83]:
p.34; [88]). It also supports previous assessments of considerable in-
coherence in German building policy between different policy levels
[37] While this inconsistency holds the potential for policy incoherence
detrimental to a transformative agenda, it could equally be beneficial
for the development of protected socio-technical niches [4].

5. Discussion of key findings and implications for policy

The German policy strategy seems to oscillate between efficiency
increases within the existing building heating regime and a system in-
novation approach. On the one hand, the policy strategy is commu-
nicated as experimental, error-friendly and inclusive, drawing on co-
operation with a broad range of societal actors, including a partially
transition-oriented energy research agenda. On the other hand, it de-
monstrates a near-complete lack of phase-out policies for high-carbon
heating solutions, a strong technological bias and neglect of the tem-
porality and phases of energy transitions in more than an analytical
sense (see Table 4). Moreover, it becomes clear that a transformative
ambition for the heating sector is not necessarily shared by all gov-
ernment actors, but rather negotiated and subject to compromise be-
tween different agencies. Here, questions of power over outcomes of
policy processes and the pathways of influence by regime and other
elite actors become central [27, 55]. However, these could not be an-
swered with the document-based approach chosen here [cf. 80].

In the UK, on the other hand, no rival approaches can be extracted
from the documents, as competences for the energy and heating tran-
sition are concentrated in one ministry at a time. Moreover, the UK
strategy rests on an analytical system innovation approach and a clear
conceptualisation of the temporal dimension of the transition process.
Here, however, the diachronous inconsistencies from the “chopping and
changing of policy” present a potentially large detriment to the policy
strategy's transformative potential, as keystone policies on which the
theory of change relied were cancelled without replacement ([18]:
p.13). Moreover, the UK policy approach reveals important short-
comings relating to the limited scope of the actors involved in sectoral
governance, its bias towards technological fixes, the lack of strong and
binding phase-out policies, cancelling of niche-formation measures and
a neglect of potential synergies for the transition agenda from building
on large-scale societal trends.

Overall, the analysis of the two policy strategies clearly reveals that
neither government currently comes close to employing all transfor-
mative potentials that TEP suggests. In addition to a potentially harmful
focus on incumbent industry actors (especially in the UK, though see
footnote 8), neither country has instruments in place to systematically

create and exploit windows of opportunity for investments in low-
carbon heating infrastructure. Moreover, instruments for phasing out
fossil-fuel heating are lacking almost entirely, much like zero-carbon
building standards – even though such strategy elements are necessary
to reorient actors away from established fossil-fuel technology. These
findings cast doubt on whether heating sector decarbonisation targets
will be reached through the current strategies.

These insights point towards options for strengthening the trans-
formative ambition of both countries’ policy strategies, situated where
transformative potentials of their policy strategies are underutilised.
The German policy strategy could achieve considerable synergy effects
and legitimacy through explicit considerations of energy poverty and
links between health and heating as a key linkage between adjacent
socio-technical systems and therefore a potential leverage point.
Centrally, however, a credible commitment to phasing-out high-carbon
heating should be introduced, possibly coupled with building stock
refurbishment targets, and embedded into a sequence of planned policy
interventions. This way, the envisioned emissions trajectory from
heating would be rendered more plausible and the current high-carbon
heating regime could be destabilised. A clear focus on instrument de-
ployment according to transition phases could be taken over from the
UK. In the UK, social innovations such as systematic deployment of
energy advice should be taken up in the strategy (it currently exists in
only Scotland), possibly drawing on German experiences; in a similar
vein, professional training should be geared towards decarbonisation,
as one element of a reorientation of the strategy towards cooperation
with and support of niche actors. Also in the UK, phase-out commit-
ments for oil and gas heating need to be strengthened in order to
achieve heating sector decarbonisation; one step in this direction could
be reinstating building stock refurbishment targets. Such measures
could contribute to the strengthening and upscaling of existing niches.

6. Conclusions

In conclusion, TEP proved to be insightful as the basis for an ana-
lytical framework to governance for socio-technical transitions, re-
vealing relevant strengths and weaknesses of the two countries’ policy
mixes. Moreover, unlike previous frameworks, TEP reflects that trans-
formative governance is in no way an "easy managerial task", but
consists of "'tough' political struggles about the relative importance of
different policy goals" ([31]: p.404).

Our analysis of sectoral policy strategies based on TEP has revealed
the extent to which the eight governance approaches are put into
practice in an individual sector. However, as TEP is applicable both to
sectoral transformation governance and broader, overarching policy
approaches integrating all environment-related activities of a given
government, overarching strategy elements spanning across the
boundaries of one STS may not have fully come to bear. Yet, our strictly
sectoral perspective allowed us to assess to what extent the sectoral
policy strategies are in compliance with the tenets of TEP, and has shed
light on omissions that undermine the policy strategies’ transformative
potential.

The findings reveal a need for more detailed empirical enquiries and
further conceptual development of TEP. First, the analysis of transition
governance put forward here can serve as the basis for assessments of
empirical dynamics in the STS of heating supply. Renewable energy
deployment and decarbonisation successes over time should be linked
to the policy strategies and associated policy instruments discussed here
– and to changing institutions [38], resistance from incumbent regime
actors [1,26] as well as influence from (niche) actors [80]. Second,
conceptual work is needed to combine TEP with transition governance
approaches that are suitable for systematic analyses of techno-economic
policy instruments and their effects on technology deployment. Such a
unified framework could then be used for comprehensive analyses of
sectoral transformative governance, assessing how institutions and
markets can be designed in order to promote socio-technical transitions.
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It would, however, run the risk of excessive complexity in describing a
“seamless web” of socio-technical change ([60]: p.181). Since we have
demonstrated the value of TEP as it has come out of transdisciplinary
research, such a reworking of the concept could be serve to identify
further approaches of transition governance.

The decarbonisation of energy systems is an epochal development.
In all likelihood, reducing carbon emissions from heating buildings will
not go about as the most prominent development within this shift.
While both Germany and the UK have a broad strategy in place to
support this transition, we have shown through a TEP-based analysis
that they need to do far more for effective climate change mitigation in
the heating sector.
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Annex

Overview of the German and UK policy strategies

See Tables 3 and 4.

Operationalisation of Governance approaches according to TEP
See Table 5.

Table 3
Policy strategy outline Germany.

Outline of the German policy strategy

Decarbonisation Goal „Our central aim is to reduce the heating demand of our building stock, with the target of achieving a nearly climate-neutral building stock by
2050. Climate neutral means that buildings use only very little energy and that the remaining need is covered using renewable energy“
([15]:p. 27).

Quantified target Reducing emissions from the building sector by at least 80% by 2050, and 14% renewable heat by 2020 [15,89]. The gap between an 80%
reduction and climate neutrality is not addressed.

Responsible Ministries • German Federal Ministry for Economic Affairs and Energy [BMWi]
• German Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety [BMUB]
• German Federal Ministry of the Interior, Building and Community [BMI] (since 2018)

Types of Policy Instruments • Financial incentives and support for the deployment of efficient heating systems (e.g. Market Incentive Programme)
• Information and behavioural measures (e.g. energy advice)
• Research and innovation support (e.g. Energy Research Programme)
• Regulatory policy (e.g. renewable energy obligation in new buildings in EEWärmeG)
• Economic and fiscal instruments (e.g. deficiency guarantees by state guarantor banks for contracting financing)

Table 4
Policy strategy outline UK.

Outline of the UK policy strategy

Decarbonisation Goal “[…] it is likely that meeting the 80% carbon reduction targets across all sectors will necessitate emissions from buildings falling to near zero by 2050”
([16]: p. 76).

Quantified target 80% emissions reduction target for 2050; 12% renewable heat by 2020 (indicative) [14,90]
Responsible Ministries • Her Majesty's Government [HM Government] (for collective publications)

• Department for Energy and Climate Change [DECC] (until 2016)
• Department for Business, Energy and Industrial Strategy [BEIS] (since 2016)
• Ministry for Housing, Communities and Local Government (responsible for building regulation)

Types of Policy Instruments • Financial incentives (e.g. Renewable Heat Incentive)
• Statutory product and performance standards (e.g. Minimum thermal energy efficiency standards for rented homes)
• Alternative approaches to influencing behaviour (e.g. energy saving advice)
• Economic and fiscal instruments (e.g. Heat Network Investments project)
• Research and innovation support (e.g. Energy Innovation Programme)
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Overview of strategy documents

See Table 6.

Overview of policy instruments

See Tables 7 and 8.

Table 6
Overview of central strategy documents relating to heating sector decarbonisation.

Nr. English Document title Agency Year Source

Germany
1 Energy Concept Federal Ministry of Economic Affairs and Energy, German Federal Ministry for the Environment, Nature

Conservation, Building and Nuclear Safety
2010 [15]

2 National Action Plan on Energy Efficiency Federal Ministry of Economic Affairs and Energy 2014 [84]
3 Climate Action Programme 2020 German Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety 2014 [91]
4 Energy Efficiency Strategy buildings Federal Ministry of Economic Affairs and Energy 2015 [89]
5 Whitepaper for the electricity market Federal Ministry of Economic Affairs and Energy 2015 [92]
6 Integrated Environtal Programme 2030 German Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety 2016 [87]
7 Climate Action Plan 2050 German Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety 2016 [83]
8 Support Strategy for Energy efficiency and

renewable heating
Federal Ministry of Economic Affairs and Energy 2017 [88]

9 Coalition agreement between CDU, CSU and SPD German Federal Government 2018 [85]
United Kingdom
1 The UK Low Carbon Transition Plan HM Government 2009 [93]
2 2050 Pathways Analysis HM Government 2010 [90]
3 The Carbon Plan HM Government 2011 [73]
4 The future of heating strategic framework Department for Energy and Climate Change 2012 [94]
5 Energy Efficiency Strategy Department for Energy and Climate Change 2012 [95]
6 UK Bioenergy Strategy Department for Transport; Department for Energy and Climate Change; Department for Environment,

Food and Rural Affairs
2012 [96]

7 The future of heating meeting the challenge Department for Energy and Climate Change 2013 [16]
8 Clean Growth Strategy Department for Business, Energy and Industrial Strategy 2017 [13]

Table 7
Overview of German heating decarbonisation policy instruments.

Nr. Year of implementation Measure Strategy Document EU ID number (European
Environment Agency [97])

1 2003 Funding for model projects for innovative heating technologies, neighbourhood
and building level concepts

[85,89] n.a.

2 2008 Energy advice for SMEs [84,91] 35
3 2009 Renewable Energy use obligation for new buildings (EEWärmeG) [89] n.a.
4 2009 Energy performance certificates for buildings [15] n.a.
5 2010 Creation of a Federal Special Fund: Energy and Climate fund [15] n.a.
6 2014 Support for cross-cutting technologies (electric motors, waste heat utilisation,

pumps)
[84,85,89] 37

7 2014 Energy Transition in Buildings Platform [84,89] n.a.
8 2014 Energy audit for non-SMEs [84] 42
9 2014 Energy advice for private households and energy refurbishment roadmaps [84,85,88,89] n.a.
10 2015 Deficiency guarantees by state guarantor banks for contracting financing [91] n.a.
11 2015 Pilot programme saving metering [84,91] n.a.
12 2015 Advice for municipality energy efficiency networks [84,91] n.a.
13 2015 Funding for combined heat and power [CHP] plants through the CHP Act [87] 52
14 2016 National efficiency label for heating installations [91] 14
15 2016 Grants for efficient heat pumps and solar heating installations through the Market

Incentive Programme for Renewable Energies (MAP)
[15,84,89] 12; 18

16 2016 Tightening of minimum energy requirements for new buildings through the Energy
Saving Ordinance (EnEV), savings of fuels, (based on European Energy Efficiency
Regulation)

[15] 16

17 2016 Support scheme for optimisation of heating systems by hydraulic balancing [89] 15
18 2016 Energy Efficiency Incentive Programme [88,89] 13; 19
19 2016 KfW programmes to financially support ambitious energy standards for new

buildings and renovations
[83,89] 11

20 2016 Initiative energy efficiency networks for industry and trades [84,91] 40
21 2017 Introduction of a competitive tendering model for energy efficiency measures [84,91] 41
22 2017 Subsidies for energy efficiency managers in industrial parks [15,91] 43
23 2018 research funding: 7. energy research programme [89] n.a.
24 2018 reform of energy refurbishment regulations in tenancy law [15] n.a.
25 2018 (not officially

implemented)
Energy refurbishment roadmap federal public buildings [85,89,91] n.a.

26 2020 (planned) Termination of subsidies for fossil fuel-based heating installations [88] 19
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Codebook

See Table 9.

Table 8
Overview of UK heating decarbonisation policy instruments.

Nr year of implementation Measure Strategy Document EU ID number (see European Environment
Agency [97])

1 2000 Warm Front [93] 10
2 2001 Decent Homes Programme [87] n.a.
3 2001 Climate Change Levy [16] 54; 55
4 2002 Carbon Emissions Reduction Target (CERT) [87] 11; 12
5 2002 Primary energy consumption reduction targets (based on European Energy

Efficiency Regulation)
[95] 1; 2; 3

6 2004 (expired 2015) Public Sector Energy Efficiency Loans Scheme 9; 58
7 2007 Energy Performance Certificates [73] 6
8 2009 Community Energy Saving Programme [87] 13
9 2010 Electricity feed-in tariffs [87] 36
10 2010 Carbon Reduction Commitment Energy Efficiency Scheme [16,95] 17
11 2011 Smart Meter full rollout [16,95] 15
12 2011 Renewable Heat Incentive for commerce and industry [16,95] 16; 24
13 2011 (expired 2014) Renewable Heat Premium Payment scheme [16,95] n.a.
14 2011 Domestic Renewable Heat Incentive [16,95] 16; 24
15 2013 Non-domestic Green Deal [73] n.a.
16 2013 Energy Company Obligation [95] 14; 22
17 2013 Energy Audits for larger businesses [95] n.a.
18 2013 Rural communities renewable energy fund [16] n.a.
19 2013 Open Homes Network [16] n.a.
20 2013 Green Deal (pay-as-you-save financing of renewables) [16,95] n.a.
21 2013 Heat Networks Delivery Unit [16] n.a.
22 2014 Annual targets for building renovation, or equivalent energy savings, on

the central government estate
[95] n.a.

23 2014 CHP quality assurance programme [16] n.a.
24 2014 Training for renewable heating system installers [16] n.a.
25 2015 Energy Performance of Buildings Directive [16] 6; 20; 56
26 2015 Energy Innovation Programme [13] n.a.
27 2017 Heat Network Investments project [18] 61; 77
28 2018 Energy Saving Advice [13] n.a.
29 2018 Minimum thermal energy efficiency standards for rented homes [13] 21
30 2018 Boiler plus (standards for gas boilers) [13] n.a.

Table 9
Codebook.

Code (TEP approach) Subcode (governance activity) Number of codings

Systemically analyse transformation domains Monitoring of and adaptation to system dynamics 38
Multi-method scenario development 47
Planned regular policy updates 17
Funding of research projects for systemic analysis 44
Mapping of actors and potential conflicts of interest 30
Definition of the socio-technical system 27
Purposeful policy transfers and policy networks 23
Analysis of regulatory landscape for transition 28

Shape interfaces within and between socio-technical systems Research project funding to address systemic interactions 20
Joint working groups and interministerial publications 17
Addressing sector linkages, especially different energy subsyst 137
Building actor networks across sectors 26

Identify, evaluate and address societal trends Prizes and awards for trend-related innovation activity 8

Analysis of large societal trends and their links to transition 18
Funding of research projects aiming at trend analysis 2

Connect with new actors and actors with new roles Inclusion of pioneers in policy processes 26
Research funding for cooperation and actor engagement 7

Support the development of societal visions and objectives Institutionalisation of visions 4
Funding and support of change agents 17
Vision-development through structured and inclusive processes 33
promotion of a transformative vision with clearly defined system boundaries 62
Vision framing based on international cooperation 28

Shape policies and processes in a time-sensitive manner Research funding for temporal dimension of transitions 2
Time-sensitive strategy development and instrument design 70

(continued on next page)
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Abstract 

 

As the “experimental turn” in the social sciences and economics has entered and become a 
defining feature of sustainability transitions research, the literature on experimentation to 
transform socio-technical systems has grown steadily. Within this scholarship, the literature 
on urban experimentation and transformation is a rapidly emerging field of study. 
Emphasising the situatedness of experiments, it sheds light on the particularities of places and 
spaces. Experimentation in real world settings seek to combine purposeful intervention with 
observation and reflection. It seeks to enable collective search and exploration processes, 
which generate actionable knowledge on societal challenges. In this article, the state of the 
art on urban experimentation and transformation is mapped and reviewed. This review 
elaborates the findings, lessons and prospects of the study of urban experimentation. The 
article presents a typology of urban experimentation, examining how they are defined and 
studied by scholars in both the technical/managerial and the social/civic line of thought on 
experimentation. This mapping shows the prevalence of the social/civic line. A turn to 
governance has emerged, which studies experimentation as a novel form of urban governance 
to embrace uncertainty and contingency and create novelty. This turn to experimental 
governance in urban settings reflects the shift from traditional forms of hierarchical, top-down 
governance towards novels forms of network, participatory and bottom-up governance.  
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1 Introduction 
 

As humankind enters the urban age (United Nations, 2019), cities attract increasing attention 
as the sites of both societal and environmental challenges, and creativity and innovativeness 
(Bulkeley and Castán Broto, 2013; Nevens et al., 2013). Through the interconnectedness of 
sectors, actors and resources, cities provide spaces for enabling innovation. This is reflected 
in a growing literature on urban experimentation and transformation, shedding light on the 
particularities of places and spaces. As the “experimental turn” in the social sciences and 
economics has entered and become a defining feature of the literature on sustainability 
transitions, the literature on experimentation to transform socio-technical systems has grown 
steadily (for a review see Kivimaa et al., 2017; Sengers et al., 2016; Weiland et al., 2017). 
Within this literature, the literature on urban experimentation is a rapidly emerging field of 
study (Evans et al., 2016; Kivimaa et al., 2017). Therefore, the state of the art on urban 
experimentation and transformation is to be mapped and reviewed.  

The history of experimentation in cities has its origins in social experiments in urban studies 
and sociology (Caprotti and Cowley, 2017; Evans, 2016, 2011; Karvonen et al., 2013; 
Schneidewind, 2014; Weiland et al., 2017). The idea of social experimentation was introduced 
by the Chicago School of Sociology in the early 20th century. These scholars conceived of the 
city as a laboratory to generate insights on people and places (Gross, 2006; Park, 1929). This 
shift into real world settings has blurred the boundaries between laboratory sites and field 
sites. While laboratories are strictly controlled environments, where single factors can be 
purposefully manipulated, field sites are open and contingent upon reality (Gieryn, 2006; 
Sengers et al., 2016a). While the placelessness of laboratories allows for deterimining single 
causal relationships and universal generalisation to “anywhere” and “any time”, the 
situatedness of field sites reveals knowledge about the here and now of particular places 
(Gieryn, 2006, p. 6; see also Evans and Karvonen, 2014). Therefore, the conception of 
laboratories in the natural and engineering sciences fundamentally differs from laboratories 
in sustainability transitions research (De Flander et al., 2014; Dorstewitz, 2014; Evans, 2016, 
2011; Evans and Karvonen, 2014, 2010; Gieryn, 2006; Heiskanen et al., 2015; Karvonen, 2018; 
Karvonen and van Heur, 2014; Sengers et al., 2016a; Weiland et al., 2017). 

Laboratories and experiments in real world settings seek to combine purposeful intervention 
with observation and reflection (Bulkeley et al., 2018; Evans, 2016). They can be defined by 
three key features: situatedness, change-orientation and contingency (Karvonen, 2018; 
Karvonen and van Heur, 2014). They are situated, seeking to mediate between the 
contingency of particular places and the universality of general laws of causality. The 
knowledge generated in real world laboratories is ideographic local knowledge, providing 
context-specific lessons, in contrast to the nomothetic knowledge, providing generic lessons, 
gained in laboratories of the natural and engineering sciences (Coenen et al., 2010; Evans, 
2011; Nagorny-Koring, 2018; Schäpke et al., 2017b; Schneidewind, 2014; van den Heiligenberg 
et al., 2017; von Wirth et al., 2019). These laboratories are sites of learning from real-world 
interventions (Evans, 2016). They seek to enable collective search and exploration processes, 
which generate actionable knowledge on societal challenges (Ansell and Bartenberger, 2016). 
They aim at novelty and change towards sustainability, which can be disruptive or radical 
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change through incremental steps (Bulkeley et al., 2018). They embrace uncertainty and 
contingency, acknowledging that cities are continuously “in the making” (Karvonen, 2018; 
Karvonen et al., 2013). They thus redefine failure and learning-by-failing as something 
productive and constructive (Fuenfschilling et al., 2019; Karvonen et al., 2013). By embracing 
uncertainty and “muddling through” (Lindblom, 1959), experimentation forms an antidote to 
modern ideals of rational and comprehensive planning (Karvonen et al., 2013). The 
experiments conducted in these laboratories can be defined as “an inclusive, practice-based 
and challenge-led initiative designed to promote system innovation through social learning 
under conditions of uncertainty and ambiguity.” (Sengers et al., 2016a, p. 21). The paper 
pursues the research question of how these experiments are defined and studied by scholars 
in the literature on urban sustainability transitions. 

The following section outlines the methodology of the literature review. Section 3 presents a 
typology of urban experiments as they are introduced and analysed by scholars in the 
technical/managerial and social/civic line of thought. In section 4, further lines of inquiry on 
urban experimentation are discussed. The paper concludes by providing critical reflections on 
the development of the study of urban experimentation and by sketching avenues for future 
research.    

2 Methodology 
 

In order to examine the emerging field of research, I conducted a systematic literature review 
(Petticrew and Roberts, 2006). Such a review seeks to cover the literature in a comprehensive 
manner. It adopts a systematic approach to identifying and synthesizing the findings and 
follows a transparent and rigorous procedure (Victor, 2008). Systematic literature reviews 
have been applied in sustainability transitions research “to explore and contrast 
understandings of particular concepts, to enable theoretical refinement and identify areas for 
further development” (Torrens et al., 2019, p. 5). In order to align them with the constructivist 
perspective on scientific knowledge and the interpretive epistemology prevalent in 
sustainability transitions research, these reviews apply more interactive procedures in 
contrast to the staged protocols more common in the social sciences (Sengers et al., 2016b; 
Torrens et al., 2019).  

The time frame of the review covers the inception of sustainability transitions research in the 
1990s up to the present. I searched the academic literature by using publicly available online 
databases such as SCOPUS, ScienceDirect and Google Scholar. I did so by entering search terms 
such as laborator*, lab* and experiment* in combination with urban sustainability transitions, 
local transitions or socio-technical transitions. Based upon this online search, I compiled an 
initial set of approximately 50 publications. For the consecutive search, I followed a procedure 
of snowballing. By reviewing the publications and their references, I expanded the database 
in a stepwise manner. I included academic publications such as peer reviewed articles, books 
and book chapters. This search yielded 154 publications. By screening the abstracts and 
content for relevance to the research question, I removed 20 publications. This amounted to 
134 publications on urban experimentation and transformation, which have been covered by 
the review.  
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3 A typology of urban experimentation 
 

Within sustainability transitions research, two lines of thought on experimentation can be 
discerned: a technical/managerial line and a social/civic line (Sengers et al., 2016a, 2016b). 
The technical/managerial line originates in the focus on technological innovation and strategic 
niche management (SNM). New markets for green technologies are to be created through 
niche experimentation. The social/civic line reflects the expansion of the field to study not 
only technological, but also social innovations. This line of thought focuses on grassroots 
experimentation. It studies social innovations developed by citizens and networks of actors 
from government, businesses, civil society and academia. The conceptions of urban 
experiments promoted by scholars within these lines of thought are explored in the following. 
They are depicted by Table 1 and Figure 1. 

 

Table 1 A typology of urban experimentation 

Technical/managerial 
line 

Technological 
innovation 

Social/civic line 

Social innovation/Socio-technical innovation 

 

Niche experiments 

Socio-technical 
experiments 

Niche innovation and 
regime transformation 

Governance experiments 

Top-down:  

Government 
experiments 

Experiments by 
local governments 
as enablers 

Bottom-up:  

Grassroots 
experiments 

Socio-technical 
experiments as social 
niches 
Bottom-up 
experiments by 
“grassroots 
innovations” 

Combination of top-down 
and bottom-up: 

Building partnerships 
between public and 
private actors  

 

Civic experiments 

Governance through 
networks and 
partnerships 

 

Transition experiments 

Experiments as sites of 
learning 

 

Urban Living Labs 

Living laboratories and 
the design of urban 
futures 
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Figure 1 Urban Experimentation 

 

 

3.1 Technical/managerial line: technological innovation 
 

3.1.1 Niche experiments 

The literature on niche experiments studies the reconfiguration of socio-technical systems. It 
explores the development and application of technologies, including the piloting of products 
and services. It originates in the literature on system innovation and innovations studies 
(science and technology studies - STS) (Moloney and Horne, 2015). The multi-level perspective 
(MLP) depicts the change of socio-technical systems as emerging from the alignment of 
different levels of niches, regimes and landscapes (Geels, 2005, 2002). The approach of 
strategic niche management conceives of niches as protective spaces, which are to be 
developed through dynamics of shielding, nurturing and empowering (Geels and Schot, 2007; 
Hoogma et al., 2002; Kemp et al., 1998; Smith and Raven, 2012). Shielding is intended to 
protect the niche by warding off external pressure. Nurturing refers to processes of supporting 
innovation. Empowering is meant to strengthen niches vis-à-vis regimes. Furthermore, the 
local-global dimension of niches is explored (Geels and Deuten, 2006). On a local dimension, 
niches provide contextualised knowledge and locally applicable lessons. On a global 
dimension, a global niche provides a context-independent structure, defining shared rules and 
concepts that are de-contextualised.  

Research on niche experiments has studied emerging energy technologies in different local 
contexts (Raven et al., 2008; Schreuer et al., 2010). Raven et al. explore the variation of energy 
innovations through local contextualisation by comparing two energy projects in rural and 
urban settings (2008). Within the rural community of Jühnde, Germany, economic self-
sufficiency and energy independence were primary concerns, leading to intensive local 
participation and ownership. By contrast, in the urban setting of Västerås, Sweden, the 
challenges of urban waste management and the potential for urban transport shaped the 
design of the Växtkraft Biogas Plant. Fuel independence was viewed as secondary to this 
immediate urban problems and related to the national policy framework of becoming fossil 
fuel free.   
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Within the debate on niche experimentation, scholars criticise the techno-centric frame of 
innovation, arguing for a socio-centric frame to capture the interrelationships between social 
and technological change (Brown and Vergragt, 2008; Moloney and Horne, 2015). They argue 
that a change in technology is inherently intertwined with change in institutions, belief 
systems, values and lifestyles. This gave rise to the notion of bounded socio-technical 
experiments. The socio-technical nature of niche experiments has been explored through the 
empirical study of a zero-fossil-fuel residential building in Boston, USA (Brown and Vergragt, 
2008), solar energy and urban mobility experiments in India and Thailand (Raven et al., 2017a), 
low-carbon development projects in Shanghai (den Hartog et al., 2018) and the emergence of 
a new socio-technical configuration in the energy sector in Shanghai (Peng et al., 2019). Peng 
et al. illustrate the realignment of actors, resources and institutions in the process of 
introducing Energy Performance Contracting (EPC) and Energy Service Companies (ESCOs) in 
Shanghai (2019). They are realinged by redefining role understandings, shifting to multiple 
public and private funding sources, transforming the planned economy into a market 
economy and reforming the government to be more service-oriented. 

 

3.2 Social/civic line: social innovation and socio-technical innovation 
 

3.2.1 Governance experiments 

In contrast to the focus on technological innovation and the dynamics of market creation, the 
social/civic line of thought on experimentation emphasizes social innovation generated by a 
diversity of actors from the public to the private and civil society, often associated with 
grassroots experimentation. As does the notion of bounded socio-technical experiments, it 
highlights the interlinked nature of change in technology and society. Within the literature on 
urban experimentation, governance experiments and experimentation as a novel form of 
urban governance stand out. This turn to governance aligns with cities being not only spatial, 
but primarily social and political entities. They are the spaces and places, where the questions 
of “who gets what, when, how” (Lasswell, 1936) are deliberated and materialise in the 
everyday lives of citizens.  

The debate on governance experimentation originates in and is informed by two strands of 
literature. One is the literature on socio-technical transitions with its roots in STS, 
structuration and evolutionary theory, and studies of management and innovation. The other 
is the literature on (global) environmental governance, the governance of urban socio-
technical networks and urban political ecology (Sengers et al., 2016a). The notion of 
governance experiments describes the turn to new techniques of urban governance, which 
embrace uncertainty and contingency (Karvonen, 2018; Karvonen and van Heur, 2014). It 
reflects the renewed emphasis on polycentric governance and the local level (Bulkeley and 
Castán Broto, 2013). Governance experiments are a form of institutional innovation, which 
seeks to strengthen democratic and participatory forms of governance, create new 
partnerships, blurring the boundaries between public and private authority, and innovate 
traditional modes of urban planning by introducing collaborative planning and integrating 
resilience and adaptive co-management in planning processes (Bos and Brown, 2012; Bulkeley 
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and Castán Broto, 2013; Castán Broto and Bulkeley, 2013a; Chatterton et al., 2018; Crowe et 
al., 2016; Edwards and Bulkeley, 2018; Evans, 2016; Evans and Karvonen, 2014; Evans, 2011; 
Karvonen et al., 2013; Karvonen, 2018; Kivimaa et al., 2017; McGuirk et al., 2015; Perry et al., 
2018; Raven et al., 2017b; Scholl and Kemp, 2016; Weiland et al., 2017). It entails a shift from 
traditional forms of hierarchical, top-down governance towards novels forms of network, 
participatory and bottom-up governance, which foster creativity (Healey, 2004).  

Experimentation is also seen as a mode of reflexive governance, enabling learning from real-
life interventions, which provide situated feedback and allow for evidence-based policy-
making (Bos and Brown, 2012; Evans et al., 2016, 2018; Karvonen, 2018). This emphasis on 
learning aligns with the literature on reflexive governance, depicting “the city as a machine 
for learning” (McFarlane, 2011). Learning is described as an incremental and iterative process 
of learning-by-doing and doing-by-learning (Ansell and Bartenberger, 2016; Brown and 
Vergragt, 2008; Bulkeley et al., 2016; Karvonen et al., 2013). 

Learning in sustainability transitions is defined as a social process, entailing a change in societal 
structures, practices and cultures. It is conceptualised by three types:  

• technical or single-loop learning: adopting alternative technological solutions 
• collaborative/social or double-loop learning: building new networks and collaborations 
• conceptual learning or triple-loop learning: developing new dialogues and discourses on 

norms and values (Argyris and Schön, 1978; Glasbergen, 1996; Pahl-Wostl, 2009). 

The processes of knowledge transfer, diffusion and embedding are described by the concepts 
of deepening, broadening and scaling up (Bos and Brown, 2012; Williams, 2016). These studies 
seek to explore the potential of urban experiments to transform the incumbent regime. They 
point to the dilemma of localism as the tension between the context-specific knowledge 
generated in local settings and generic lessons that are transferable across time and space (Bai 
et al., 2010; Chatterton et al., 2018; Evans, 2011; Franz, 2015; Franz et al., 2015; Nagorny-
Koring, 2018; Perry et al., 2018; Schäpke et al., 2017b; Schneidewind, 2014; von Wirth et al., 
2019; Voytenko et al., 2016; Williams, 2016). These local lessons might be incompatible with 
other local contexts. Therefore, the origins and influences of learning from experimentation 
on urban governance and sustainability transitions remain under-explored (Evans et al., 2018). 

Scholars of governance experimentation call for engaging with the politics of experimentation, 
shedding light on the underlying interests, ideologies and imaginaries of experimentation 
(Caprotti and Cowley, 2017; Karvonen et al., 2013; Raven et al., 2017a; Torrens et al., 2018). 
Within cities and communities, experiments are of an inherently political nature. On the one 
hand, they spark conflict and controversy, and question the notion of transition itself (Bulkeley 
et al., 2014a, 2018; Bulkeley and Castán Broto, 2013; Caprotti and Cowley, 2017; Crowe et al., 
2016; Edwards and Bulkeley, 2018; Engels and Walz, 2018; Evans, 2016; Evans and Karvonen, 
2014; Evans et al., 2018; Hodson et al., 2018; Karvonen et al., 2013; Savini and Bertolini, 2019; 
Scholl et al., 2018; von Wirth et al., 2019). This is also described as the “politics of niches” 
(Savini and Bertolini, 2019). As niches seek to challenge and possibly dismantle incumbent 
regimes, they inherently become subject to contestation and conflict (Bulkeley et al., 2014a; 
Bulkeley and Castán Broto, 2013). On the other hand, they constitute the “politics of 
determining solutions” (Evans et al., 2018, p. 422). Operating through demonstration, they 



8 
 

make alternatives visible and tangible, and offer practical insights into the implementation of 
innovations. They thus provide a means for creating political legitimacy, along the lines of 
“seeing is believing” (ibid. 422). 

It is therefore important to call to mind that “experiments [themselves] are often vested with 
particular interests and strategic purpose in the governing of the city” (Bulkeley and Castán 
Broto, 2013, p. 373). Economic and technical rationales of ecological modernisation and 
sustained economic growth might be hidden behind experimentation, as exemplified by the 
“twin narrative of climate risks and techno-economic opportunities” (Blok and Tschötschel, 
2016, p. 12, emphasis in the original). This suggests a shift from a techno-managerial towards 
a political paradigm of experimentation, which elucidates “the politics through which 
experiments are defined, framed and constituted” (Savini and Bertolini, 2019, p. 845). 

Drawing on Foucault’s (1986) concept of heterotopia, Edwards and Bulkeley explore these 
politics of experimentation (2018). Heterotopias are defined by their otherness and create 
spaces for enacting utopias. Being based on enactment, experimentation is a performative 
mode of practice, which allows for comparing utopian and dystopian images of the future. 
Hereby, top-down and often technocratic visions of “smart urbanism” can be compared with 
bottom-up and community-focused visions of Transitions Towns (ibid. 5). However, Edwards 
and Bulkeley also caution against post-politics, where the fear of crisis is invoked as an 
argument for consensus-based politics, suggesting that there is no alternative, and thereby 
foreclosing dissensus and a debate on real alternatives (Edwards and Bulkeley, 2018; 
Swyngedouw, 2011). 

The politics of experimentation also entail normative questions of inequality and justice, 
inclusion and exclusion (Bulkeley et al., 2014b; Castán Broto and Bulkeley, 2013a; Karvonen et 
al., 2013). This normative perspective raises the question of who stands to gain and lose 
through sustainability transitions. Bulkeley et al. outline different conceptions of justice 
(2014b):  

• international justice, where rights and responsibilities accrue to nation states;  
• intergenerational justice, where rights and responsibilities accrue to generations;  
• and cosmopolitan justice, where rights and responsibilities accrue to people. 

The notion of cosmopolitan justice reveals that the distribution of environmental 
vulnerabilities and responsibilities within cities and communities often corresponds with 
previous patterns of inequality (Satterthwaite, 2008). Against this background, the social 
implications of experimentation deserve special attention. Experimentation might reinforce 
such patterns of inequality by strengthening the affluent few and aggravating the risks for the 
most vulnerable (Hodson and Marvin, 2010; Smeds and Acuto, 2018). 

Sustainability transitions are also conceived of as processes of institutional change, whereby 
established socio-technical systems are de-institutionalised and new ones institutionalised 
(Fuenfschilling et al., 2019; Geels, 2004). Studies on governance experimentation seek to to 
elucidate the co-constitutive relationship between experiments and institutions, where 
institutional settings shape the form and extent of experimentation that is deemed 
appropriate and legitimate, and experimentation redefines institutions (Fuenfschilling et al., 
2019; Raven et al., 2017b).  
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As governance experimentation seeks to broaden the range of actors from the public to the 
private and civil society, three forms of governance experimentation can be discerned: top-
down with municipalities as enablers, bottom-up through grassroots innovations, and the 
combination of top-down and bottom-up governance, seeking to build new networks and 
collaborations. These three forms of experimentation will be discussed in the following. 

 

Top-down: Government experiments 
 

While the shift from governance by hierarchy (vertical logic) to governance through networks 
(horizontal logic) has broadened the scope of actors participating in urban governance and 
blurred the boundaries between public and private authority, the scholarship on governance 
experiments highlights that municipalities are and remain key agents in urban contexts. They 
do so, because public authority is based on democratic legitimacy, is accountable to the 
citizenry through safeguarding transparency, equality and social justice, and holds power 
through the access to and distribution of resources such as public revenue and the ownership 
of public infrastructure (Castán Broto and Bulkeley, 2013a; Kronsell and Mukhtar-Landgren, 
2018; Madsen and Hansen, 2019; Mukhtar-Landgren et al., 2019; Scholl and Kemp, 2016). This 
democratic legitimacy remains a fundamental difference between public and private actors. 
The prominent role of municipalities is confirmed by the empirical evidence of a global survey 
of climate change experiments, where two thirds of local experiments are led by local 
governments, compared to 9 percent of local experiments, which are led by civil society actors 
(Castán Broto and Bulkeley, 2013a). 

Scholarship on government experiments is informed by the literature on cities in 
environmental and climate governance, and literature on governance and institutional theory 
(Kronsell and Mukhtar-Landgren, 2018). With reference to debates on the politics of enabling 
or “governance through enabling” (Bulkeley and Kern, 2006; Kern and Alber, 2008), 
municipalities are portrayed as enablers of local sustainability governance (Kronsell and 
Mukhtar-Landgren, 2018; McGuirk et al., 2015; Mukhtar-Landgren et al., 2019). The shift from 
governance by hierarchy to governance through networks implies that their roles have altered 
from representatives and civil servants to intermediaries, facilitators and networkers 
(Chatterton et al., 2018; Mukhtar-Landgren et al., 2019; Nevens et al., 2013). 

By combining the logics of vertical, hierarchical governance through formal steering and 
authority and horizontal, network governance based on participation, Kronsell and Mukthar-
Landgren develop a typology depicting four roles of municipalities: promoter and enabler 
(governance by hierarchy), and partner and a non-role (governance through networks) (2018, 
p. 991). By comparing Urban Living Labs (ULL) in countries across Europe, Kronsell and 
Mukthar-Landgren show that the role of a partner was most commonly adopted by 
municipalities in ULLs, where partnership is based on shared leadership and participation on 
equal terms. Municipalities often participate as a partners to apply for external funding from 
regional, national or EU governance levels (ibid. 1001). While they compare countries with 
very diverse institutional settings, ranging from the UK with the Anglo-Saxon tradition of a 
pluralistic state, Austria with the Germanic tradition of cooperative federalism, and Sweden 
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and the Netherlands with a tradition of a decentralised state and strong local autonomy 
(Loughlin, 2000), similarities between these countries become evident as all four roles were 
represented in all countries. This suggests that institutional settings have little influence on 
the roles adopted by municipalities in experimental governance (Kronsell and Mukhtar-
Landgren, 2018). The evidence further highlights that municipalities are not homogeneous, 
but heterogeneous entities with both promoters and inhibitors of sustainability transitions 
within local governments (Kronsell and Mukhtar-Landgren, 2018; Mukhtar-Landgren et al., 
2019). 

 

Bottom-up: Grassroots experiments 
 

In contrast to experimentation by local governments from above, the concept of social niches 
or grassroots experiments depicts experimentation by civil society from below (Bulkeley and 
Castán Broto, 2013; Heiskanen et al., 2015; Longhurst, 2015; Gill Seyfang and Haxeltine, 2012; 
Seyfang and Smith, 2007; Smith et al., 2016a). It describes the democratisation of innovation 
through the engagement of civil society (Pesch et al., 2019). In particular, the Transition Towns 
movement defines local communities as primary agents of change (Feola and Nunes, 2014; G. 
Seyfang and Haxeltine, 2012; Smith, 2011). The study of grassroots experiments builds on the 
literature on social activism and social movement theory.  

In a comparative study of community energy initiatives as grassroots innovations, Smith et al. 
study the relationship between grassroots experiments and policy-making (2016b). They 
explore the question of how these grassroots experiments shape policy and vice versa. They 
study these interactions by applying three analytical frames: strategic niche management 
(focused on developing solutions for sustainability), niche policy advocacy (focused on making 
sustainability solutions matter), and critical niches (focused on unsettling and debating 
sustainability). As they elucidate, grassroots experiments redirect policy discourses by 
developing alternative solutions for energy provision and providing proofs of concepts 
through demonstration (ibid. 426). Moving beyond the techno-centric view of SNM, the 
perspectives of policy advocacy and critical niches draw attention to how community energy 
initiatives reframe “ways of thinking about and acting upon energy questions” (ibid. 429). 

 

The combination of top-down and bottom-up governance 
 

Local experiments combining top-down and bottom-up logics of governance are most widely 
cited and studied by the literature on urban experimentation and transformation. They are a 
novel mode of governance for exploration, innovation and collaboration, representing a 
horizontal logic of governing by building networks and partnerships between public and 
private actors. Based upon their conceptual grounding, they can be distinguished into civic 
experiments, transition experiments and Urban Living Labs (ULL).  
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Civic experiments 
 

Following a horizontal logic of governing, civic experiments connect actors from civil society, 
municipalities, research institutions and businesses (Bulkeley et al., 2018). Empirical studies 
on civic experimentation are informed by the literature on global environmental governance, 
the governance of urban socio-technical networks, urban political economy and urban 
political ecology. They cover subjects such as university partnerships for co-designing and co-
producing urban sustainability (Trencher et al., 2014), eco-urbanism and eco-housing (Blok, 
2014; Bulkeley et al., 2014a; Castán Broto and Bulkeley, 2013b; van der Heijden, 2016), climate 
change adaptation (Chu, 2016a), smart urbanism and experimentation (Levenda, 2018; 
McLean et al., 2016; Parks, 2019), ecological restoration (Bernstein et al., 2014; Chini et al., 
2017; Gross and Hoffmann-Riem, 2005) and the prospects and perils of scaling up and 
embedding these experiments (Dijk et al., 2018; Farrelly and Brown, 2011). 

These civic experiments seek to create and trial technological innovations, alternative market 
and business models, and new socio-technical configurations (Trencher et al., 2014). Their 
empirical study points to several challenges encountered in the process of experimentation. 
Civic experimentation might reinvent, but also reinforce existing modes of urban governance 
(Castán Broto and Bulkeley, 2013b; Levenda, 2018). Governance modes might shift from 
public provision to the liberalisation and privatisation of urban infrastructures (Bulkeley et al., 
2014a). Civic experiments are sites of conflict and contestation, where experimentation is 
shaped by local political contexts and agendas (Bulkeley et al., 2014a; Chu, 2016b; McLean et 
al., 2016). The politics of experimentation are revealed by the tension between short-term, 
tangible economic benefits and long-term objectives of equitable development (Chu, 2016b; 
Farrelly and Brown, 2011). Experiments bound in time and space are preferred over long-term 
and large-scale development projects as they allow for accountable implementation and 
manageable costs. This orientation towards economic benefits and infrastructure 
development might sideline questions of social justice and social welfare (Chu, 2016b). In 
particular in the Global South, the securitisation of resources such as water, energy or land is 
a major concern to be addressed by experiments (Castán Broto and Bulkeley, 2013b; Chu, 
2016b). Path dependencies, originating in established power relations, institutional 
configurations, administrative practices of compartmentalisation and risk aversion, societal 
norms or the obduracy of material infrastructures, have shaped the implementation of civic 
experiments and hindered the emergence of a culture of experimentation (Dijk et al., 2018; 
Farrelly and Brown, 2011; Levenda, 2018; Parks, 2019). While these experiments create 
novelty, they struggle to dismantle and de-institutionalise unsustainable socio-technical 
configurations (Bulkeley et al., 2014a; Parks, 2019). 

 

Transition experiments 
 

Urban Transition Labs introduce institutional sites for initiating and facilitating processes of 
social learning (Nevens et al., 2013). Adopting the approach of transition management, they 
combine long-term visioning with on-the-field experimentation through transition 
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experiments. Transition management (TM) builds on the intersection between literatures on 
complex systems and evolutionary theory, governance and transdisciplinary research 
(Loorbach, 2010; Rotmans et al., 2001). Transition management depicts a cyclical and iterative 
process, constituted by four governance activities: strategic, tactical, operational and 
reflexive. It follows a cycle of process design and system analysis, problem structuring and 
envisioning, back casting to determine major pathways and agenda setting, experimenting 
and, finally, monitoring and evaluation (Frantzeskaki and Kabisch, 2016; Nevens et al., 2013). 
In particular, frontrunners and champions are defined as critical actors for exploring 
alternative pathways, conducting experiments and lesson-drawing.  

This reflexive mode of governance is exemplified by a study of the change of governance 
arrangements of urban water planning in the Cooks River Catchment in Sydney, Australia (Bos 
and Brown, 2012). Stretching over a decade from 2002 until 2012, it evolved as an emergent 
process, which can be described as an ongoing transition experiment. This development 
process followed three phases of change: deepening, broadening and scaling up (van den 
Bosch and Rotmans, 2008; van den Bosch-Ohlenschlager, 2010). Deepening was characterised 
by learning about alternative planning approaches towards urban water management within 
the local context. Champions proposed a vision and an agenda for novel forms or urban water 
management. During the phase of broadening, these planning approaches were refined and 
replicated within the river catchment area through multiple collaborations. Champions 
facilitated the building of new partnerships and the replication of the lessons learnt. In the 
final phase of scaling up, champions promoted an agenda for institutional change to embed 
the governance innovations into the established arrangements of urban water management.  

 

Urban Living Laboratories 
 

Within the literature on governance experiments, Urban Living Laboratories (ULLs) play a 
prominent role. They are derived from living laboratories and situated in an urban context. 
Conceiving of urban innovation as design for, with and by citizens (Kaulio, 1998), they 
emphasise co-creation, learning and the empowerment of citizens. They seek to open up 
innovation processes towards citizens, redefining their role from users and consumers to 
contributors and co-creators (Bergvall-Kareborn and Stahlbrost, 2009; Bulkeley et al., 2016; 
Evans et al., 2018; Franz, 2015; Franz et al., 2015; Gerhard and Marquardt, 2017; Gross and 
Hoffmann-Riem, 2005; Menny et al., 2018; Puerari et al., 2018; Steen and van Bueren, 2017). 
By emphasising co-creation, they seek to revalue social value creation and civic engagement 
(Baccarne et al., 2014; Evans et al., 2018). The scholarship on ULL builds on the literature on 
innovation studies and socio-technical transitions, especially SNM and TM, and 
transdisciplinary research and the co-production of knowledge.  

Voytenko et al. elaborate five key characteristics of ULL: geographical embeddedness, 
experimentation and learning, participation and user involvement, leadership and ownership, 
and evaluation and refinement (2016). They are geographically embedded in particular places, 
seek to advance experimental and reflexive approaches of governing, where learning and 
innovation are directed rather than emerging, seek to foster participation, and define the 
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leadership of innovation processes. ULLs create sites, where learning and innovation are 
embedded within a formal framework (Bulkeley et al., 2016; Evans and Karvonen, 2014, 2010). 
Therefore, ULLs are not only a methodology, but an organisation, providing a research 
infrastructure for the development of innovation (Puerari et al., 2018). In local contexts, ULL 
operate within and across socio-technical, socio-institutional and socio-ecological systems 
(Bulkeley et al., 2016). They explore technologies for the provision of resources and services 
(energy, food, mobility, etc.), novel institutions and forms of governance, and modes of 
restoring and protecting nature (Scholl et al., 2018). 

The scholarship on the evaluation of the impacts of ULLs seeks to differentiate and assess the 
inputs, processes, outputs and outcomes of ULLs (Forrest and Wiek, 2014; Madsen and 
Hansen, 2019; von Wirth et al., 2019; Wiek et al., 2017). These scholars highlight the difference 
between goal-oriented and process-oriented objectives of experimentation (Madsen and 
Hansen, 2019). The goal-oriented perspective examines experiments based on how effective 
they are in generating sustainability gains, for instance by reducing GHG emissions or 
improving biodiversity. The process-oriented perspective focuses on the potential of 
experiments to engender processes of institutional change, encompassing both the 
institutionalisation of new and the de-institutionalisation of entrenched socio-technical 
configurations. Adopting a process-oriented perspective, von Wirth et al. define impact as the 
diffusion of ULLs, which they capture through the mechanisms of embedding, translating and 
scaling (2019). Embedding describes the integration of experiments in local structures and 
communities. Translating depicts the horizontal diffusion of experiments when they are 
replicated elsewhere. This might be a spatial, organisational/institutional, or sectoral context, 
being transferred across sectors such as education, energy or housing. Scaling describes the 
internal development and growth of an experiment.  

In the empirical study of ULLs, they are analysed as novel forms of governance through co-
creation and collaboration (Bajgier et al., 1991; Bernert et al., 2016; McCormick and Kiss, 2015; 
Menny et al., 2018; Mulder, 2012; Parodi et al., 2016; Puerari et al., 2018; Schäpke et al., 
2017b; Scholl et al., 2018; Voytenko et al., 2016; West et al., 2017). These studies illustrate 
how a frontrunner approach is adopted in ULLs, where champions form the core group of the 
laboratory (Puerari et al., 2018). They show how the plurality of actors within ULLs poses 
challenges for the management of expectations, elaborating the diverging expectations of 
public actors interested in exploring novel forms of collaboration and civil society actors 
interested in the implementation of particular projects (Scholl et al., 2018). They shed light on 
questions of inclusion and exclusion, highlighting that broad user involvement does not 
directly translate into transformative potential of the ULL, but that the structure of leadership 
and the distribution of power within the ULL matter (Menny et al., 2018). They explore both 
technology and nature as sources of innovation. Thus, they analyse the shift from a techno-
centric to a citizen-centric approach towards digitalisation in the format of hackathons, which 
emphasise the creation of public value in contrast to economic value (Baccarne et al., 2014) 
and the innovation and transformation of cites through nature-based solutions (NBS) 
(Chronéer et al., 2018). They study ULLs as a form of governance for co-creation and cross-
border cooperation as in the Urban Transition Öresund project (Hellström Reimer et al., 2012), 
and for the transformation of suburbs and neighbourhoods (Buhr et al., 2016; Juujärvi and 
Lund, 2016; Juujärvi and Pesso, 2013).  
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Adopting the notion of City Labs, ULLs are studied in the context of both the Global North and 
the Global South. In the Global North, City Labs are examined as a means to initiate a paradigm 
shift in urban planning from hierarchical towards collaborative planning (Evans and Karvonen, 
2014; Scholl and Kemp, 2016) and as alternatives to neo-liberal urban austerity (Chatterton et 
al., 2018). These studies show the changing roles of urban actors in City Labs, where 
municipalities turn into facilitators and networkers, and civil society actors become more 
entrepreneurial and business actors more civic. 

The collaboration between the Global North and Global South is supported by the introduction 
of Local Interaction Platforms (Perry et al., 2018). This was pioneered by the Mistra Urban 
Futures Centre, a research centre on sustainability and transdisciplinary research in 
Gothenburg, Sweden, through the Mistra Urban Futures Knowledge Transfer Programme 
(KTP). Several City Labs in the Global South were guided by the African Centre for Cities (ACC) 
at the University of Cape Town, South Africa (Anderson et al., 2013; Culwick et al., 2019; Patel 
et al., 2015). Research on urban laboratories in the Global South underlines the importance of 
contextualised and contingent approaches in contexts of high fluidity and informality as 
exemplified by emergent transdisciplinary design research (van Breda and Swilling, 2019). The 
interlinkages between the global and the local are illustrated by a study of the piloting of the 
Sustainable Development Goal 11 “Sustainable Cities and Communities” in Cape Town, South 
Africa, to inform the formulation of the SDGs by the United Nations (Patel et al., 2017).  

The conceptualisation of experiments in the debate on urban sustainability transitions – 
across the technical/managerial and the social/civic line – is summarised in Table 2. 
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Table 2 The conceptualisation of experiments in the literature on urban sustainability transitions 

 

Concept Definition Normative 
orientation (definition 
of success) 

Theoretical foundations Analytical focus Main actors 

Technical/managerial line 

Niche experiments Niche innovation and 
regime transformation 
Technology development 
and application (piloting 
products and services) 

Emergence of a new 
socio-technical 
configuration 
Creation of new market 
niches for technological 
innovations 

Literature on innovations 
studies (science and technology 
studies - STS), for example 
Strategic Niche 
Management(SNM) 
Literature on system innovation 
(multi-level perspective - MLP) 
and social practice theory 

Niches as protected 
spaces 
Dynamics of 
shielding, nurturing 
and empowering 
(Smith and Raven 
2012) 

Producer-user 
relationships; 
Producers and 
Users/Consumers; 
Private/Corporate 
Actors 

Social/civic line 

Governance experiments The turn to new 
techniques of 
governance to embrace 
uncertainty and 
contingency 
Institutional innovation 

Stimulating transitions 
towards societal goals 

Literature on innovations 
studies (science and technology 
studies – STS, structuration 
theory, evolutionary theory and 
evolutionary economics) 
Literature on socio-ecological 
systems and transition 
management  
Literature on global 
environmental governance, the 
governance of urban socio-
technical networks and urban 
political ecology  

Learning as 
deepening, 
broadening and 
scaling up (Bos and 
Brown 2012) 
Institutional change: 
the de-
institutionalisation of 
existing socio-
technical 
configurations and 
the 
institutionalisation of 
new ones 

New partnerships 
between public, 
private and civil 
society actors 
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Top-down  Government 
experiments 

Municipalities as 
enablers of 
experimentation due to 
public authority (and 
related resources) 

Democratic legitimacy, 
representation, 
transparency and 
accountability of 
transition processes 

Literature on cities in 
sustainability transitions and 
environmental governance  
Political science literature on 
governance and institutional 
theory 
 

Governance through 
hierarchy and 
governance through 
networks 
Four roles of 
municipalities derived 
from institutional 
theory: Promoter, 
enabler, partner and 
non-role 

Municipalities 
 

Bottom-up  Grassroots 
experiments 

Local experimentation 
on social innovation by 
civil society 

Democratisation of 
innovation through civic 
engagement/the 
empowerment of civil 
society 
Development of social 
niches for the 
transformation of socio-
technical 
systems/society 

Literature on social activism 
and social movement theory 
 

Emergence of social 
niches 

Civil society 
Urban innovation as a 
design for, with and by 
citizens (Kaulio 1998) 

Combination 
of top-down 
and bottom-
up 

Civic experiments Local experimentation 
on socio-technical 
innovations through 
collaboration 

Democratisation and 
contextualisation of 
innovation; Reflecting 
particular urban 
problems and priorities 
and developing 
contextual and 
contingent approaches 

Literature on global 
environmental governance, the 
governance of urban socio-
technical networks and urban 
political ecology  

Governance through 
networks and 
collaborations 
(horizontal 
governance) 

Partnerships and 
networks between 
public, private and 
civil society actors 
(citizens, civil society 
initiatives, 
municipalities, 
universities, 
businesses) 

Transition 
experiments 

Transition experiments 
as sites of learning 
Reflexive governance 
framework 
Political steering 
between control and 

Stimulating transitions 
towards societal goals 

Transition management (TM) 
based in the literature on 
complex systems and 
evolutionary theory (Rotmans 
et al. 2001; Loorbach 2010) 

Learning through 
reflexive governance 
Strategic, tactical, 
operational and 
reflexive governance 
activities 

Frontrunners seen as 
critical agents for 
conducting transition 
experiments 
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contingency (Evans 
2016) 

Literature on transdisciplinary 
research and reflexive 
governance 

Urban Living Labs 
(ULL) 

Five key characteristics 
of ULL: geographical 
embeddedness, 
experimentation and 
learning, participation 
and user involvement, 
leadership and 
ownership, and 
evaluation and 
refinement (Voytenko et 
al. 2016) 

Stimulating and 
contributing to systemic 
and institutional change 
Democratisation of 
innovation processes: 
citizens not only users 
and consumers, but 
contributors and co-
creators 
 

Literature of innovation studies 
and socio-technical transitions 
(SNM and TM) 
Literature on deepening, 
broadening and scaling up (van 
den Bosch and Rotmans 2008) 
Literature on transdisciplinary 
research and knowledge co-
production 

Laboratory 
governance: 
combination of 
intervention with 
observation 
(Karvonen and Van 
Heur 2014) 
Emphasis on learning 
from real-world 
interventions 
(Bulkeley et al. 2017; 
Evans et al. 2018) 

New partnerships 
between public, 
private and civil 
society actors 
New partnerships 
between society and 
academia 
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4 Further lines of inquiry  
 

Further lines of inquiry on urban experimentation are the geography of experimentation, the 
embeddedness of local experiments in contexts of multi-level governance, the role of 
intermediaries and the building of resilience through experimentation. Each of these lines of 
inquiry shall be outlined briefly in the following.  

Taking up the spatial turn in sustainability transitions research, scholars discuss the geography 
and place-specificity of urban experimentation (Carvalho et al., 2012; Coenen et al., 2010; 
Dignum et al., 2020; Raven et al., 2017b; Späth and Rohracher, 2012; Torrens et al., 2019, 
2018; van den Heiligenberg et al., 2018, 2017). These studies are based on and seek to merge 
the literature on innovation studies and socio-technical transitions, primarily SNM, with the 
literature on economic geography and the geography of innovation, especially regional 
innovation systems and clusters. They show how local environments and experiments co-
constitute each other. Experiments evolve and align with local contexts in a path-dependent 
manner, but also move beyond and reshape these contexts, generating path-breaking 
dynamics (Carvalho et al., 2012; Torrens et al., 2019, 2018; van den Heiligenberg et al., 2018, 
2017). 

Reviewing the interpretations and perspectives on place and space in the literature on urban 
experimentation, Torrens et al. identify three lenses or metaphors: seedbeds, harbours and 
battlegrounds (2019). Rooted in SNM, seedbeds depict protective spaces for innovation. They 
are analysed by exploring the dynamics of shielding, nurturing and empowering. The 
metaphor of harbours underlines the connectivity and exposure of cities, which are embedded 
in transnational and cosmopolitan contexts and connected through multiple flows and 
mobilities. This strand of literature foregrounds the transnational linkages and knowledge 
flows between cities, giving rise to innovation journeys across cities and communities (Blok 
and Tschötschel, 2016; Wieczorek et al., 2015). In line with the literature on governance 
experimentation, the metaphor of battlegrounds portrays cities as sites of political 
contestation between divergent interests and imaginaries of the future. Drawing on political 
ecology and social movement theory, this perspective focuses on actor constellations and 
processes of collective sense making.  

Following the perspective of seedbeds, Coenen et al. seek to ground SNM in a spatial context 
(2010). They adopt a conception of proximity, which originates in the literature on economic 
geography and emphasises the proximity of regional innovation clusters. Boschma 
characterises proximity through five dimensions (2005). Cognitive proximity refers to 
knowledge and competence, organisational proximity to the structuring and embedding of 
relationships in formal organisations, social proximity to ties of trust, friendship and kinship, 
institutional proximity to institutional thickness through shared norms, values, rules and 
regulations, and geographical proximity to the physical-material distance between actors. 
Coenen et al. relate these dimensions of proximity to the three dynamics of SNM: the building 
of social networks, the articulation of expectations and second-order learning (2010, 298-
299). In line with Boschma, they argue that an optimal environment for innovation emerges if 
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actors, institutions and places are neither too close nor too distant, but at a medium level of 
proximity. 

Adopting the lense of harbours, scholars illustrate the embeddedness of local experiments in 
contexts of multi-level governance (MLG). They elucidate the interrelationship between local 
and MLG contexts by showing how experiments are contingent upon and might be impeded 
by national policy contexts, creating a competition on funding between cities and promoting 
orientations towards economic growth (Hodson et al., 2018). However, experiments might 
also be reinforced through alliance-building with external actors and through adopting 
external narratives and images, which ultimately restructures the power relations between 
local actors (Carvalho et al., 2012; Späth and Rohracher, 2012; Wieczorek et al., 2015). 
Furthermore, these scholars illustrate the processes of diffusion and scaling within such a 
multi-level context both in a vertical and horizontal direction: the vertical scaling between 
different levels of governance and the horizontal replication of experiments between cities 
(Bai et al., 2010; Kern, 2019; Smeds and Acuto, 2018). 

The scaling and embedding of the lessons learnt from local experimentation requires the 
support from intermediaries, who act as mediators, facilitators and boundary spanners (Bos 
and Brown, 2012; Engels and Walz, 2018; Franz, 2015; Horne and Moloney, 2019; Kronsell and 
Mukhtar-Landgren, 2018; Matschoss and Heiskanen, 2017; McGuirk et al., 2015; Perry et al., 
2018; Scholl and Kemp, 2016). Their roles and functions are derived from two distinct 
perspectives. Following the multi-level perspective, they act as intermediaries between niches 
and regimes. Following the perspective of multi-level governance, they act as intermediaries 
between the multiple levels of governance. Combining both perspectives, Matschoss and 
Heiskanen (2017) summarise the functions of intermediaries as follows: 

• The aggregating of lessons, combining local and non-local knowledge, expert and local 
knowledge 

• The disrupting of existing practices by introducing new practices 
• The scaling of local innovations to create an impact beyond the experimental context. 

Another line of inquiry on urban experimentation is the building of local resilience. These 
scholars explore how local experimentation can contribute to integrating resilience in urban 
planning practices (Crowe et al., 2016; De Flander et al., 2014; Evans, 2011). Two definitions 
of resilience can be discerned. The conception of resilience as equilibrium or engineering 
defines it as the ability to return to a stable equilibrium after a disruption of the status quo. 
The definition of resilience as non-equilibrium or socio-ecological change follows a dynamic 
and evolutionary paradigm and describes the ability of a system to adjust to constant change 
and disturbance (Folke, 2006; Holling, 1973; Pickett et al., 2004). Adopting the perspective of 
resilience as socio-ecological change, scholars on urban experimentation promote an 
emancipatory concept of resilience, which views resilience not only as the ability to adapt, but 
to renew and transform cities (Crowe et al., 2016; De Flander et al., 2014).  
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5 Discussion 
 

5.1 Critical reflections on the development of the field 
 

As a novel form of governance experimentation offers some prospects for initiating and 
shaping urban sustainability transitions, but also warrants some critical reflection. As urban 
experimentation addresses societal challenges, it has the potential of combining academic 
and local knowledge to generate insights on transition dynamics and actionable knowledge 
(Karvonen and van Heur, 2014; Patel et al., 2015; Schäpke et al., 2017a). By emphasising 
participation, experimentation might shift power balances and empower societal 
stakeholders (Evans and Karvonen, 2014; Karvonen, 2018; Singer-Brodowski et al., 2018; 
Wagner, 2017). It provides spaces for creativity and innovation (Evans and Karvonen, 2014; 
Kivimaa et al., 2017). In particular, it creates quasi-formal spaces within formal institutional 
settings to tinker with alternative ideas and approaches, and alter these very institutions 
(Scholl et al., 2018). This might enable change within otherwise rigid frameworks. By shedding 
a more optimistic light on contingency and uncertainty, it promotes a culture of failing and 
learning (Karvonen and van Heur, 2014; Nevens et al., 2013; Wagner, 2017). Through the 
demonstration of alternatives, it creates political legitimacy for novel ideas (Bos and Brown, 
2012; Carvalho et al., 2012; Evans et al., 2018; McFarlane, 2011). This might contribute to a 
constructive dialogue on sustainability, which might shift the debate from a focus on problems 
and crises (e.g. climate crisis or biodiversity loss) to solutions and pathways. 

However, one needs to caution against over-optimism and overrating the transformative 
potential of experimentation among both scholars and practitioners (Torrens et al., 2019). 
Local experiments often focus on single elements within sectors while systemic change relies 
on cross-sectoral and co-evolving dynamics. Moreover, being embedded within systems of 
multi-level governance, local authority remains constrained and contingent upon national and 
supra-national policy making (Fuenfschilling et al., 2019; Madsen and Hansen, 2019; Nevens 
et al., 2013; Schneidewind et al., 2018; Schreuer et al., 2010; Sengers et al., 2016a; Smeds and 
Acuto, 2018; van der Heijden, 2016). While the contextualisation of experimentation supports 
innovation, it might lead to a tension between place specificity and universality (Bai et al., 
2010; Chatterton et al., 2018; Dijk et al., 2018; Evans, 2011; Franz et al., 2015; Lang et al., 
2012; Nagorny-Koring, 2018; Perry et al., 2018; Schäpke et al., 2017b; Schneidewind, 2014; 
Schneidewind et al., 2018; von Wirth et al., 2019; Voytenko et al., 2016; Weiland et al., 2017; 
Williams, 2016). Local experimentation therefore needs to be integrated across sectors and 
levels of governance. 

Urban sustainability transitions are long-term processes. This raises the question of how to 
move from short-term interventions to the long-term governing and shaping of transition 
pathways (Evans et al., 2018; Karvonen et al., 2013). This relates particularly to the often short-
term funding of urban experiments, leading to action that often remains fragile and 
fragmentary (Baccarne et al., 2014; Chatterton et al., 2018; Chu, 2016b; Franz, 2015; Franz et 
al., 2015; Gerhard and Marquardt, 2017; Hodson et al., 2018; Juujärvi and Pesso, 2013; 
Kivimaa et al., 2017; Parodi et al., 2016; Schäpke et al., 2017b; Schreuer et al., 2010; Sengers 
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et al., 2016b; Voytenko et al., 2016; Wagner, 2017; Wiek et al., 2017). In a similar vein, there 
is little evidence of the broadening and scaling of local experiments to translate local lessons 
into wider sustainability transitions (Bulkeley et al., 2018; Caprotti and Cowley, 2017; Kivimaa 
et al., 2017; von Wirth et al., 2019; Voytenko et al., 2016). However, the relevance and impact 
of experiments should not be evaluated solely by their potential for broadening and scaling, 
because this would over-emphasise success and disregard failure (von Wirth et al., 2019). This 
would contradict the intention of experimentation to acknowledge failure and learning-by-
failing.  

Moreover, local experiments might remain of a symbolic nature and reinforce instead of 
transform established structures, cultures and practices (Bulkeley et al., 2014a; Evans and 
Karvonen, 2014; Evans et al., 2018; Hodson et al., 2018; Karvonen, 2018; Karvonen et al., 2013; 
Karvonen and van Heur, 2014; Scholl and Kemp, 2016). They might overshadow issues of 
profound systemic change (Kivimaa et al., 2017). Examples are a paradigm shift in economic 
thinking, re-orientating economic ideals from efficiency and growth to sufficiency and post-
growth (Feola, 2019), or questions of public or private property and provision of 
infrastructures and services. They might further be coopted by private sector interests to 
reinforce neoliberal modes of governance and protect existing power structures (Blok and 
Tschötschel, 2016; Evans, 2016; Evans and Karvonen, 2014; Hodson et al., 2018; Karvonen et 
al., 2013; Karvonen and van Heur, 2014; McFarlane, 2011; McLean et al., 2016; Savini and 
Bertolini, 2019; Torrens et al., 2019; Voytenko et al., 2016).  

This points towards a critical reading of the politics of experimentation as promoted by the 
literature on governance experiments. Such a critical perspective implies a shift from a 
technical or functionalist understanding towards a political understanding of 
experimentation. This also relates to the ethical questions surrounding the cooperation 
between scientists and practitioners in transdisciplinary research. Technocracy should not 
trump democracy and not de-politicise experimentation through the authority and legitimacy 
attributed to academia. The expert voice of academics might otherwise undermine the voice 
and agency of citizens (Bos and Brown, 2012; Caprotti and Cowley, 2017; Evans, 2011; Evans 
et al., 2018; Hellström Reimer et al., 2012; Schäpke et al., 2017a; van Breda and Swilling, 2019; 
von Wirth et al., 2019; Weiland et al., 2017). 

 

5.2 Avenues for future research 
 

In light of these limits to the transformative potential of local experimentation, several 
avenues for future research can be outlined. The impact and the embedding of local 
experiments remain a research gap. Future studies could explore how experiments as one 
particular mode of governance can contribute to the governing of wider sustainability 
transitions (von Wirth et al., 2019). They could study how experiments seek to overcome path 
dependent and obdurate structures, cultures and practices, which perpetuate the status quo 
(Karvonen and van Heur, 2014). As experiments seek to encourage participation, future 
studies could analyse how the question of who is included or excluded shapes the form and 
impact of experiments (Bulkeley et al., 2018; Voytenko et al., 2016). The role of public, private, 
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civil society and academic actors could be explored further. In a similar vein, experiments 
provide an infrastructure for transdisciplinary research and it could be analysed how 
institutional elements influence knowledge generation and lesson drawing in experiments 
(Karvonen and van Heur, 2014). Research could further examine the transferability of lessons 
learnt from local experiments to other cities and communities (horizontal direction), and 
across local, national and international governance levels (vertical direction) (Bai et al., 2010; 
Voytenko et al., 2016). It could analyse the dynamics of de-contextualisation, transfer and re-
contextualisation as insights and lessons are replicated elsewhere (see also Geels and Deuten, 
2006). Moreover, experimental governance is meant to be a form of reflexive governance. 
Embedding therefore entails the question of how learning and reflection on experimental 
governance – so-called meta-learning (Wolfram et al., 2019) - could be institutionalised. 

Future research could explore the link between novel modes of experimental governance and 
traditional modes of urban planning and development to elaborate how experiments could 
be embedded in existing governance arrangements (von Wirth et al., 2019; Voytenko et al., 
2016). Given the long-term nature of transitions, local experiments need to be integrated into 
a long-term governance framework, where one experiments builds on another and is 
combined with strategies of embedding. While experimental governance is one particular 
mode of governance, it needs to be integrated into a comprehensive set of governance modes 
to address the multiple challenges of systemic change. This is for instance institutional change 
to redefine rules and regulations to enforce sustainability – and not reinforce unsustainability 
– or the introduction of intermediaries. The role of these intermediaries should be explored 
in more depth as they can be important mediators and translators between the old and the 
new (Torrens et al., 2019). They can mediate between different actors, sectors and levels of 
governance. 

Local experiments should not be analysed solely as single units, but the collective effort of 
experimentation and the relationships between multiple experiments should be explored 
(Madsen and Hansen, 2019). This implies a collective and comprehensive view on 
experimentation that moves beyond the analysis of individual experiments. In particular, the 
study of networked forms of governance such as city networks might elucidate how 
transnational networks shape local experiments and vice versa (Madsen and Hansen, 2019; 
Smeds and Acuto, 2018). 

In particular, the study of urban experimentation is meant to reveal the meaning of places and 
spaces for experimentation. However, the geography of urban transitions with their specific 
histories and path dependencies remains under-explored (Späth and Rohracher, 2012; 
Torrens et al., 2018). Future research could elaborate how the proximity of local settings 
affects experimentation and how local contexts influence the scaling of lessons learnt from 
local experimentation (Sengers et al., 2016a; van den Heiligenberg et al., 2018). Such research 
could show how geography shapes local transitions and “thereby go beyond merely 
establishing ‘that’ it matters” (Madsen and Hansen, 2019, p. 15; see also Hansen and Coenen, 
2015; van den Heiligenberg et al., 2018). 

 



23 
 

6 Conclusion 
 

The article has mapped the literature on urban experimentation and transformation and 
derived a typology of local experiments, which is structured along the technical/managerial 
and the social/civic line of thought on experimentation. This descriptive mapping shows the 
prevalence of the social/civic line of thought in the study of urban experimentation. This 
indicates a turn to governance, which conceives of and explores experimental governance as 
a novel form of governance within urban settings. These governance experiments follow 
different logics: a top-down/hierarchical logic, a bottom-up/participatory logic or the 
combination of the two. 

The review further allows for evaluation and reflection on experimentation as a novel form of 
governance. It elaborates the potentials of embracing the experimental turn, but also offers a 
critical reading of experimentation. It cautions against overrating the transformative potential 
of experimentation and calls for examining the politics of experimentation. It points to the 
importance of moving beyond short-term interventions and individual experiments towards 
continuity and the long-term governing of sustainability transitions. Experimental governance 
is to be viewed as one mode of governance, which should be integrated into a comprehensive 
and holistic set of transition governance, combining multiple strategies and addressing 
multiple levels of governance. This should be a subject of future research.  
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Classic accounts of transitions research have dominantly built on reconstructions of historical transition 

processes and in-depth case studies to identify and conceptualize socio-technical change. While such approaches 

have substantively improved our understanding of transitions, they often suffer from a methodological 

nationalism and lack of generalizability of the insights gained. To address this gap, we propose a novel 

methodology – socio-technical network analysis (STNA) – to map and measure socio-technical alignment 

processes across time and space. STNA provides a relational and dynamic perspective on how social and 

technical elements get reconfigured and aligned into “configurations that work”, allowing for the identification 

of differentiated transition trajectories at and across spatial context. The method’s performance is illustrated by 

the empirical case of ongoing transition processes in the global water sector. Building on this illustration, we 

outline potential future avenues of research, sketching the contours of what we believe could become a very 

generative conceptual perspective and methodological approach for transitions research in the future. 

1. Introduction 

Understanding fundamental sector transformation has become a major field of research in innovation 

studies and related social science disciplines (Smith et al., 2010). In particular, sustainability transition 

studies have coined key conceptual and analytical frameworks and reconstructed transformation 

processes in a broad variety of sectors such as energy, water, food, transport or public health (Markard 

et al., 2012). One of the core tenets of this literature is that sectoral transformations have to be understood 

as reconfigurations of sociotechnical systems (Geels, 2002). At the core of theorizing lies the alignment 

of actors, technologies and institutions into socio-technical “configurations that work” (Rip and Kemp, 
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1998). The configurational characteristics imply that if a certain set of actors, institutions and 

technologies is well-aligned and deeply institutionalized (or taken for granted), a sector will evolve 

along rather narrow trajectories for several decades before a next deep reconfiguration will take shape 

accommodating for major technical or societal discontinuities, a pattern termed as successions of 

“punctuated equilibria” (Markard et al., 2012, Geels, 2004, Markard and Truffer, 2008, Levinthal, 1998).  

Due to the highly complex and systemic nature of socio-technical transformation processes, the vast 

majority of transition studies draw on historical or qualitative case studies, which allow for a detailed 

reconstruction of the dynamic processes that lead to the (dis-)alignment of technological and 

institutional elements, of struggles between proponents of alternative trajectories, as well as of the newly 

emerging (and ideally more sustainable) socio-technical configurations (e.g. see the famous case of the 

transition from sailing to steam ships by Geels, 2002). Even though transition studies have by now 

moved beyond historical reconstructions of technology substitution processes and adopted a wide 

variety of methodological approaches, most studies still remain restricted to in-depth reconstructions of 

transition processes in specific urban, regional or national contexts. As a result of this implicit 

methodological nationalism (Coenen et al., 2012, Hansen and Coenen, 2015), transition research tends 

to emphasize the context-sensitivity, while blurring the fact that many of the relevant alignment and 

change processes are driven by forces operating at international/transnational levels and in between 

several places at once (Bauer and Fuenfschilling, 2019, Fuenfschilling and Binz, 2018, Sengers and 

Raven, 2015). 

More substantively, over-relying on a case study approach implies that cross-comparisons and 

generalizations between transition trajectories in different spatial or sectorial contexts remains a 

challenge, which is likely to hamper progress in the future theoretical development of the field 

(Alkemade, 2019). One of the methodological challenges when aiming to move towards more 

quantitative assessments of socio-technical dynamics is that evolving configurations (i.e. dynamic 

relationships between different factors) have to be measured and assessed rather than specific values of 

independent factors, which is the core of conventional quantitative methods (Weber and Truffer, 2017). 

In the present paper, we therefore propos a semi-quantitative relational methodology for mapping shifts 

of socio-technical alignments over space and time, which we call socio-technical network analysis 

(STNA). The STNA method builds on (and substantially extends) a recently established method from 

political sciences known as Discourse Network Analysis (DNA) (Leifeld, 2017). We adapt this method 

in a way that allows to assess (dis-)alignments among actors, institutions and technologies in socio-

technical transition processes.  

The method builds on the coding of actor statements, which are recorded in publicly available document 

repositories, like newspaper databases, policy archives or user fora on social media sites. Depending on 

the temporal and spatial resolution of these databases, our approach enables a semi-quantitative 

reconstruction of the temporal and spatial (dis-) alignments of socio-technical configurations. We claim 
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that by mapping statements by various actors referring to institutional and technological elements as 

relational structures (networks), we are able to depict the emergence of new as well as shifts in the 

dominance of existing socio-technical configurations. The qualitative basis of the data in turn enables 

to identify key mechanisms and actors that drive these processes. When analysed across different types 

of documents (daily newspaper, professional magazines, policy protocols, etc.), the method furthermore 

enables the combination of complementary actor perspectives on historical and ongoing transition 

trajectories.  

We apply the STNA method to public discourses in national newspapers and global industry magazines. 

We follow Fünfschilling and Truffer (2014) in conceptualizing socio-technical transitions as shifts in 

the highly institutionalized core of an organizational field (DiMaggio and Powell, 1983, Scott, 1991). 

Actor statements are interpreted as exemplary voices on how to best solve key challenges in an 

organizational field. Coherent combinations of such statements can be interpreted as proxy measures for 

the internal alignment of pre-existing or emerging socio-technical configurations. We expect that, in 

debates about future pathways, the configurations that are compatible with a prevailing regime will be 

more coherent and voiced by more numerous and more powerful actors than newly emerging and 

potentially regime-challenging configurations. A socio-technical transition will therefore be mirrored 

by a shift in the kinds of storylines that actors will mobilize in a field’s public discourses. Over time, we 

would expect to see a shift from one (or several) well-aligned configurations/storylines to new one(s), 

mirroring the de- and re-institutionalization of regime structures.  

We thus follow other transition scholars in applying a discursive lens for understanding the (de-) 

institutionalization of socio-technical configurations, as well as strategies of actors pushing for certain 

technological or institutional trajectories rather than others (Raven et al., 2015, Geels and Verhees, 2011, 

Rip and Talma, 1998). Smith and Raven (2012), for instance, argued that transition proponents may 

either adopt a fit-and-conform or a stretch-and-transform strategy to strengthen alternative socio-

technical configurations, which lead to more or less radical transformative pressures on the prevailing 

regime configurations. Discourses thus reflect not only how technological and institutional elements get 

gradually (dis-)aligned in a transition process, but also how the advocates of different socio-technical 

configurations attempt to influence audiences across space and scales (Smith et al., 2014, Murphy, 

2015). This opens various highly promising inroads for spatially more open and cross-comparative 

research designs. 

While the STNA method can be applied to a broad set of transition dynamics, we will illustrate its 

analytical power by retracing the spatial and scalar variation in an imminent transition in the global 

urban water management (UWM) sector. This sector has historically developed along a highly 

institutionalized socio-technical regime of centralized treatment and bulk transports of water through 

sewers and water pipes (Fuenfschilling and Binz, 2018, Larsen et al., 2016). Over the past decade, 

decentralized, modular solutions have been increasingly promoted as a potentially more sustainable 
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alternative (Hoffmann et al., 2020, Larsen et al., 2016). Yet, the uptake of these new socio-technical 

configurations is still limited in most places and has shown great spatial variation. We will trace this 

variation by applying STNA to a selection of 576 articles drawn from 180 national and international 

newspapers during an eight year period from 2011-2018. This enables the mapping of ongoing (dis-

)alignment processes around centralized and modular water technologies. From this we can identify 

different transition potentials between countries, derive spatially differentiated development pathway 

and draw implications on the potentially effective policy and industry strategies.  

The paper is organized as follows. Section 2 outlines the conceptualization of transitions as spatially and 

temporally differentiated (dis-)alignments of alternative socio-technical configurations, and elaborates 

how discourses can be used for retracing the corresponding dynamics in alignments. Section 3 

introduces the STNA method and illustrates how it can be used for retracing socio-technical 

configurations over time and space. Section 4 illustrates the application of STNA to our empirical case 

in the global water sector. Section 5 discusses the implications of our findings and outlines the contours 

of a broader research agenda leveraging the full potential of the STNA method. 

2. Mapping and measuring the (dis-)alignment of socio-

technical configurations through discourses  

In transition studies, the structural transformation of sectors is essentially conceptualized as the 

“destabilization or de-institutionalization of existing socio-technical configurations and the creation and 

diffusion, hence institutionalization, of new ones” (Fuenfschilling, 2019: 2). Transitions occur when 

well-aligned and stable socio-technical configurations (the combination of technologies, actor networks, 

and institutions that have co-evolved and stabilized over long periods of time – e.g. in the fossil fuel 

industry) start to shift or get supplanted by one or several alternative configuration(s) that revolve around 

different core values and technologies (e.g. emergent renewable energy technologies). Typically these 

transformations are accompanied by major shifts in the underlying ‘grammar’ or ‘deep structure’, which 

guide the practices of actors in a field, i.e. the “socio-technical regime” (Geels, 2002). To understand a 

transition, one has to understand how regime shifts come about, i.e. how certain deeply institutionalized 

alignments of institutional, technical and material elements get supplanted with new ones or 

reconfigured to a radically different socio-technical configuration. Mapping and measuring these (dis-

)alignments stands at the core of our intended contribution. Yet, before introducing this method, we 

have to elaborate on how to conceptualize the relevant dynamics. 
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2.1 Socio-technical configurations as alignments of field elements  

As a conceptual starting point, we propose to depart from an institutional perspective on socio-technical 

transitions, which places the transformation of socio-technical systems at the level of organizational 

fields (Fuenfschilling, 2019). Fuenfschilling and Truffer (2014) (building on Thornton and Ocasio, 

1999, DiMaggio and Powell, 1983) argued that an organizational field perspective helps framing socio-

technical change processes in a more open way than other transitions frameworks, which depend on 

more dichotomous distinctions between regime, niche and landscape structures (Hoogma et al., 2002, 

Geels, 2002, Rip and Kemp, 1998). Organizational fields have been initially defined as the aggregate of 

organizations that define “a recognized area of institutional life”, as for example an economic sector 

with competing companies, users, consumers and regulators (DiMaggio and Powell, 1983, p.148). More 

recently, this definition has been extended to an understanding of fields as relational spaces in which 

various organizations may get involved and interact in collective sense making processes around 

organizational and field level processes (Wooten and Hoffman, 2016). In this context, socio-technical 

regimes can be understood as the most highly structured core of an organizational field (Fuenfschilling 

and Truffer, 2014). Transitions are provoked by emerging socio-technical configurations, which mature, 

get more and more aligned and institutionalized and start to reshape broader rules and alignments in the 

organizational field. The different elements of the new configurations may be more or less strongly 

aligned, challenging the predominant regime structures to a lesser or higher degree. This view opens up 

for capturing a wide variety of transformation processes and more differentiated transition trajectories 

that go beyond the conventional linear niche-regime substitution epitomized in earlier versions of the 

multi-level perspective (MLP) (as proposed by Geels and Schot, 2007). Our work here can, therefore, 

be seen in line with recent work on more multi-dimensional and differentiated conceptualizations of 

regimes or transitions trajectories (such as Geels et al., 2016, van Welie et al., 2018). 

The institutional view on transitions furthermore enables the qualification of regime structures as more 

or less strongly institutionalized socio-technical alignments at any moment in time (Fuenfschilling and 

Truffer, 2014, van Welie et al., 2018). Fünfschilling and Truffer (2014) argued that the strength of a 

regime in guiding actor strategies is, among other things, dependent on the number of competing field 

logics present in an organizational field (Thornton and Ocasio, 1999, Thornton and Ocasio, 2008). A 

strong regime, in this view is characterized by a strongly aligned and deeply institutionalized socio-

technical configuration, which responds to a single and largely uncontested prevailing field logic. A 

weak regime, instead, would be characterized by (several) poorly aligned socio-technical configurations, 

which have to accommodate several competing field logics (Fuenfschilling and Truffer, 2014). The 

organizational field as a whole will in general hold a variety of more or less strongly aligned and 

institutionalized socio-technical configurations that get promoted by diverse actor coalitions. The 

conventional view of a transition playing out between a single dominant regime, getting challenged and 

ultimately overthrown by a single niche, therefore, represents only one (and arguably a quite simple) 

among many potentially relevant transition trajectories (van Welie et al., 2018, Geels et al., 2016). 
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As a first intuitive depiction of how to conceptualize transitions in this framework, fig. 1 depicts three 

ideal-type constellations of socio-technical configurations in an organizational field. Building on the 

representation proposed by Fünfschilling and Truffer (2014), competing socio-technical configurations 

can be depicted as networked elements in a ‘radar plot’. The centrality of social and technical elements 

in the radar plots represent their degree of institutionalization, whereas the presence and width of the 

links between them reflect the strength of their alignments. Radar plot I depicts a core-configuration 

with strongly aligned and institutionalized elements (solid filled nodes), which can be interpreted as the 

regime core. The pattern-filled, more emergent cluster of nodes represents a competing socio-technical 

configuration that is less aligned and supported by more peripheral actors. In plot II, the marginal 

configuration is getting partly integrated into the regime structure. Plot III, instead, shows a newly 

reconfigured regime constellation, which resulted from a strong merger of the formerly distinct 

configurations.  

This configurational representation enables a new inroad into analysing transitions and a more 

systematic comparison between different transition trajectories, such as those happening in different 

places and at different spatial scales (Coenen, 2012, Truffer et al., 2015). Transition dynamics may play 

out very differently within different countries, regions or cities, due to different degrees of 

institutionalization of competing socio-technical configurations in different cultural and socio-economic 

settings. At the same time, alignment processes may extend well beyond national boundaries and thus 

strongly shape potential transition dynamics in various places and  at various spatial scales at once 

(Sengers and Raven, 2015, Binz and Truffer, 2017, annonymized, submitted). Fuenfschilling and Binz 

(2018) argue that multi-scalar interdependencies may be crucial in explaining how and why certain 

socio-technical configurations may represent dominant templates that diffuse to various national 

contexts by “global regime” structures. Hence, in our conceptual terminology, the core of an 

organizational field may form in different places and at different spatial scales at once. Seeking to map 

and measure these spatial and configurational complexities of socio-technical alignment processes, we 

Fig. 1 Socio-technical configurations as alignments of field elements. Own illustration.  
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will in the following section propose a discursive approach that builds on exiting conceptual and 

empirical explorations of discourses in transition studies.   

 

2.2 Mapping and measuring configurational dynamics through discourses 

The empirical assessment of changes in socio-technical configurations requires a detailed capturing of 

the dynamics that lead to the (dis-)alignment of actors, institutions and technologies. In most transition 

studies so far, socio-technical alignments were identified through process tracing by means of in-depth 

historical and qualitative case studies. This approach provided deep insight into core mechanisms that 

drive specific transition processes, but made it rather difficult to generalize mechanisms that operate 

across different technologies, time periods or spatial units (Svensson and Nikoleris, 2018, Sorrell, 2018). 

One of the reasons for the prevalence of this methodological approach, is that compared to other realms 

of innovation studies, -- e.g. those focusing on conditions for new knowledge generation, which can rely 

on global patent and publication databases -- there are no comparable systematic and extensive stocks 

of data that would enable to map socio-technical (dis-)alignment dynamics with quantitative methods.  

In order to overcome these limitations, we propose a methodological approach, which builds on textual 

recordings of discourses. Discourses have been defined as “ensemble[s] of ideas, concepts and 

categories through which meaning is given to social and physical phenomena, and which is produced 

and reproduced through an identifiable set of practices”(Hajer and Versteeg, 2005, p. 175). Discourses 

may serve as a suitable lens to reconstruct transition processes because they will reflect different actors’ 

arguments for or against the need for change in a given field. Especially under conditions of looming 

change or crisis, actors will be compelled to publicly voice their opinions in order to control for problem 

definitions, the assumed nature of future challenges, or influence how contradicting values will be 

considered in future development pathways (Seo and Creed, 2002, Wooten and Hoffman, 2016).  

Discursive approaches have already been applied to various problems in socio-technical transition 

studies. They have been used to analyse strategies of transition proponents (Raven et al., 2015, Smith et 

al., 2014, Smith and Raven, 2012), the building and maintenance of legitimacy for specific technologies 

(Geels and Verhees, 2011), the semi-coherence of socio-technical regimes (Fuenfschilling and Truffer, 

2014), and the formation of socio-technical storylines, e.g. through the translation of landscape pressures 

in proponents’ and opponents’ framing activities (Rosenbloom et al., 2016).  

Framing, in this context, can be defined as an act of sense making that renders events or objects 

meaningful and guides collective action (Benford and Snow, 2000). In some cases, the framing of 

technological and/or institutional field elements may evolve around antagonistic pro- and con- patterns 

(Rip and Talma, 1998), but in most cases it will follow more nuanced strategies of empowerment and 

obstruction (Raven et al., 2015). While, for example in discourses around policy issues, the relevant 

framings often split into antagonistic and partisan camps, experts voicing opinions about the most 
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desirable future infrastructure system (as e.g. in the energy transition) will likely rather try to highlight 

a certain socio-technical configuration’s benefits to a given audience. Framing in this sense, becomes a 

subtle, yet powerful type of embedded agency through which actors attempt to influence and make sense 

of wider institutional and material contexts (Battilana et al., 2009).  

Discourses and framing thus provide useful proxy measures for identifying patterns, dynamics and 

strategies through which socio-technical configurations may develop, align, stabilize or get challenged. 

We interpret alignments in these configurations as follows: If in a period of crisis or contestation, 

specific field elements, say a technology and a piece of regulation, are repeatedly co-mentioned by 

certain organizations, we would expect that they are closely aligned. A cluster of such closely aligned 

field elements, may in turn be interpreted as a (socio-technical) “configuration that works” (Rip and 

Kemp, 1998). The more often a certain constellation of elements is mobilized in a discourse and the 

more actors endorse it, i.e. positively evaluate it, the more institutionalized this alignment will be. Hence, 

we expect that the number of statements in which certain elements are co-mentioned provides a proxy 

measure for the degree of institutionalization of a corresponding socio-technical configuration.  

One key advantage of this conceptual lens is that extensive textual databases exist, through which 

discourses can be empirically reconstructed. Potential databases comprise a wide array of textual media, 

such as newspapers, conference proceedings, government protocols, online blogs or industry magazines. 

The availability of document stocks over long time spans and across a wide variety of spatial ranges 

enables the reconstruction of longer term developments and the comparison between geographical units 

in a systematic way. The discursive lens, thus, also improves our ability to retrace the geography of 

socio-technical transition processes, since it allows to empirically assess the places and scales at which 

both transition proponents and opponents, as well as their audiences are voicing their opinions (Smith 

et al., 2014). As an example, we can distinguish conceptually between expert discourses that are forming 

in the professional circles of a (global) sector, and policy discourses that are carried out in specific 

national/regional/urban spatial subsystems. In the former case, key actors will be internationally 

operating companies, NGOS, consultants or investors that will frame certain technical approaches as 

superior solutions at international conferences, trade fairs, as well as in professional industry magazines, 

blogs, etc. In the latter case, fierce power/framing battles will be fought by the proponents and opponents 

of certain technological solutions in the context of national / regional or even urban policy arenas. The 

relevant framing activities will be staged in local/regional/national newspapers as well as in 

parliamentary debates, roundtables, policy fora, and the like.  
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3. Method 

Based on the above conceptual basis, we will now further specify our semi-quantitative relational 

approach for reconstructing the (dis-)alignment of socio-technical configurations across time and space. 

To this end, we depart from an established method in political sciences, Discourse Network Analysis 

(Leifeld, 2009, Leifeld and Haunss, 2012, Leifeld, 2017), which allows the mapping of salient framing 

constellations by various actors, which may help specifying the dynamic and semi-coherent fabric of 

socio-technical change. 

3.1 Discourse network analysis (DNA) 

The core idea of DNA rests on the relational characteristics that scholars have attributed to policy 

debates, arguing that coalitions between actors may emerge from discourses as a consequence of similar 

beliefs, arguments or policy stances, which once established, usually remain stable over many years 

(Leifeld, 2009, Leifeld, 2017). The method then builds upon two conceptual ideas that are crucial to 

define their object of interest, “advocacy coalitions” (Sabatier, 1988)  and “discourse coalitions” (Hajer, 

1995). The core difference between the two can be found in the analytical level at which they 

conceptualize a debate or discourse. While advocacy coalitions may form in broader, problem oriented 

policy debates around multiple issues with actors discussing multiple policy proposals, discourse 

coalitions rather concern the debate around the pros and cons of one specific policy issue, for which 

multiple justifications may be used (Leifeld, 2017). DNA builds on these ideas by maintaining that 

Fig. 2 DNA network intuition. Adapted from Leifeld, 2017 
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analyzing advocacy or discourse coalitions allows for a quantitative mapping of the level of cooperation 

and conflict among actors in a systemic context.   

Complementary to advocacy and discourse coalitions, also concepts can be linked to each other. The 

common uttering of two concepts by the same actor(s) implicates some degree of ideological and 

intrinsic compatibility between the concepts, and hence their mutual congruence. While the individual 

agreement or disagreement of a concept can be understood as an evaluation process, the congruent 

evaluation of several concepts, may be operationalized as the integration of evaluations into a coherent 

storyline (for such an operationalization see also Leifeld and Haunss, 2012). Fig. 2 illustrates the 

network intuition behind DNA and links it to the conceptually defined terminologies.  

Following this intuition, actors can be associated with concepts, in a so-called affiliation network. An 

actor who is linked to a concept indicates that the actor has in some way framed the concept, e.g. made 

a statement regarding a specific policy proposal. On one hand, actors linked in an actor network are 

connected to each other because they have referred to the same concept. The link between concepts in 

the concept network, on the other hand, can be reconstructed by references to concepts that are jointly 

mentioned by the same actors. Further, references to concepts can be qualified by a binary variable for 

a positive (e.g. the agreement with a policy proposal) or negative (e.g. disagreement) evaluation. 

Congruence among concepts then emerges out of actors’ joint agreement, or joint disagreement 

regarding a concept, whereas conflict arises from oppositional evaluations of a concept. The weight of 

an edge in a congruence or conflict network can then be interpreted as the strength of the congruence or 

conflict between two actors or two concepts. If for example, two actors congruently frame several 

concepts in a specific period of analysis, the weight of the edge between them will reflect the number 

of concepts they agree on, or (in a weighted network) the number of instances that they have jointly 

agreed on concepts.  

 

DNA has been applied to socio-technical transition studies already, however mostly in the form of 

analyzing policy debates, especially in work on the politics and power of transitions (Kern, 2011, 

Markard et al., 2016). For example, Sabatier (1988)’s advocacy coalition framework has been an 

important reference for the study of technological innovation systems from the very beginning (Bergek, 

2008), and more recently it has gotten ample attention by transitions scholars interested in the policy 

related aspects of transitions (Markard et al., 2016, Kern and Rogge, 2018, Schmidt et al., 2019). 

Similarly, Hajer (1995) conceptualization of discourse coalitions has resonated with scholars interested 

in discourses related to transitions policies (Kern, 2011, Rosenbloom et al., 2016). Based on this, the 

application of DNA within the realm of transition policy debates seems like a highly promising avenue 

for future research (see also Schmidt et al., 2019). However, as we will elaborate, our focus on socio-

technical alignment goes clearly beyond the realm of policy debates. Rather, similar to Geels and 

Verhees (2011) and Konrad et al. (2012), the STNA perspective perceives societal, political and 

professional discourses as mirror images of aligned socio-technical configurations. Mapping and 
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measuring socio-technical alignment processes from a network perspective has several deep 

implications, which we will elaborate next. 

     

3.2 Socio-technical discourse network analysis (STNA) 

As Geels and Verhees (2011) have shown, technology proponents do not only need to discursively 

portray their technology itself or its performance as positive, but they also need to make sense of its 

implications with regard to broader social, political and economic agendas. Hence, STNA not only aims 

at capturing individual organizations’ policy stances but rather their full portfolio of evaluations related 

to institutional and technical elements, such as infrastructure solutions, policies, forms of regulation or 

sector norms. Analytically, this shifts the focus away from discourse coalitions around specific policies 

towards broader and less coherent advocacy coalitions that assemble around different technologies and 

institutions and logics in an organizational field. This has various implications for what we can expect 

from the analysis.  

At the actor level, we do not expect the partisan advocacy coalitions that emerge from policy discourses, 

but rather a patchwork of alignments that will supposedly be stronger among actor groups that share 

common rulesets, beliefs and norms. While this may result in networks that are less dense and slightly 

more difficult and fuzzy to interpret at the actor level, it is at the level of concepts, where we see a major 

contribution of STNA.  

Concept congruence networks allow for a novel, relational assessment of the internal alignment and 

degree of institutionalization of different socio-technical configurations. Through concept congruence 

networks, STNA is able to map not only the most prevalent social and technological elements in 

societal/expert storylines, but also the strength of their internal alignment. To see how this can be directly 

operationalized through the computation of a concept congruence network and centrality measures, let’s 

have a look at a slightly altered version of our example I in Fig.1 (Fig. 3). Note that our representation 

here does not include actors, since we are looking at the one-mode transformation of a concept network, 

that is, a network of the technologies and institutions that are being co-mentioned by actors.   

The degree of alignment between field elements is operationalized visually through a radial centrality 

layout. In this network representation, each nodes’ position reflects its “network centrality score”. In the 

simplest form, degree centrality measures the number of other concepts that a concept is linked to. In 

actor networks, a person with a high degree centrality can be interpreted as “a major channel of relational 

information, […] occupying a central location” (Wasserman and Faust, 1994, p. 179). In concept 

congruence networks, a higher degree centrality reflects the fact that actors have used a concept 

conjointly with many other concepts. A central concept then appears as highly compatible with many 

other concepts with which it may form coherent storylines, represented by clusters of concepts. Hence, 

centrality provides a proxy-indicator for the level of alignment of different field elements. The most 

strongly aligned field elements (with the highest degree centrality), may therefore be interpreted as the 
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highly institutionalized core configuration of an organizational field, i.e. its regime. In contrast, if certain 

elements are not well aligned with the core configuration(s), they will co-occur with fewer, and more 

diverse concepts in less stable temporal patterns and be more often either openly challenged or side-

lined by the actors supporting a competing socio-technical configuration. 

For illustrative purposes, we have differentiated between different institutional field elements in fig. 3 

(circled nodes), including different infrastructure or governance design paradigms (e.g. centralization 

vs. decentralization of utility services), different types of regulation, and the field logics, of which one 

is structuring the core configuration (here L1) and one is aligned with an emerging configuration (L2). 

This list of elements chosen here is non-exhaustive, and will vary according to the organisational field 

under investigation. Each node is positioned according to its weighted degree centrality, that is, not only 

taking into account the fact that concepts have been conjointly used in a congruent manner, but also the 

number of times that this has happened. E.g. the link between the central field logic L1 and its adjacent 

technology T3 is visualized by a thicker line than the link between T3 and regulation R1, indicating that 

the congruent combination L1-T3 is used more frequently than T3-R1. The positionality of T3 on the 

concentric circle for a weighted degree of 15, then indicates that T3 was congruently used with its 

adjacent nodes P1, L1 and R1 15 times overall. The centrality network plot thus provides a visual 

interpretation of the centrality of various framed elements, which takes into account both their 

institutionalization (as measured in the frequency of their use) and their alignment with other elements 

(as measured through the strength of their congruence links).  

Fig. 3 STNA: Concept congruence networks as a measure of socio-technical alignment. Own figure, 

numbers on concentric circles indicate centrality score of each field element.   
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Since the relational data can also be represented as actor networks, it is further possible to retrace the 

driving (or blocking) actors behind changing configurations, allowing to answer questions regarding the 

importance of different actor types, the emergence of novel technology proponents, and the shifting role 

of incumbents in socio-technical transitions. If for example a growing institutionalization of an emerging 

configuration can be associated with increasingly resourceful types of organisations, one may interpret 

this as indications for an increasing maturation of the underlying system of innovation, in the sense of a 

structural equivalent of what Suurs and Hekkert (2009) called “motors of innovation”. This could be 

further extend to a notion of motors of creative destruction (Kivimaa and Kern, 2016), if these 

organisations’ storylines involve both the legitimation of novel and the de-legitimation of core regime 

concepts. While such an analysis would focus on the formation of an emerging innovation system, 

STNA could equally be applied to the alignment processes around the establishment of a dominant 

design within a specific technological field, like the membrane bioreactor technology in the Chinese 

UWM sector (Yap and Truffer, 2018).  

In following, however, we will apply the method to the analysis of spatially variegated socio-technical 

alignment processes in an emerging transition in the global UWM sector. Prior research has shown that 

the global regime around centralized water infrastructures and associated technologies has been 

established to varying degrees across countries and is strongly reinforced through organizations that 

operate at the global-scale, such as multi-national companies, consultancies, NGOs and associations 

(Fuenfschilling and Binz, 2018). Hence, in following section, we will briefly elaborate on STNA’s 

ability to capture geographical and scalar information, allowing us to map and measure socio-technical 

alignments in organisational fields that from in different spatial contexts and at different spatial scales.    

3.3 Capturing multi-scalar regime structures through STNA  

To exemplify a geographically sensitive STNA analysis, we need to elaborate on how the choice of data 

sources not only defines what part of the organizational field is investigated, but also its geography. As 

outlined above, media outlets may target audiences that are active in different regions or across different 

spatial scales. The readership of global industry magazines and blogs, will likely encompass actors that 

are organized globally and may potentially shape global regime structures (Fuenfschilling and Binz, 

2018), while daily newspapers typically target national or regional public discourses (Raven et al., 

2015). A geographically sensitive STNA should explicitly account for the geographical reach of the 

audience, which is being addressed by the media channel analysed. Capturing this geographical 

dimension allows for the construction of concept networks at different spatial scales, and open up for 

comparative analysis of different audiences in different regions. In addition, transition trajectories may 

also be defined through the dominant scale of activity of the organizations that form the field. Here, 

STNA can capture the dominant scale of activity of the evaluating organizations; e.g. international 

organizations and multi-nationals at the global, political parties at the national, or grassroots 

organizations at the local scale. The combined analysis of the geography of audiences and actors then 
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allows for the identification of multi-scalar evaluation and legitimation processes that influence the 

transformation organizational fields (annonymized, submitted).  

4. Analyzing and mapping emerging transitions in urban 

water management 

Applying STNA to the case of the global water sector seems promising since it is facing strong 

transformation pressures and boasts a highly complex global actor structure that can be expected to 

exhibit relevant activities in different locations and at different scales. The dominant (global) socio-

technical regime in the UWM sector revolves around a deeply institutionalized and taken for granted 

core field logic, which is neatly aligned with an infrastructure paradigm around custom-built, large-

scale, centralized infrastructures for water supply, wastewater treatment and stormwater management 

(Fuenfschilling and Binz, 2018). With an estimated annual investment volume of 500 billion US dollar 

in 2014, the sector is dominated by private or public water utilities, as well as large multinational 

equipment suppliers, engineering consultants and service providers like Suez, GE, Dow, Veolia or 

Thames Water (Lieberherr and Fuenfschilling, 2016, OECD, 2019, OECD, 2018). Next to public 

investments, also international development banks, and private investors play an increasingly important 

role (OECD, 2019).  

Based on an in-depth case study of transition dynamics in Australia, Fuenfschilling and Truffer (2014) 

identified three core competing field logics in the UWM sector: the hydraulic logic defending the status 

quo, a water market logic, putting economic efficiency up front, and a water sensitive logic, highlighting 

environmental sustainability and community-related issues. As they argue, proponents of each of these 

rationalities favour and reject different types of technologies, governance modes and types of policy to 

varying degrees, conjointly forming the semi-coherent fabric of the dominant regime in UWM. 

Especially in light of mega-trends (like neoliberalism) or grand challenges (like climate change and 

urbanisation), the market and the sustainability related rationality have substantially gained importance. 

An illustrative example of the increasing importance of the market rationality, can be seen in the 

increasing marketization of desalinated seawater, produced in large-scale desalination plants, e.g. in 

Australia after the Millenium drought, and in Southern California more recently (Fuenfschilling and 

Truffer, 2016, Williams, 2018).  

At the same time, scholars and practitioners alike are increasingly highlighting the importance of making 

UWM practices more sustainable, resilient against shocks, and fit-for-purpose based on more modular 

and decentralised technologies and modes of operation (Larsen et al., 2016, Hoffmann et al., 2020). The 

argument for this alternative paradigm is that applying the Western-style, large-scale infrastructure 
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paradigm to the whole world will be difficult to finance, and socially/ecologically damaging (Sadoff et 

al., 2015, UN-WWAP, 2015, Eggimann et al., 2018). The premise of modularized and decentral 

technologies, in turn, rests on the idea that they can benefit from “economies of unit numbers” rather 

than economies of scale at the level of the treatment unit, making them cheaper, more flexible in terms 

of management and service provision, and more efficient in terms of closing resource cycles (Wilson et 

al., 2020, Dahlgren et al., 2013, Larsen et al., 2016).  

The emergent socio-technical configurations, which embrace this alternative water sensitive modular 

paradigm, are still at a nascent stage globally, comprising relatively few industrial actors, and with 

funding and support mostly originating from private venture philanthropy (especially the Bill and 

Melinda Gates Foundation – BMGF), NGOs, research and development agencies (OECD, 2019). Yet, 

based on the aforementioned transformation pressures on UWM globally, we would expect their 

increasing visibility in relevant discourses in recent years.   

4.1 Database and methods 

To apply STNA to the UWM sector, we first screened the global newspaper repository Nexis Uni for 

outlets and articles dealing with technological solutions to water problems in various English speaking 

countries and in global-scale industry magazines during 2011-2018. A set of 180 outlets (App. 1) 

classified as quality newspapers and industry magazines by Lexis Uni from most OECD countries, plus 

newspapers from India, South Africa, China and Singapore, was filtered with a search query around 

technology terms that relate to centralized or modular water systems (App. 2). Of initially around 800 

articles, 576 were deemed relevant and subsequently coded by two coders with help of DNA-software 

(Leifeld, 2018). The first author developed and tested a coding scheme (App. 3) before teaching a second 

coder in consistently applying it throughout the dataset, involving feedback rounds and inter-coder 

reliability checks. The coding differentiates several innovative water technologies both within the 

centralized and modular realm, which may be framed in a legitimizing or de-legitimizing way. Further, 

we distinguished individual concepts for the centralized vs. modular infrastructure paradigm, for 

different types of policy and for different types of rationalities, that actors would mobilize in the context 

of their discursive evaluations.  

Wherever applicable, direct or indirect statements by organizations were coded separately according to 

their evaluation of the infrastructural paradigms (modular/central), and if further specified, of specific 

technologies, as well as of related policies, and the related rationalities. Rationalities here simply refer 

to larger topics which actors may mobilize in order to justify their support or rejection of specific field 

elements, such as security, sustainability or profitability. For each code, the agreement variable specifies, 

if a paradigm, technology or policy was being supported or criticised. In the case of rationality codes, 

the agreement variable illustrates if the rationality was reinforced or weakened, i.e. criticized through 

an actors’ statement. Eventually, for each code, we captured the dominant spatial scale of activity of the 

organization evaluating a concept, (i.e. global for multinational companies, (sub-)national for 
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governments or local utilities, etc.), based on separate desk research. Further, the scale of the audience 

of the outlet, in which an evaluation of a concept was identified, was separately captured.   

The code-co-occurrence matrices crated with DNA software were later filtered with help of R to 

calculate concept congruence networks based on actors affiliated with the global-scale field level, and 

within specific countries. The networks were parted in three time-slices, isolating a period between 2014 

and 2016. This period was chosen since several droughts associated with an El-Nino event hit countries 

like the USA and South Africa at this time (Baudoin et al., 2017, NIDIS, 2018). Since media in these 

countries were covering water debates extensively during this period, it resonates with the idea that 

external shocks or pressures lead to higher activity of statements expressing socio-technical (dis-

)alignments (Rosenbloom et al., 2016, Turnheim and Geels, 2013, Wooten and Hoffman, 2016).  

The constructed networks were analysed regarding basic network indicators and were visualized with 

the software package visone (Baur, 2008). The underlying datasets of these global and national socio-

technical alignment dynamics were further analysed with help of the qualitative text data and descriptive 

statistics regarding the driving actors and actor types during each period. To this end, we identified the 

organizations behind all conducive evaluations, which we defined by the aggregation of those 

evaluations that were supportive of field elements associated with the modularization paradigm, and of 

those that were obstructing elements associated with the centralized paradigm in a given period and 

spatially delimited field. We chose an actor-based perspective here, filtering the dataset for all 

evaluations made by organizations that dominantly operate in a specific country, or at the global scale. 

In the remainder, we will demonstrate the results for socio-technical alignment dynamics by global 

actors (4.2) and by actors from three contrasting country cases that proved to be discursive hotspots (see 

also, annonymized, submitted): the USA, South Africa and India  (cf. section 4.3).  These three 

countries, taken together, account for half of all country-level evaluations captured from over 30 

countries (see App.4). The USA and South Africa, furthermore, both experienced major droughts 

between 2014-2016 (Baudoin et al., 2017, NIDIS, 2018), while in many regions of India, water stress is 

a constant problem.  

4.2 Socio-technical alignments by global scale actors 

At a most aggregate level, our data reveals considerable stability at the global-scale where we would 

expect to find many proponents of the existing global regime (Fuenfschilling and Binz, 2018) with large 

multi-national companies and non-governmental organizations reinforcing the dominant paradigm 

around centralized urban and industrial water management (Fig. 4). The regime is dominated by a stable 

core alignment around centralized industrial and municipal reuse as well as centralized desalination and 

the centralization paradigm, confirming what one could expect based on the previous sections. More 

emergent socio-technical configurations around modular technologies (indicated in green), in turn, 

appear on the fringes of the plot in the 2011-2013 period. Yet, a gradual inclusion of the sustainability 

rationale and increasing alignment between elements from the core and the emerging configurations is 
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observable from 2014 onwards. While during 2014-2016 this was predominantly driven through joint 

references to the sustainability rationale by transition proponents and incumbents, in 2017-2018, we find 

indications for a novel alignment around centralized and modular wastewater reuse that aligns with the 

sustainability rationale. 

To further interpret these alignment patterns, we use the qualitative data from the coded newspaper 

articles and the underlying actor type patterns (Fig. 4c). The global scale in our dataset is populated with 

evaluations of various elements by the largest multi-national water technology companies in the world, 

international associations like International Water Association, International Desalination Association, 

and various intergovernmental organizations (UN, World Bank, WEF, WarterAid among others). 

Among the companies, we capture evaluations by Dow, GE, Veolia, Kemira, Grundfos, BASF, LG, 

Lanxess, Hyflux as well as several larger engineering consultants. Looking at the dominant global actor 

types (4c) contributing to the discourse, we can see that the core configurations are dominantly 

maintained by multi-national companies, whereas the emerging configuration shows a larger proportion 

of international NGOs and charities promoting it. Interestingly, aside from International Organizations 

and NGOs, also incumbent players like Dow (in 2011), Veolia (2016) and GE and BASF (in the latest 

period) are including modular technologies explicitly in their storylines. While this may reflect a 

purposeful framing strategy, it also indicates a slight shift in configurations between 2011 and 2018. 

The BMGF appears as an important and stable proponent of decentralized UWM approaches from 

around 2014 onwards, which resonates with the course of their global “Reinvent the toilet challenge” 

(Eckhoff and Wood, 2011). Additionally, in the latest period, some NGOs that were not as strongly 

represented in the previous period appear as newcomers legitimizing emerging technologies by 

emphasizing similarity with elements of the core configuration. With Fluence Corp., a new multi-

national player appears in media (a joint venture between the US firm RWL water and the Israeli Water 

specialist Emefcy), which explicitly targets the global market for packaged small-scale treatment plants 

in the latest period.  
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Fig. 4: a) Socio-technical configuration alignments based on global actors’ evaluations, three phases. Blue: centralization paradigm. Green: modular paradigm. Size: frequency of evaluations. Round shape: 

institutional elements. Cubic shape: technological elements. b) Absolute and relative amount of annual conducive evaluations for central (blue) and modular (green) elements. c) Dominant actor types three phases.  
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Taken together the data indicates that although the core configuration around centralized technologies 

remains vital, emerging concepts and the sustainability rationale are increasingly integrated into the core 

configuration. The increasing linkages between emerging and core configurations also show signs of a 

fit-and-conform development pattern. Hence, it seems as if modular water technologies are increasingly 

moving onto the agendas of global scale actors (especially, also of big multi-national companies) which 

may indicate an increasing institutionalization of the modular water technology configuration in the 

global UWM regime.  

 

4.3 Socio-technical alignments by US, South African and Indian actors 

We will in the following elaborate on the evaluation patterns of US, South African and Indian actors 

and interpret socio-technical alignment processes driven by these actors. These three countries represent 

about 50% of the statements that we recorded in our database (App. 4). 

US actors 

US-actors’ evaluation activities during 2011-2018 exhibit some similarity with the global regime, 

especially regarding the storylines supporting centralized reuse, the general infrastructure paradigm, and 

the increased uptake of modular elements since 2014 (Fig. 5). In the US, this seems to be triggered by a 

heavy drought in the Western states (California, Arizona, Nevada etc.) in 2015/2016 (NIDIS, 2018), 

during which discursive activity increased strongly. In this period, one can see a new storyline emerging, 

which aligns modular packaged wastewater treatment and energy recovery systems and on-site reuse 

systems (e.g. used in buildings and households). Also incumbent actors now partly include these 

emerging concepts into their storylines and the sustainability rationale is reaching higher centrality 

during this period. In 2017/2018, after the hype, the emerging elements remain in the centre, indicating 

that the alignment of the modular UWM paradigm and related technologies has become more 

institutionalized than before the drought. The general pattern may be interpreted as a stretch-and-

transform dynamic pattern, since the core configuration is transforming substantially in the latest period.   

A look at the actor type distribution (Fig. 5c), and the qualitative data from the articles confirms this 

picture. Whereas the coalition of actors advocating classic regime concepts remains surprisingly stable 

throughout the whole period (only with some smaller deviation during the drought), the coalition 

supporting modular UWM technologies seems to have changed its composition. While in the beginning 

NGOs and research institutes dominate in the discourse, they are increasingly replaced by public 

authorities and companies in the latter years. We would interpret this pattern as an increasing maturation 

of systemic alignments around modular water technologies. Indeed the qualitative data reveals that while 

in the beginning, the emerging configuration is promoted by some smaller charities and larger 

universities (CalTec, Harvard, and Stanford), since 2014 new actors appear in the media. Especially 



Heiberg, Truffer, Binz                      Assessing transitions through socio-technical network analysis 

20 

 

Californian actors contribute to a big surge in conducive evaluations around 2015 and 2016 (Fig. 5a). 

This is particularly driven by NGOs and research institutes such as the Arid Lands Institute, the Pacific 

Institute, or Greywater Action, as well as UC Berkeley and Standford University, who are combining 

emerging and core configurational concepts in their storylines.  

At the same time, also political stakeholders, like the board of supervisors of the city of San Francisco, 

appear as new legitimizers of modular greywater systems at the building scale (onsite-reuse). 

Additionally, there is a new recurrent pattern of Californian Breweries that are starting to install on-site 

wastewater reuse systems during the drought period. In turn, large-scale desalination, a relevant concept 

of the core US storyline in 2011-2013, is highly disputed in California during 2014-2016. At the federal 

level, NGOs like WateReuse or the US Water Alliance, as well as a larger producer of packaged 

treatment systems (Cambrian Innovation) are getting more prominent. While Californian actors’ 

influence fades from the discourses in the 2017-2018 period, the emergence of new proponents, e.g. 

public authorities in Arizona and larger firms (e.g. Solenis, RWL Water) as co-legitimizers of the former 

emergent concepts points to an increasing institutionalization of modular water technologies in the US.   
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Fig. 5: a) Socio-technical configuration alignments based on US actors’ evaluations, three phases. Blue: centralization paradigm. Green: modular paradigm. Size: frequency of evaluations. Round shape: institutional 

elements. Cubic shape: technological elements. b) Absolute and relative amount of annual conducive evaluations for central (blue) and modular (green) elements. c) Dominant actor types three phases.  
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South African actors  

South Africa provides an interesting comparative case to the US, since both countries have been strongly 

affected by heavy droughts between 2014 and 2016. Indeed, similar to the US, South Africa sees a strong 

entry of emerging field elements during the time of increased environmental pressure (2014-2016). 

However, as a striking difference to the US pattern, modular UWM configurations are largely absent 

before and after the drought period (Fig. 6). Their advocates are comprised of three groups: The 

Government based in Pretoria, the City of Durban, its local University of KwaZulu Natal and a company 

with expertise in industrial water treatment (Murray and Roberts). The Government turned towards 

modular technologies, especially rainwater harvesting during the 2015-2016 drought, while otherwise 

heavily investing in large-scale desalination in Cape Town and other places. The strong alignment of 

the emerging and core configurations during the drought period suggest that South Africa exemplifies a 

fit-and-conform pattern. It fits into the picture that modular rainwater harvesting technologies are 

strongly promoted. They require relatively little adjustments of the existing socio-technical regime, 

since they are relatively low-tech, cheap solutions that require only small regulative adjustments, and 

are already part of the UWM system in some South African cities (Mwenge Kahinda and Taigbenu, 

2011). The city of Durban and the University of KwaZulu Natal, are experimenting with more radical 

on-site urine treatment technologies (source separation) strongly driven by international funding through 

the BMGF (see also Sutherland et al., 2015), which is reported about in the early period (2011-2013).  

In 2018, Murray and Roberts announced to build onsite-treatment facilities for hospitals in Cape Town, 

when these were running out of water. Such, more radical emerging configurations, however, remained 

scarce and not well-aligned with the core storyline in South Africa. Comparing the discursive reactions 

to the droughts by US and South African actors, we find one similarity standing out. The external 

environmental pressures clearly have an at least temporary effect on the alignment of socio-technical 

configurations and on the underlying rationalities, usually in favor of a sustainability rationale (R2) and 

new field elements. The increasing importance of the sustainability rationale may reflect the social 

construction of the landscape that Rosenbloom et al. (2016) was referring to: both transition proponents 

and opponents are increasingly drawing on a novel rationality (sustainability) responding to the drought, 

and try to connect it to their existing storylines (around technology concepts).  
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Fig. 6: a) Socio-technical configuration alignments based on South African actors’ evaluations, three phases. Blue: centralization paradigm. Green: modular paradigm. Size: frequency of evaluations. Round shape: 

institutional elements. Cubic shape: technological elements. b) Absolute and relative amount of annual conducive evaluations for central (blue) and modular (green) elements. c) Dominant actor types three phases.  
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Indian actors 

India constitutes a somewhat special case, which is illustrated by the fact that at times (like in 2013-

2014 or 2018) over half of all evaluations are conducive to modular UWM configurations (Fig. 7), which 

may not surprise given the country’s low connection rate to centralized sewers. In 2017, only 11% of 

households were connected to central sewers, while 1/3 had decentralized septic systems installed and 

28% were lacking any access to safely managed sanitation infrastructures (WHO and Unicef, 2020). In 

this context, socio-technical configurations around modular UWM systems are consistently not only 

present but also strongly aligned with various regime-related configurations. In this sense, we would 

characterize the Indian context as a “polycentric regime” (van Welie et al., 2018), consisting of different 

paradigms that coexist and are more or less consistently aligned with each other. Modular technologies 

are being promoted by a broad range of actors, including the Government (Fig. 7 c). Next to the region 

of New Delhi, some geographical clusters in which modular technologies are frequently framed are 

Maharashtra in the West (with promoting coalitions in several large cities like Mumbai, Pune, Nagpur), 

Uttar Pradesh and Himachal Pradesh in the North (several cities like Allahabad, Moradabad, Meerut, 

Shimla) and a strong hub in Bengalore (Karnataka). An important constant proponent is the National 

Environmental Engineering Institute (NEERI) based in Nagpur. 

In terms of dynamics, one can observe that – somewhat contrary to the other cases - the core 

configuration of the global regime is gaining importance in Indian UWM sector. This is mostly driven 

by the government but also NGOs and universities that promote the further development of centralized 

infrastructures, especially in urban contexts that often still lack improved sanitation facilities (Fig. 7c). 

At the same time, an increasing interest in modular technologies can be observed in specific localities. 

Especially in Bengalore, where public authorities as well as civil society, research, and companies are 

starting to promote modular technologies much more strongly in the latest period (2017-2018), 

resonating with recent research on the case (Reymond et al., 2020). Parallel with this one can also see 

an increasing number of research institutes engaging in supportive narratives. This suggests, that while 

the alignments of configurations at the national scale may indicate stability, regional transition pathways 

may still excel in specific locations.  



Heiberg, Truffer, Binz                      Assessing transitions through socio-technical network analysis 

25 

 

Fig. 7a) Socio-technical configuration alignments based on Indian actors’ evaluations, three phases. Blue: centralization paradigm. Green: modular paradigm. Size: frequency of evaluations. Round shape: institutional 

elements. Cubic shape: technological elements. 7b) Absolute and relative amount of annual conducive evaluations for central (blue) and modular (green) elements. 7c) Dominant actor types three phases.  
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5.  Discussion 

The empirical findings from the water sector resonate with previous findings from discursive approaches 

to transitions, underlining the proposed utility of our approach for future research. Our findings implicate 

that the formation of the core configuration in the water sector indeed reveals a pattern of a highly 

institutionalized core around the paradigm of centralized, large-scale water and wastewater 

infrastructures, and various kinds of technological variations that seem highly aligned with this 

paradigm, such as desalination and large-scale wastewater and stormwater reuse technologies. These 

concepts constitute the core of most water sector storylines, which are brought forward by incumbents 

from various domains, and they remain comparatively stable over time, reflecting the existence of a 

globally stable socio-technical regime in this sector (Fuenfschilling and Binz, 2018). Emerging 

configurations are rather isolated on the fringes of the organisational fields in the early 2010s, which is 

associated with their lack of alignment with the core configuration, and promoted only occasionally and 

by actors at the fringes of the field (e.g. research and NGOs among US and among the global actors). 

With the emergence of stronger environmental pressures and the global droughts in 2014-2016, a new 

rationality around sustainability is gaining importance in the core of the field (globally, in the US and 

in South Africa), which seems to provide a window of opportunity for the emerging configuration, since 

the alignments around a more decentralized infrastructure paradigm and modular technologies gain in 

importance. But also incumbents increasingly include emerging elements in their storylines. Reuse-

oriented technologies in this phase become key boundary configurations, since transition proponents 

and incumbents align behind the idea of sustainable water reuse by proposing either large-scale 

centralized reuse schemes or small, modular reuse technologies (e.g. onsite household reuse). Reuse-

related technologies accordingly constitute a novel socio-technical alignment that had hitherto not 

existed, and which may leverage further transition potential towards modular technologies.  

With the entry of novel elements aligned with the modular paradigm into the core-configuration of the 

field, one may also argue that what we observe from 2014 onwards reflects a general fit-and-conform 

dynamics, as for instance in South Africa, and at the global discourse. In the US, however, we can see 

first indications of a change in the organizational field in the latest period (2017-2018), suggesting an 

underlying stretch-and-conform type of dynamic. In this case, one could indeed speak of a niche-regime 

dynamic.  In India, we find a clearly polycentric regime structure, which is comparatively stable but 

moves towards an increased adoption the global regime paradigm, despite some regional dynamics 

further promoting modular technologies.    
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6. Conclusions and future research 

In the present paper, we propose to apply a discourse-based methodology to the investigation of socio-

technical alignment processes over time and space. While transition scholars have argued for the 

importance of technology framing processes in understanding innovation journeys, niche construction 

and multi-dimensional interactions in socio-technical transitions before (Geels and Verhees, 2011, 

Smith et al., 2014, Raven et al., 2015, Rosenbloom et al., 2016), we maintain that studying shifting 

socio-technical configurations through discourses allows for a more comprehensive understanding of 

the dynamic and geographically variegated nature of socio-technical change within organisational fields  

(Fuenfschilling and Binz, 2018, Fuenfschilling and Truffer, 2014). To enable more extensive 

investigations of socio-technical transitions, we proposed to extend the recently developed method from 

policy discourse analysis – DNA (Leifeld, 2017) into a specific approach for mapping and measuring 

dynamics in socio-technical configurations (STNA). The novelty of this approach rests in its ability to 

display the internal and external alignments of socio-technical configurations, through the investigation 

of storylines comprised of various congruently framed socio-technical elements over time.  

Linking this information to the driving actors behind these dynamics, this approach enables the tracing 

of core mechanisms in transition processes like those described by the “motors of innovation” and 

creative destruction in the context of socio-technical change (Suurs and Hekkert, 2009, Kivimaa and 

Kern, 2016), their strategies of field re-configuration, such as fit-and-conform and stretch-and-conform 

(Smith and Raven, 2012), as well as incumbents strategies of core configuration maintenance and 

appropriation of new elements (Turnheim and Geels, 2013, Patala et al., 2019). The dynamic perspective 

on socio-technical alignments further enables the comparison between potential transition pathways in 

different spatial contexts (Geels and Schot, 2007, Hansen and Coenen, 2015, Murphy, 2015).  

Thus, STNA enables the reconstruction of socio-technical dynamics over long time-spans and across 

different geographies. In a sense, we propose to complement the predominant “intensive” qualitative 

process tracking approach in transition studies with a more “extensive” approach in order to enable 

comparative studies, generalized mechanisms by this and ultimately extend the potential for theory 

building in the field. As we have demonstrated, the STNA method may allow for mapping and 

measuring meso-level structures and processes in an organizational field, without losing the connection 

to in-depth qualitative information. The exemplary application of the method to emerging urban water 

management transition processes could only illustrate the potential and potency of this approach. But it 

opens up a whole series of future investigations.  

First, we maintain that the STNA method has a wide application range for all sorts of transitions related 

problems. Besides the fit-and-conform and stretch-and-transform patterns of coupled niche-regime 

dynamics and shifts in polycentric regimes that we identified in the urban water sector case, we also 
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expect the STNA approach to be applicable to transition processes like early innovation system 

formation, the scaling up of innovation systems or struggles for dominant designs, directionality and 

industrial shake out.  More specifically, future research could explore the dynamics within an emerging 

technological innovation system (Bergek, 2008). As Raven et al. (2015) have shown, emerging socio-

technical configurations may not only link up to different types of rationalities but also align with or 

contradict various socio-political agendas (like a job creation imperative, a national sustainability 

strategy, or lead-market and export opportunities). An illustrative example could be the case of Uber 

entering the Netherlands adhering to a socio-political agenda around more innovative and flexible 

personal transport, but contradicting a political agenda emphasizing the security of jobs in the Dutch 

Taxi sector (Pelzer et al., 2019). STNA could provide an interesting methodology to investigate these 

tensions and interactions between an emerging socio-technical configuration around a TIS and its wider 

socio-political context. In this line of research, one should explore the fight among different technologies 

within a TIS before a dominant design has emerged (Yap and Truffer, 2018). 

This also relates to a second avenue that future research using STNA should explore. It was beyond the 

scope of this paper to elaborate on the policy implications that may be derived from an STNA analysis. 

But it seems clear that for transformation oriented innovation policy (Weber and Rohracher, 2012) or 

the identification of effective re-configuration-oriented policy-mixes (Rogge and Reichardt, 2016, 

Kivimaa and Kern, 2016), it is crucial to understand the dynamic and multi-scalar nature of socio-

technical alignment processes, not only as a way to implement specific transition policies. Rather STNA 

may provide a tool to identify the most important regime-maintaining storylines (and the powerful actors 

behind them) that transition policies should address. And correspondingly, it may help identify the most 

promising emerging configurations to support and eventually to change an organizational field as a 

whole. Understanding the emergence of the most dominant socio-technical configurations may then also 

help to understand and address the power of the individual actors maintaining these configurations in a 

more effective way. In this way, STNA may also provide an interesting tool for scholars investigating 

the interplay of power and agency in transitions (Avelino et al., 2016).  

Third and finally, we see a great potential in diving more deeply into the geographical dimension of 

transition processes. For example, we would expect investigations of specific discursive arenas to 

provide more in-depth insight than our global approach could, while maintaining the benefit of the multi-

scalar perspective. With the global search focus of this paper, framing patterns were detected at the 

global-scale and in various English-speaking countries. As such, we could only scratch on the surface 

of the real socio-technical alignment processes that take place at and spanning across the various spatial 

scales. A more regionally focussed analysis, could for example have applied the method to the diverse 

socio-technical alignment struggles that have emerged in the US, South African or Indian state-level 

discourses, while still capturing the various ways of engagement with national-scale and global-scale 

actors. Such a more regionally embedded STNA analysis could reveal how the use of storylines and 

narratives in a region may rest on the absorption of national or global storylines in a regional setting 
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(Späth and Rohracher, 2012, annonymized, submitted). STNA could in this sense, provide a 

methodology to investigate how regional innovation and socio-technical alignment processes may be 

coupled with dynamics taking place at other spatial scales, complementing the work on global 

knowledge pipelines and networks with a more institutional perspective (Binz and Truffer, 2017, Binz 

et al., 2014, Gosens et al., 2015). 

Of course, given its explorative nature and the global search lens, the application of STNA illustrated in 

this paper has various limitations. Especially, future research should explore in more depth what kind 

of documents stocks are most suitable in capturing socio-technical alignment processes at different 

scales and in the different contexts outlined above. While we have attempted to both collect data from 

global industry magazines and more nationally-bound public newspapers, future applications may want 

to exclusively focus on more concise transitions cases and focus their search exclusively to specific 

times of major discursive activity. Such a focus on selected times of disruption may further allow 

researchers to investigate the development of an organizational field over longer time-spans, lessening 

the very obvious time-intensity the method comes with.    

To summarize, we maintain that STNA provides a novel and potentially highly productive 

methodological approach to strengthen transition theorizing in the future. It enables the mapping and 

measuring of socio-technical dynamics over long time spans and across geographies. It provides a very 

strong complement to conventional qualitative case study methods and can therefore contribute 

substantially to cumulative theory building. Furthermore, through the virtue of its semi-quantitative 

approach it may build bridges to more quantitative approaches and by this perhaps also help to connect 

to related scholarly fields which build more exclusively on quantitative approaches. If anything, we 

believe that we have only been able to sketch out what could become a very generative perspective for 

transitions research in the future.      
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Public purchase: An examination of US World War II mobilization 

programs for rapid electric power system decarbonization 

This article examines World War II mobilization programs for use in formulating 

policy for peaceful climate action, specifically the acceleration of electric system 

decarbonization. Previous work has considered the appropriateness of the 

wartime analogy, as well as select cases, such as British civilian rationing 

programs. What has not yet been studied are specific mobilization programs to 

increase wartime innovation and scale-up of production. To assess the 

appropriateness of the analogy and implications for policy I examine US World 

War II programs for industrial production of synthetic rubber and carbon black. 

While wartime mobilization does not provide a ready-made model for the 

present, there are elements of the mobilization analogy that should be considered 

in the design new policies for climate change adaptation and mitigation. These 

include the use of government revenue to purchase products and services for 

decarbonization of electric power grids, as well as use of taxation to support the 

cost of these programs.  

Keywords: Mobilization; decarbonization; renewable energy public policy; 

climate change planning 

 

1. Introduction 

The word “peril” is commonly used in the titles of papers on historical analogy. 

Historians have observed that no two events are identical and, although comparisons 

may inform public policy, their instructiveness of the past tends to diminish with 

distance in time and space (Record, 1988). The analogies in their studies have been 

found to be misleading (Yossef, 2012), obscuring, minimizing of important differences 

and drawing of comparisons that are either untrue or oversimplified (Green and 

Lawrence, 1971). They wrench events out of their original and specific historical 

context and rob them of meaning and utility (Bergman, 1987). For some, the analogy 
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determines the lessons drawn (Elliot, 1991). For others, the historical event is 

interpreted according with a pre-existing schema or chosen because it best advances the 

case the policy-maker is trying to advance or worse, used solely for manipulation 

(MacDonald, 2009). If such peril, why bother?  One of the reasons to explore the 

analogy is because policy makers use analogies.  If we’re going to use them, we should 

use them thoughtfully, and that is an aim of this paper. 

Advocates argue that appropriate historical analogies can educate policy makers 

about options and consequences of actions and inactions (Glantz, 1991). The 

appropriateness of an analogy is difficult to assess, but depends on the number and 

significance of the similarities in structure and function of a known (base) and a less-

well-known event (target) (Jamieson, 1988). Alternate terminology refers to the vehicle 

as the interpretation of a historical event, and the tenor as the phenomenon to be made 

intelligible. (Kornprobst, 2007) In this framework, historical analogies offer useful 

knowledge through open debate of the similarities and differences between vehicle and 

tenor, and the extraction of new leads for understanding of a phenomenon, as well as 

new hypotheses and questions to explore.  

The objective of the study is to examine specific World War II mobilization 

programs for the purpose of contributing to dialogue on empirical, policy-oriented 

research on democracy and rapid decarbonization (Pickering et al., 2020). By rapid 

decarbonization I mean the reduction of greenhouse gas (GHG) emissions by at least 

ninety per cent by 2030. The motivation for this project is to contribute to the debates 

about the similarities and differences of wartime mobilization for rapid climate action. 

Those debates are described in section 2 of the paper. Following the literature review I 

present the methodology and research questions in section 3. The cases are presented in 
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sections 4 and 5, followed by a discussion of the similarities and differences for 

decarbonization in section 6, as well as a consideration of policy implications. 

 

2. Literature review 

Wartime mobilization experience as a model for peaceful climate action has 

been critically examined in other works. Deudney (1990), for instance, expressed doubt 

on the tendency to link environmental degradation and national security. Among the 

risks are rhetorical and emotional national security appeals that can inflame national 

sentiments and undermine global sensibilities. The underlying problem is that wartime 

and peaceful action have little in common in terms of problems or solutions. Moreover, 

the “crash” solutions of wartime mobilization programs are often bad ones, he argued, 

“more expensive and more poorly designed than typical government programmes” 

(Deudney, 1990, p. 467). Oreskes (2011) found the metaphor misleading as “climate 

change is not, in fact, an emergency, as conventionally understood” (p. 225) and that the 

analogy of warfare may trigger the very anxiety and resistance it is intended to 

overcome.  

Others find apt comparisons, whether solely funded by governments or with 

private finance (Mathews, et al., 2010; Polzin, 2017). Bartels (2001) reported that in the 

first and second world wars Canadian government mobilization programs were more 

efficient than market mechanisms in new product development, production and pricing. 

Based on this experience he saw interesting parallels between Allied wartime 

mobilization and the measures needed to rapidly reduce GHG emissions. This included 

government publicity campaigns to sell emergency measures to the public, e.g. that 

emphasize the connection between GHGs and extreme weather, as well as creation of 

new international bodies for joint planning on mobilization / climate change. To the 
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negative, Bartels stated that it would, in common with wartime mobilization, mean a 

centralized command economy that provides little opportunity for participatory 

democracy and community initiative. The US National Research Council (2011) argued 

in favour of the comparison, finding that “like WWII, reducing global emissions of 

GHGs will require a national focus, sense of urgency, dedication to success, cooperation 

with other countries, and national mobilization, including individuals and all levels of 

government, diverse economic sectors, and broad civil society” (p. 308). It also 

acknowledged differences: it is not easy to understand and vilify the forces behind 

climate change (as the enemy is us), that it does not yet have a single catastrophic event 

(at least to broad public knowledge) and that the response to climate change has not 

exploited sentiments of patriotism, national pride and self-defense. 

Cohen (2011), in a paper on wartime-like policy proposals for consumer 

rationing of carbon allowances, grounded his assessment in a case on consumer 

rationing in Britain during and after World War II. He described both the perverse 

effects of wartime rationing, specifically in the creation of black-market trading 

schemes and fraud, but also found lessons for present-day initiatives for consumer 

regulations to mitigate climate change. The conclusion he arrived at is “imperfectly it 

may have worked in practice, the British experience during and after World War II 

demonstrates that under at least certain circumstances, coercively imposed limitations 

are feasible. (Cohen, 2011, p. 216)” Cohen also drew out the implications of this policy 

in the event the public begins to understand global warming as tantamount to armed 

conflict: that climate change geo-engineering such as ocean-iron fertilization, 

stratospheric sulfur injection, and planetary reflective mirroring could come to be seen 

in a more positive light. For those critical of climate geo-engineering, this may well shut 

the door against the metaphor. 
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The most robust examination of the metaphor is in the work of Laurence Delina 

(2016, 2020) and colleagues (Delina and Diesendorf, 2013; Delina et al., 2014). 

Although Delina has acknowledged that wartime undemocratic processes and 

oligarchical corruption would likely occur under a rapid mitigation ministry regime 

(2016), he and colleagues have found that World War II strategies in financing of mass 

production and mobilization of labour are applicable in the event governments are 

mobilized to action by a major climate event (2013). Given their aim of rapid 

decarbonization and transformation of the electric power sector, they do not see major 

roles for coal with carbon capture and storage, or new nuclear plants, given long 

construction and deployment times. They instead present options for mass-production 

and operation of large-scale wind and solar farms with short operational timelines of 

two to four years. In brief, they find US Government World War II strategies in 

financing of mass production and mobilization of la-bour to be applicable for rapid 

climate change mitigation, albeit with a warming about a lack of wartime democratic 

processes. In their analysis, the critical foundation of the strategy was the placement of 

the War Production Board a notch higher than other departments or ministries. It 

provided a central lesson in wartime mobilization and a related policy implication for 

rapid mitigation ministries: like the War Production Board, the powers of the 

decarbonization ministries should include financing of the development and deployment 

of critical infrastructure for low-carbon energy systems (Delina, 2016). 

Kester and Sovacool’s (2017) reply to Delina and others’ examination of the 

World War II metaphor focused attention to implicit dangers on the analogy. While not 

rejecting the idea that insights can be gained from the comparison, they were critical of 

the lack of attention to the potential damage to democracy, as well as the negative 

consequences of doing away with standard procedures and legitimization of extreme 
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actions. They identified five incongruences in the analogy, including: (i) that climate 

change is not presently seen as both a tangible and imminent threat; (ii) that it requires a 

shift away from fossil fuels, not scale-up of industries that produce these fuels; (iii) that 

governments have not led the way in climate change action; (iv) that the pre-World War 

II period is more analogous to the present; and (v) that there is not an obvious and 

relatively simple enemy. They also raised questions about the whether the analogy is 

desirable, i.e. a program of mobilization rushed out by unprepared governments, leading 

people to more warlike behaviour and distinguishing the world into foe and friend. 

The response to Kester and Sovacool from Delina and Diesendorf (2018) 

acknowledged more common ground than differences. They welcome the securitization 

perspective. They agreed with the five points of incongruity, the problems of using of 

combative and militaristic language in communicating climate action and shifting the 

discussion away from war to peace. But Delina and Diesendorf remained steadfast on 

the fundamental point about the applicability of wartime mobilization policies on 

finance, labour and institutional arrangements. 

 

3. Materials and Methods 

Taking Kester and Sovacool’s criticism about the examination of actual 

mobilization policies, I follow Cohen (2010) and Oreskes (2010) in offering historical 

accounts of national mobilization practises during World War II, specifically the US 

synthetic rubber program and the associated carbon black program. I examine the 

programs using secondary literature and archival materials from the US National 

Archives in Washington, DC and College Park, Maryland. My motivation in this 

research is to address the limitations of and expand on existing studies in examining the 

analogy and implications for policy. 



 7 
 

My research questions ask what similarities and differences exist with our 

current challenge of decarbonizing electric power grids? If there are meaningful 

similarities, what are the policy implications and questions? How might governments 

acquire the necessary revenue and how should they organize the administration of 

power grid decarbonization? These questions are directly linked to my research 

objective to understand how governments can accelerate climate change mitigation. 

The synthetic rubber case is chosen because it is a celebrated and well-known 

example of US World War II government sponsored innovation and mobilization. It has 

been studied by engineers, economists and historians, and this secondary literature has 

been examined in the study. The carbon black program forms part of the synthetic 

rubber case as carbon black provides raw material for the production of rubber goods. 

Including carbon black in the study allows for the examination of the industrial value 

chains in mobilization programs, an element of any program to decarbonize electric 

power grids. I acknowledge that the spatial and temporary variation of my cases limits 

the generalizability of my conclusions and policy implications. Comparative methods 

were used to identify commonalities and differences within the case studies (Somers, 

1980; Hechter, 1991, Mahoney, 2004). 

 

4. US World War II synthetic rubber program 

The history of the US synthetic rubber program is well known (American 

Chemical Society, 1998). US access to natural rubber from Southeast Asian plantations 

was cut off when Japanese troops seized control of the region in 1941. In August 1942 

President Roosevelt appointed a committee to study the rubber situation and 

recommend action. In September 1942 the committee recommended development of a 

synthetic rubber program to add additional rubber capacity by conversion of existing 



 8 
 

refineries and construction of new plants, as well as immediate erection of alcohol 

plants to be used in synthetic rubber manufacturing (Conant, Compton, and Baruch, 

1942). The US federal government body responsible for conversion of industries to 

wartime production, control of scarce materials, and prohibition of nonessential 

production was the War Pro-duction Board, created by President Roosevelt in January 

1942. Its responsibility included direction of the synthetic rubber and carbon black 

programs. The line of authority on synthetic rubber and carbon black ran from President 

Roosevelt to the Chairman of the War Production Board, Donald Nelson, to the Rubber 

Director and to the bureaucracy below (Wendt, 1947).  

In total, the War Production Board authorized spending of $700 million (about 

$10 billion in present dollars) (Morton, 1991) to create a new synthetic rubber industry 

over a period of two years. Using German synthetic rubber technology as a basis, the 

program moved from bench-scale experiments and pilot-plant projects to design, 

procure, construct and operate large-scale industrial plants during the war (Tuttle, 

1981). The results of the industrial transformation were staggering. In the years before 

World War II US crude annual rubber consumption was around 600 million tons 

(Wendt, 1947). Synthetic rubber production increased from a meagre 28 million tons in 

1942 to just under 922 million tons in 1945 (Koistinen, 2004). 

This article is not the first, but rather one of many to examine the US World War 

II synthetic rubber program as a model for government backed innovation and 

technological change (Long, 2001). At the start of the Cold War, a study inquired into 

the sources of its achievements with a view to design of research programs for 

subsequent urgent national matters. It found program success was due to basic and 

applied science (Howard, 1947). Although the American rubber program had been 

based on the German Buna-S rubber, students of this new discipline of chemical 
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engineering allowed the Americans to improve it for commercial and military use 

(Howard, 1947). In another Cold War era account, the development of synthetic rubber 

was portrayed as an achievement of the rubber industry in response to extreme wartime 

necessity (Roberts, 1952). Wartime necessity was behind the cooperation among 

industry scientists and engineers and the pooling of ideas and experimental data from 

thousands of experiments and hundreds of road tests. Similarly, the economist Hugh 

Rockoff (2012) in his study of US war economies found the synthetic rubber program 

as a success of speedy mobilization due to fundamental discoveries that occurred in the 

1920s and 1930s. The critical factor for successful development and scale-up of those 

discoveries was the war and its creation of the economic conditions to produce synthetic 

rubber on a commercial scale and over a period of two years, versus over at least a 

decade during peacetime. 

During the 1970s US energy crisis the MIT economist Paul Samuelson (1976) 

identified lessons from the synthetic rubber program for contemporary government-

supported synthetic fuel programs. The general lessons were that contemporary 

programs would benefit from similar exacting production targets, construction 

deadlines, and scheduling of inputs and a single and assertive overseer of production, 

distribution, and conservation of products. To the negative, he found the cost-plus 

supply contracts with manufacturers provided no incentives to lower costs. The 

conclusion was that the widely cited analogy between the two programs did not fully 

apply. The US World War II economy bordered on being centrally planned with cost 

considerations secondary to meeting targeted needs, and most importantly, had a sense 

of urgency missing from the demands for cheap gasoline in the 1970s.  

The rubber program has also recently been assessed by the economic historian, 

Jochen Streb (2012), for insights into whether politicians can speed up technological 
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change and international competitiveness through national technology policy. His 

conclusion was more positive about the role of government, in particular for the fixed 

price procurement contracts between the German Reich and synthetic rubber 

manufacturers. He found these led to increases in efficiency that outpaced American 

producers that supplied under cost-plus contracts. 

Historians have generally been more critical of the program success than the 

accounts from economists and engineers. Robert Solo’s 1954 study of the industry 

concluded that the program was a failure in “directing and evaluating research, in 

selecting and developing the significant discovery (p. 79).” Years later Solo gave his 

famous assessment of the results of the synthetic rubber program as: “zilch, zero, 

nothing (1980, p. 35).” Peter Morris’s study of the American synthetic rubber research 

program from 1942 to 1957 found both success and failure (Morris, 1989). While the 

wartime program achieved its goals of improving and producing synthetic rubber on a 

large scale, the peacetime program was markedly less successful. The difference was 

due to wartime emergency factors, including a strong national mandate and leadership, 

a narrow focus on production of synthetic rubber in the shortest possible time-frame, 

patriotism and desire to support the war effort. After the war that motivation was lost. 

Industry priorities switched back to profit-taking and academics moved on to topics that 

reflected their own research interests and were suitable for graduate student thesis and 

dissertation projects (Morris). 

For historians who have found success, there are differing reviews about the role 

of leadership. William Tuttle (1981) found the government program to be a success, but 

with a long list of issues in its approach to technological innovation and mobilization, 

including “ill-informed executive leadership; inadequate scientific and technical advice; 

political strife between the White House and Congress… (pp. 66-67)” as well lobbyists 
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and presidential administrative vagaries and avoidance of issues. Like Tuttle, the 

historian Paul Koistinen (2004) characterized the synthetic rubber program during the 

war as a success of government financing of mass production, but was "plagued by 

weak, ineffective, or irresponsible leadership (p. 148),” Contrary to the conventional 

portrayal of War Production Board Chairman, Donald Nelson, as a “well-intentioned 

man who bumbled his way through (Holl, 2005, pp. 819-821)” government wartime 

appointments, he was for Koistinen a tragic hero, defeated by the World War II 

corporate-military alliance (Wilson, 2004). Although Nelson had allies with the 

reformers who sought to counter the influence of dollar-a-year men and industry 

advisory committees, it was not enough to prevent the domination by the major oil and 

rubber firms that were oriented more to commercial than wartime goals (Koistinen, 

2004). The other view of leadership is that wartime military-industry juggernaut was 

driven by government managers who successfully managed, financed and regulated the 

wartime supply chains (Wilson, 2016). Even in those that acknowledge the complexity 

and convoluted nature of mobilization, there has remained an emphasis on senior 

government leadership (Klein, 2013). Government, in some of these accounts, 

succeeded by reconciling commercial and wartime interests by making mobilization 

more conducive to the needs of business (Vatter, 1985). 

In addition to accounts of the synthetic rubber program as a government 

leadership success story, or tale of bureaucratic incompetence and mismanagement, or 

of conflict of interests and collusion among oil and rubber industry oligopolies, Mark 

Finlay's Growing American Rubber: Strategic Plants and the Politics of National 

Security (2009), adds a fourth interpretation of the mobilization of synthetic rubber. He 

has placed it in the context of an internationalist interpretation of the post-war world 

that had prevailed over the nationalist schemes. In his narrative the War Production 
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Board choose petroleum derived synthetic rubber over renewable, domestic resources. 

Behind the decision, both American industry and the federal government were 

positioning themselves as the new global superpower, without territorial limitations on 

exploitation of any economically viable resource of the expanding post-war economy. 

 

5. US World War II carbon black program 

Carbon black is a critical reinforcing agent of rubber. The largest rubber market 

for carbon black is tires. Without it, tires might last only a tenth as long. As an industrial 

product carbon black grew up with the oil industry in the US, making use of residual 

natural gas from the production of transportable crude oil. Unlike synthetic rubber, the 

secondary literature on the carbon black industry is limited to either government or 

industry reports, or accounts within histories of synthetic rubber (Cohan, 1944; Donnet, 

1993; Drogin, 1968; Neal, 1922; Shearon, 1952; Smith, 1960).  

At the start of World War II carbon black was manufactured by two production 

processes: the channel and furnace methods. The channel process was used to 

manufacture about 90 per cent of US production in 1938. It was older and less efficient 

than the furnace process, but better reinforced tire treads and other rubber items 

requiring toughness and strength to resist wear. The furnace process, so called because 

the production of carbon black occurred in an enclosed reactor, was newer and more 

efficient, with yields from natural that were two to six times higher than the channel 

process. US carbon black production from both processes was just under 300 million 

tons in 1941. By 1945 US production of carbon black had increased to just over 500 

million tons, with about 45 per cent from new gas furnace plants. Like the synthetic 

rubber industry, the carbon black industry was poised for a transition in production 
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methods and scale up of manufacturing capacity during the war given prior invention 

and development of new technology, although from the U.S., not Germany. 

The successes of the wartime transition was premised on collaboration in a 

national testing program to determine the performance of goods made from a variety of 

grades of carbon black and synthetic rubber, as well as determining the optimal 

manufacturing procedures for these goods (Grote, 1944). Immediately following Pearl 

Harbor all of the major carbon black companies began a cooperative research program 

with the rubber industry to study the carbon black requirements of synthetic rubber. 

(Cohan, 1944) The results provided useful information on the requirements of carbon 

black for synthetic rubber. In addition to the testing program there was also research and 

development of new grades and methods of manufacturing furnace black. Like synthetic 

rubber, wartime saw not just mobilization of proven technology, but also invention of 

new manufacturing methods. What emerged as the dominant manufacturing process of 

carbon black by 1952 (and continues to the present), the oil furnace process, was 

invented in 1941-42, patented in late 1942 and in operation by 1943 (Krecji, 1942). 

New gas furnace black grades were also invented during the war in response to 

requirements for carbon black with greater reinforcing properties, although were not as 

reinforcing as channel blacks (Smith, 1960). 

The demand for wartime rubber led to a massive increase in carbon black plant 

construction in the US, with substantial financing from the U.S. federal government. To 

accelerate supply, claimant agencies (e.g. Navy, Army, etc.) entered into fixed price 

contracts with industry’s international agent for purchase and delivery of domestic 

carbon black. One of the consequences of these fixed-price contracts was an increase in 

conflict between the War Production Board, carbon black and rubber industries over 

pricing of channel black. At the time the rubber industry wanted more low-priced 
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channel black for manufacturing of rubber goods. In contrast, the carbon black industry 

wanted to supply higher priced gas furnace black as more of it could be manufactured 

than channel black per unit of natural gas feedstock. Although it was not as reinforcing 

as channel black, carbon black industry contended it could be blended with channel 

black to achieve the required performance characteristics (Smith, 1960). The differences 

between the industries and within the War Production Board helped contribute to a 

crisis. By the spring of 1945 shortages in carbon black production seized up rubber 

goods production and the larger mobilization program (Wendt, 1947). Although it was 

clear to officials in the War Production Board by the summer of 1943 that carbon black 

production would not meet the needs of the war effort, senior federal government 

officials failed to avert the crisis (Connolly and Flanagan, 1945). The carbon black 

manufacturers saw the fundamental problems in government delays to approve new 

furnace plants and in the low prices offered by the government for channel black. 

Officials from the Truman Committee investigating of carbon black shortages saw 

instead oligopolist practices of the five American companies that manufactured in 

excess of 95 per cent of all the world’s carbon black, and a hand-in-glove arrangement 

with a major gas supplier that was also a stockholder in a number of carbon black 

companies (Connolly and Flanagan, 1945). The ensuring legal proceeding brought by 

the Federal Trade Commission against carbon black manufacturers and their export 

association found that carbon black manufacturer agreements to limit production and fix 

prices were in violation of the law (Federal Trade Commission, 1949). 

Standing back from the production crisis and litigation of the 1940s, the decade 

also saw the inflection point for both production and productivity increases during the 

1950s and 1960s. Production increased from about 300,000 tons in 1941 to about 

1,750,000 tons by 1968. Almost all of the growth during the war years was the result of 
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increased furnace black production, which rose from 100 million pounds in 1941 to 

over 500 million by 1945 (Scott and Backus, 1945). In 1946 the furnace process first 

exceeded annual channel production, and by 1950 the cross-over was complete, with 

annual furnace production vastly outpacing channel production. The oil furnace 

research and development and improvements during World War II also set the stage for 

another transition in the industry. By 1955 more than fifty per cent of production was 

from oil feedstocks (Colby and Mahoney, p. 268). 

  

6. Discussion and policy implications 

In this section I consider the cases for incongruities and similarities with the 

present, and related implications for policy, as summarized in Table No. 1. Of the 

differences, there are many. In addition to Kester and Sovacool’s five identified 

incongruities, there are also material and relevant differences with present day 

democracies (as well as between them) in taxation levels, patriotism, government 

spending, public educational attainment, trust in government, industrialization of the 

economy, media organization, religious affiliation and distribution of wealth and 

income, among many others. The most seemingly unsurmountable difference is the first 

from Kester and Sovacool: that climate change is not presently seen as both a tangible 

and imminent threat. This is also used to explain the difference in achievement in the 

pre-and-post 1945 synthetic rubber programs. Most accounts suggest that success from 

1941 to 1945 was due to the sense of wartime emergency, with a national mandate 

backed by strong public support. In contrast, the motivation and results of the rubber 

program paled in the post-war period.  

No. World War II Present Similarities Present Differences Insights & Questions 

1. Wartime emergency 
declarations 

Some parliaments have 
declared climate emergencies. 

Publics are divided on state of 
emergency. 
 

Increase scientific research & 
communication. Avoid 
propaganda. 

2. Strong domestic 
manufacturing capacity 

Strong desire to embed value 
chains in local economies 

Manufacturing capacity has 
moved to countries with low 
wage costs. 

Expand planning to realize 
local benefit in value chains. 
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3. Public financing rose from 2% 
to 42% of GDP 

Carbon tax schemes are 
beginning. Less room for tax increases? 

Develop programs for 
decarbonization infrastructure 
financing. 

4. Significant pre-war & wartime 
innovation  

Significant renewable & 
energy efficiencies 
innovations exist. 

R&D networks transcend 
national borders. 

Accelerate local & int’l R&D 
& demo projects. 

5. Strong industrial influence in 
direction of mobilization 

Oligopolistic industries exist 
among utility vendors. Industries span countries. Increase multi-stakeholder & 

democratic planning. 

6. 
War Production Board 
directed the wartime 
mobilization economy 

National energy modelling and 
low carbon infrastructure 
funding in place. 

Policy making seeks input 
from a diversity of actors. 

Ramp up modelling and 
infrastructure programs 

 
Table No. 1 Summary of similarities, differences, policy implications and questions 

 

Although publics are divided in their view of a climate emergency and support 

of taxation for decarbonization (Bernauer & McGrath, 2016; Drews & Van den Bergh, 

2016), there is also now movement in the other direction, such as UK, Irish and 

Canadian parliamentary declarations of climate emergencies in 2019. As with 

development of income taxes in World War I (McMahon, 2009) and expansion in 

World War II (Jones, 1988), these declarations may be just a start. One policy 

implication is that governments should increase investment in research and 

communication on climate change, and avoid the propaganda of wartime mobilization.  

A second major difference is that the US economy in 1941 possessed strong 

manufacturing resources and domestic supply chains (Finlay, 2009), although not 

exclusively so, e.g. Southeast Asian rubber and German synthetic rubber technology. 

Substantial manufacturing capacity has since moved to countries with low wage costs. It 

is also presently being disrupted by increasing automation (Chui, Manyika, and 

Miremadi, 2017). Supply chains now distribute research, design, manufacturing, sales, 

service and administrative centres around the world (Hendry and Harborne, 2011; 

Zhang and Gallagher, 2016). No longer can the US federal government gather six 

American men in a meeting room in Manhattan and have representation of 95 per cent 

of the world’s production capacity for the industry, as occurred during War Production 

Board carbon black industry advisory meetings. For present day policymakers, there are 

questions of how to benefit their national economies in value-chains outside of their 
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boundaries, or at least benefits their allies (Florini and Sovacool, 2011). This also 

applies to the licensing of intellectual property rights. In the synthetic rubber case, the 

US benefited in being second mover to the invention of synthetic rubber, following the 

German firm I.G. Farben (Hayes, 2000). Contemporary mobilization may involve more 

intellectual property related agreements given the challenges in changing highly 

complex and integrated power grids (Davies, 1997), as well as the increased role of 

intellectual property in the global economy (May, 2015; Sell, 2003). While these 

agreements may underlie positive developments through increased collaborative 

research and development, they would also introduce more transactional costs and 

longer timelines for contemporary mobilization. The implication for present day policy-

makers is to expand planning to realize local benefit whether the value chains remain 

international or revert to networks among allies (Polzin et al., 2015; Sooriyaarachchi et 

al, 2015).  

Third, there are revenue incongruities and similarities. US mobilization 

increased spending as a percentage of GDP from 2 per cent to 42 per cent during 

wartime, with taxes making up 45 per cent of the costs (Delina, 2016). However, World 

War II was a turning point in terms of both tax revenue and spending for many 

countries. Both rose dramatically in many states during the post-war period. Revenue as 

a per cent of GDP of US government spending in 2015 was 38 per cent of GDP (OECD, 

2019). Taxes may be raised from current rates and government spending more increase, 

but in OECD states, there is less room for per cent increases in taxes relative to GDP. 

One of the tasks for policy makers is to build on existing research to increase revenue 

on high carbon emitting activities for use in decarbonization, without unfairly placing 

the burden on low income citizens (Meckling et al., 2017; Piketty & Chancel, 2015). In 

Canada, for instance, federal carbon taxes revenue is projected to be $2.63 billion 2019-
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20 and increase to $6.2 billion by 2023-24 (Parliamentary Budget Office, 2019). This 

revenue could be used to make a material contribution to the estimated $7.7 billion per 

year (CAD 2015) in costs to reduce electricity system GHG emissions by 87 per cent. It 

is instead designed to be revenue neutral, with taxes distributed back to households 

(Department of Finance, Canada, 2019).  

The fourth follows from similarity of synthetic rubber and carbon black 

industries to wind, solar and storage industries at present in terms of their need research 

and development and capacity for scale-up.  The 1940s case studies show it is possible 

to dramatically accelerate the invention and mass production of industrial goods and 

meet national production goals. Invention, reduction to practice and scale-up occurred 

in two as opposed to ten or more years without mobilization, according to Rockoff. The 

exacting plans and targets and deadlines set by the War Production Board were in many 

cases met during the war. For present day policy makers, planning on scale-up of wind 

and solar power generation assets and storage should be ramped up (Kittner, et al, 

2017). Likewise for the many products of decarbonized power grids that have yet to be 

developed or at early stages of development (Farhangi, 2009), policy makers should be 

working with utilities, solution providers and research institutions, within and beyond 

national borders, to prepare the roadmaps to accelerate research, development and 

demonstration projects. 

Fifth, the cases point to the importance of contemporary policy makers 

understanding industry strategies for growth, anticipating how to manage the eventual 

conflicts from mobilization, and not overestimating their power to shape industrial 

strategic directions. In World War II, US carbon black manufactures exercised more 

power in relation to the US federal government than German carbon black manufacturer 

Degussa exercised relative to the German Reich (Hayes, 2007). For democratic 
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governments that will not compel industry collaboration, the experience of the carbon 

black crisis suggests that a rapid decarbonization program will present opportunities for 

conflicts between government and commercial interests, and between industries. More 

fundamentally, in the rubber and carbon cases, it was industry visions that determined 

the direction of mobilization. To counter balance this influence and encourage the 

democratic social shaping of energy systems, policy makers should not only be 

increasing stakeholder planning, but strengthening citizen engagement processes in 

energy system planning (Davies, 1997; Devine-Wright, 2012), given the influence of 

large, multinational suppliers to electric power utilities. 

Last, there are policy implications for governance. Decision making in 

democratic states has changed since World War II. The role of provincial and state 

governments in environmental matters has expanded (Sovacool, 2008). Public policy 

making increasingly seeks contributions from a diversity of actors and from a variety of 

sectors and scales. (Sovacool, 2011). The movement to frame decisions beyond the 

domains of engineering and economics in terms of justice and ethical values and energy 

consumers (Sovacool, Heffron, McCauley, and Goldthau, 2016) may mean more 

conflict, not less, and longer timelines for decisions. Alternatively, governments that 

develop decarbonization visions solely with industry risk weakening respect for norms 

in democratic decision making. The implication for policy makers is to increase multi-

stakeholder decarbonization planning initiatives already underway within national (see 

for instance, Canada’s Energy Modelling Initiative) and international networks (Sartor 

et al., 2017).  

While I appreciate the thoughtfulness of Delina’s (2016) suggestion for a rapid 

mitigation ministry, with structural design similar to the War Production Board and 

powers a notch above other ministries, the experience with the synthetic rubber and 
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carbon presents too many issues to replicate the model. Delina (2016) acknowledges 

that oligopolistic corruption was an element of wartime mobilization programs and 

likely to occur under a rapid mitigation ministry regime, but with greater consequence 

for destruction of democratic values given the longer-term nature of this program, and 

inability of citizens to participate and engage in mobilization public policy. This, by 

itself, provides a strong reason to not replicate the War Production Board. But Delina 

and Diesendorf also mischaracterize the benefits of War Production Board model. They 

wrote that “appointing a single-person authority, problems related to coordination in an 

obviously bloated bureaucracy and competition between civilian and military 

mobilisation agencies were likewise reduced (Delina and Diesendorf, 2013, p. 375).” 

The quoted cited Matthew Dickinson’s FDR, Presidential Power and the Growth of the 

Presidential Branch. However, in Dickinson’s book, Roosevelt “did not see Nelson as 

the all-powerful defense mobilization czar” (Dickinson, 1997, 143). Nor did Nelson see 

his position that way (Nelson, 1971). According to Dickenson, Nelson delegated 

“production tasks to other agencies” leading to increased clashes with other agencies 

and departments. (1997, 144) This was by design for Nelson, as he did not see the 

Chairman position as a one-man-job (Nelson, 1971). Nelson was concerned with 

holding more power than had ever been held by a civilian, excepting a wartime 

president (Nelson, xi). Indeed, this was an entirely understandable attitude for a citizen 

of a democracy. The policy implication is instead that we should not create czar 

positions in democratic institutions, nor super-ministries. We should instead use 

existing ministries and machinery of government to both accelerate the process of 

production and strengthen the practices of good governance, as a counter-weight to the 

influence of industry. 
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Systematic review of disruption in 
sustainability transitions 
Abstract 
This paper examines the emerging understanding of the concept of ‘disruption’ in the context of 

sustainability transition studies. By conducting a qualitative systematic review of 36 journal articles, 

it examines how ‘disruption’ as a concept is seen in this literature, what is being disrupted, and how 

different elements influence disruption. As a result, we identify five non-technical categories of 

disruption, adding a previously unidentified dimension of ‘behaviour, practices and cultural models’ 

to previously suggested dimensions relating to markets and business models, regulations and policy, 

actors and networks and ownership structures. We provide a summary of what the current literature 

identifies as disruption in sustainability transitions and a draw on social practice theory to elaborate 

disruption in behaviour, practices and cultural models. We conclude by highlighting the importance 

of discussing disruptive practices alongside disruptive technologies and policies and the 

identification and promotion of low-tech solutions as important contributors to sustainability 

transitions. 

Key words: sustainability transitions, disruption, disruptive innovation, practice theory, food 

transition 

1. Introduction 
Transitions to more environmentally sustainable sociotechnical systems in many sectors, such as the 

production and use of food, water and energy, are vital to address the wicked problems of climate 

change and degradation of nature. The sustainability transitions literature aims to study how such 

challenging transitions occur and what might be the prerequisites of promoting rapid and deep 

enough change for transitions. The literature originated in the early 2000s and expanded rapidly, 

with conceptual-analytical frameworks built around the dynamics of changing socio-technical 

systems and the emergence and acceleration of new niche alternatives or technological innovation 

systems (Markard et al., 2012; Köhler et al., 2019). Conceptually, transitions are thought to involve 

activities in different scales (niches, regimes, landscape) (e.g. Geels, 2002), within and across 

different sociotechnical systems (Köhler et al., 2019), and related to differing dynamics (Geels and 

Schot, 2007).  

The literature is much influenced by innovation studies and combines multiple social science 

disciplines to study the unfolding of transitions and how we should advance them. Yet, despite its 

relevance in many transition processes, interest in the concept of ‘disruption’ has been surprisingly 

limited until recently (Wilson and Tyfield, 2017; Johnstone et al., 2020) and the term has been used 

imprecisely in the transitions literature. The early literature pays some attention to disruption: Geels 

and Schot (2007) in their seminal paper on sociotechnical transition pathways define disruption as a 

gradually and infrequently occurring high-intensity effect on the regime. They refer to disruptive 

change as a specific kind of landscape development that may, for example, kick-start a 

transformation or a technological substitution process. However, Geels and Schot also note that a 

niche may have a reinforcing effect on the regime or a disruptive one through inserting pressure or 

competition.  
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More specific attention on the concept of ‘disruption’ began in 2017, when a special issue on the 

‘critical perspectives on disruptive innovation and energy transformation’ (Wilson and Tyfield, 2018) 

was published in Energy Research and Social Science. While this contained some connections to 

sustainability transitions (Geels, 2018a), the transitions literature was not at the core and the 

perspective drew more on studies of disruptive innovation. 

Disruptive, or competence destroying, innovation is seen to be a core part of entrepreneurial action 

that changes industries (Tushman and Anderson, 1986; Christensen, 1997). The concept emerged in 

innovation management literature and was made visible by the works of Clayton M. Christensen 

(e.g. Christensen, 1997). Christensen and Rosenbloom (1995) argued that disruptive innovation in 

new technologies has led those leading firms, which have too slowly reacted to technological 

changes, to fail customer expectations and lose market share and revenue to a significant extent. 

Disruptive innovation, thus, “changes the technology of process or product in a way that imposes 

requirements that the existing resources, skills and knowledge satisfy poorly or not at all. The effect 

is thus to reduce the value of existing competence, and in the extreme case, to render it obsolete” 

(Abernathy and Clark, 1995: 6). This means that firms need to renew their skills and competences to 

survive disruptive innovation. In a similar vein, sustainability transitions need new kinds of 

knowledge, resources and skills when they unfold, and in the process are likely to disrupt the 

existing dominant configurations of sociotechnical systems. However, rather little is known about 

what kind of role disruption plays in sustainability transitions and, especially, what it means beyond 

technological disruption. 

In this paper, we set out to look at the emerging understanding of the concept of ‘disruption’ in the 

context of sustainability transition studies, by conducting a qualitative systematic review. We 

examine how ‘disruption’ as a concept is seen in this literature, what is being disrupted, and how 

different elements influence disruption. As a result, we identify five potential categories of 

disruption, beyond technological disruption. We, thus, add a new dimension of ‘behaviour, practices 

and cultural models’ to the four dimensions that were recently identified by Johnstone et al. (2020) 

in their research on energy system disruption: ‘technology’, ‘ownership and actors’, ‘markets and 

business models’, and ‘regulation’. Given the lack of specific literature on disruption in terms of 

culture and behaviour and practices in sustainability transitions, we also draw on social practice 

theory to elaborate what disruption in these dimensions might entail.   

Social practice theories remind us that no disruptive change or spread of innovation in society is 

possible without alterations in intertwined, differentiated or interlinked everyday practices, for 

example, in heating and eating (Schatzki, 2002; Shove et al., 2012; Welch and Warde, 2015). They 

conceptualise practices comprising intertwined elements: materials and technologies, know-how 

and capacities, and cultural meanings and engagements (for an outline of different definitions of the 

elements, see Gram-Hanssen 2011). Although practices are rather stable entities, the individual 

performances provide room for experimentation and change, and the potential for disruption lies in 

either replacing the elements or how they are interconnected (Spurling et al., 2013; Mylan, 2015; 

Kaljonen et al., 2019). Previous work has already identified connections between transition 

approaches and social practice theory (Shove and Walker, 2010; McMeekin and Southerton, 2012; 

Hargreaves et al., 2013; Mylan 2015; Seyfang and Gilbert-Squires, 2019) in order to achieve a more 

diverse view on agency by integrating everyday human practices into the understanding of 

transitions (Bilali, 2018). We use social practice theory here to think about the new dimensions of 

disruption proposed. 

Section 2 describes how the qualitative systematic review was conducted. Section 3 shows our 

findings, focusing on the different categories of disruption. Section 4 brings in additional insights 
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from practice theory to complement the lack of previous exploration on disruption in ‘culture’ and 

‘behaviour and practices’. Our findings are discussed and concluded in Section 5. 

2. Methodology 
The literature published in academic journal articles, and available via Scopus and Web of Science 

(WoS) research databases, was analysed using a systematic review approach informed by Petticrew 

and Roberts (2006) and adapted to qualitative analysis. While the tradition of using systematic 

reviews comes from fields and disciplines favouring a positivist and quantitative tradition, such as 

medical science, they are also applicable to qualitative research (Tranfield et al., 2003). We applied a 

qualitative and exploratory systematic review due to the emerging nature of the literature on 

disruption in transitions. 

Both Scopus and WoS searches using the search terms “disrupt*” AND “sustainability transition*” 

OR “socio-technical transition*” OR “sociotechnical transition*” OR “societal transition*”, in the 

title-abstract-keyword fields, was carried out 19 December 2018 and updated 30 October 2019. The 

year of publication or discipline of the journal was not controlled. The search resulted in a listing of 

50 articles. Of these 36 were found relevant for the review, while 14 articles were excluded based on 

access (2 articles), using the word “disrupt*” less than 5 times (11 articles) and being a medical 

science paper (1 article). The selected articles referred to disrupt* between 5 and 280 times. 

Appendix 1 lists all the articles used in the review. 

The 36 articles were reviewed by the either the first or second author in Excel by reading through 

the articles, using selected pre-set categories for analysis and identifying categories emerging from 

the articles to leave openness to examine the role of disruption in sustainability transitions. See 

When reading the articles, specific attention was paid to what categories or elements the concept of 

disruption was associated with, beyond the disruption of existing or dominant technological and 

infrastructure solutions – the heart of the literature on disruptive innovation. Table 1 shows eight 

pre-set and nine emerging categories used in the analysis. 

Table 1. Categories used in the coding of articles 

Category Preset / emerging 

No of times ‘disrupt’ used Preset 

Theories used Preset 

Empirical focus, sector Preset 

Country and/or city Preset 

Definition of disruption, if any Preset 

Scale in focus (niche, regime, landspace) Preset 

Findings linked to disruptive innovation, niche-level disruption Preset 

Findings linked to system level disruption, destabilisation Preset 

Actors in disruption Emerging 

Business and markets in disruption Emerging 
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Regulations, rules, norms in disruption Emerging 

Culture in disruption Emerging 

Ownership in disruption Emerging 

Behaviour in disruption Emerging 

Disruption as a process Emerging 

Urban functioning in disruption Emerging 

Destabilisation Emerging 

 

3. Findings 
This section presents, first, an overview of the 36 articles in the systematic review, and then focuses 

on the different categories of disruption that were found among the emerging categories in the 

review.  

Eight articles were published in Energy Research and Social Science, three articles each in 

Transportation Research Part A: Policy and Practice and Ecological Economics, while two articles 

each were published in Research Policy, Technological Forecasting and Social Change, and 

Technology Analysis and Strategic Management. The number of articles has grown steadily, with the 

first two articles reviewed being published in 2011, to the 13 articles published in 2018, and 7 

articles published in 2019 by the time of the search (Figure 1). 

 

 

Figure 1. The publication years of the systematic review articles. 

The empirical context of the articles was largely focused on Western nations except for China, the 

Philippines, Singapore, South Africa and a few articles addressing a global phenomenon. Overall, the 

articles covered 10 nation states, and the European Union (Figure 2). 
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Figure 2.  Countries and regions addressed in the systematic review articles 

15 of the articles connect to the empirical context of the energy sector (including electricity and 

heating), while transport is addressed in eight and agri-food in five articles. More seldom covered 

contexts include buildings, cities, government, water, waste and the sharing economy (Figure 3). 

This is explained by the high focus in transitions studies to the energy sector more generally. 

 

Figure 3. Sectors addressed in the systematic review articles 

The core conceptual framework in almost half of the articles was the multi-level perspective on 

transitions (MLP, used in 15 articles). In addition, five articles referred to transition management, 

two articles to technological innovation systems, two articles to strategic niche management, and 

further four articles more generally to transitions theory. Seven articles also explicitly referred to the 
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disruptive innovation theory. Other theoretical-conceptual connections were made to organisation 

studies, institutional entrepreneurship, agent-based economics, energy justice, business model 

theory, practice theory, and complex systems theory. Most of the articles, even if not explicitly 

referring to the MLP, addressed the niche-regime interactions in discussing transitions (11 articles) 

or all the three levels (niche, regime, landscape, in 12 articles). Six articles focused just on regime-

level changes, and two articles only addressed niche development. 

3.1 Definitions of disruption  
Despite the theoretical connections, 21 of 35 articles used ‘disruption’ or ‘disruptive innovation’ as 

concepts without any definition. Ten articles referred to Christensen’s definition of disruptive 

innovation that “bring to the market a very different value proposition than has been available 

previously. Generally, disruptive technologies under-perform established products in mainstream 

markets. But they have other features that a few fringe (and generally new) customers value.” Two 

articles defined disruptive technologies as innovations which, if scaled up, would disrupt the basic 

system architecture (referring to Verbong and Geels, 2010). Four articles had created their own 

definitions.  They covered disruption as profound system change (Lindberg et al., 2018), disruptive 

systemic change (Nissilä, 2015), and lower functionality products addressing different or neglected 

users (Tyfield, 2011). Johnstone et al. (2020) provided a specific definition of “disruption in the 

system as radical interference in one or more of the elements of a stabilised socio-technical system, 

causing pressure to alter the system more than incrementally towards improved sustainability”.  

The reviewed literature uses the term disruption in differing ways. For example, Geels (2018a) 

regards disruption in terms of process of change, the speed of change being the determining factor. 

In turn Lindberg et al. (2018) understand disruption in terms of the magnitude of change. This latter 

interpretation is also implied by some others, for example, Kivimaa and Kern (2016). Two of the 

articles see disruption as a prerequisite of system reconfiguration or part of the same empirical 

process (Matschoss and Heiskanen 2018; Baker and Phillips 2019), whereas Geels (2018a) sees 

reconfiguration as an alternative to a disruptive process. These above shows that no coherent 

interpretation of disruption yet exists in the transitions literature. 

It is important to note that some authors may use different concepts to talk about disruptive 

phenomena. In our review, five articles talk about destabilisation (Brown et al., 2013; Kivimaa and 

Kern, 2016; Wainstean and Bumpus, 2017; Skeete, 2018; Kuokkanen et al., 2019), while the link 

between disruption and destabilisation is not explicit addressed. Yet, an assumption can be made 

that destabilisation of the regime follows from disruptive influences. Skeete (2018) talks about 

destabilising individual car system being the far-off policy goal connected to autonomous vehicles as 

disruptive innovations. Brown et al. (2013:704) state that “disrupting and creating work allow actors 

to destabilise the regime and generate opportunities for innovation.”  

 Overall, we identified eight emerging categories of disruption (Table 1, Section 2) that we narrowed 

down to five non-technological categories: (1) markets and business models, (2) regulations, policies 

and formal institutions, (3) actors and networks, (4) ownership structures, and (5) behaviour, 

practices and cultural models. The most dominant categories – actors, markets and regulations – 

have been identified in previous literature (Johnstone and Kivimaa, 2018; Johnstone et al. 2020). 

However, our aim was, through a systematic literature review, to see whether this list needed 

expanding as well as describe in what ways does the literature address these different categories. 

What we found was that, while actors, markets and regulations are the most commonly identified 

non-technological issues connected to disruption, further issues include disruption in the context of 

ownership, culture and behaviour. Below, we explore each of these in more detail. We explore the 
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three latter categories more speculatively, because relatively little published work on these areas 

exists. 

3.2 Disruption of markets and business models 
The idea around disruptive innovation already reveals how disruptive technologies are expected to 

change existing markets and the profitability and the viability of different companies. The expansion 

of the initial concept ‘disruptive technology’ to ‘disruption innovation’ also noted how new business 

models in themselves can be disruptive (Dijk et al., 2016). Thus, it is not surprising that the 

disruption of markets and business models comes up in 19 articles in our review. What is interesting 

is that the focus in these articles is mainly on business models, rather than broader market 

disruption. Only one article refers to disruption in supply chains, as potentially disrupted by timber-

framed building practices (Enker and Morrison, 2017).  

The review indicates two differing ways in which business models link to disruptive system change: 

(a) disruption in business models as a result of disruptive technological innovation and (b) business 

models in themselves disrupting the market regime (Table 2). Regarding the former, the processes of 

disruption reduce the value of existing organisational assets and competences (Lindberg et al., 2018) 

and create pressure for companies to renew their incumbent business models (Matschoss and 

Heiskanen, 2018). In the energy sector, this is visible through a move towards more customer and 

service-oriented business models instead of bulk sales of electricity and heat (Johnstone and 

Kivimaa, 2018; Matschoss and Heiskanen, 2018). In turn, autonomous vehicles with implications on 

the insurance industry as well as car sales (Skeete, 2018) or electric vehicles and mobility as a service 

with their societal implications (Berkeley et al., 2017; Pangbourne et al., 2019; Sovacool et al., 2019) 

may disrupt the business models tied to the dominant energy and transport regimes. More locally, 

an innovation intermediary can strengthen the disruption caused by new market entrants with new, 

more service-oriented business models, by being unaware of or disregarding the ‘unpronounced 

rules of the market’ (Matschoss and Heiskanen, 2018: 1462). 

Table 2:  Summarising ‘disruption’ in markets and business models 

Emerging 
category 

Examples 

Markets 
and 
business 
models, 19 
articles 

Disruption in business models as a result of disruptive (technological) innovation 
● Pressure to renew incumbent business models (Matschoss and Heiskanen, 2018) 
● Reduced value of organisational assets and competences (Lindberg et al., 2018) 
● Move towards customer-oriented energy services (Johnstone and Kivimaa, 2018; Matschoss 

and Heiskanen, 2018) 
● Disruption caused by autonomous vehicles on insurance industry business models, disruption 

of electric mobility transition to energy and automotive markets (Berkeley et al., 2017; Skeete, 
2018; Sovacool et al., 2019) 

● Failure to disrupt incumbent, monopoly companies and resistance towards new regulation 
(Ashford and Hall, 2018; Baker and Phillips 2019) 

● State disrupting the current industry by phasing out the transportation industry consisting of 
individual operators and replacing it with cooperatives (Sunio et al. 2019) 

Business model as source of disruption 
● Disruptive business models, e.g. the sharing economy (Martin, 2016), from new actors or 

incumbents (Johnstone et al., 2020) 
● Changing how value is captured and delivered, changing the relationship between product and 

customers (Wainstean and Bumpus, 2017; Johnstone and Kivimaa, 2018; Nieuwenhuis, 2018; 
Johnstone et al., 2020) 

Influence on supply chains 
● Timber-framed building as potentially disrupting supply chains (Enker and Morrison, 2017) 
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In the latter interpretation, an innovative business model is in itself disruptive. Such can be the 

model of new energy services, for example, or business models for the sharing economy (e.g. 

Martin, 2016). These have disruptive effects on the regime by changing the ways in which value from 

product and services are captured and delivered, changing the relationship between the producers 

and customers (Wainstean and Bumpus, 2017; Johnstone and Kivimaa, 2018; Nieuwenhuis, 2018). 

Moreover, there are also examples of failures in aims to disrupt the current industry and business. 

Baker and Phillips (2019), for instance, describe how the monopoly position of the incumbent utility 

as well as the resistance at the municipal level have led to disruptive technology being unable to 

take hold in South Africa’s electricity sector. 

3.3 Disruption of regulation, policy and formal institutions 
Regulatory and policy-related elements were connected to disruption in transitions almost as 

frequently as business models. They were supporters of disruptive innovation and a potential source 

of disruption by removing barriers or encouraging systemic change, while also some connections to 

institutional change were made via institutional work (Table 3).   

Table 3:  Summarising ‘disruption’ in regulation, policy and formal institutions 

Emerging 
category 

Examples 

Regulation, 
policy and 
formal 
institutions, 
18 articles 

Policies supporting disruptive innovation 
● Removal of barriers of old structures (Matschoss and Heiskanen, 2018) 
● Introducing regulatory frameworks triggering disruptive innovation or their diffusion (Enler and 

Morrison, 2017; Johnstone and Kivimaa, 2018; Johnstone et al., 2020). 
● Supply side-solutions, investing in infrastructure and R&D; targeting support and incentives on 

niche market segments and BEV ecosystems; and raising awareness amongst consumers, 
focusing on providing effective information and education, promoting BEV test-drive 
environments and sharing stories, and influencing behaviour change through for example car 
sharing (Berkeley et al. 2017) 

● Subsidies and infrastructure investments (Hoekstra et al., 2017) 
Regulation and policies as source of disruption 

● Introduction of disruptive policies (Kivimaa and Kern, 2016) 
● Analysis of policy mixes from the perspective of their disruptiveness (Kivimaa et al., 2017; 

Lindberg et al., 2018) 
● Phasing out subsidies for non-sustainable solutions (Rosenbloom, 2019) 
● Regulation increasing the influence of new customer bases, in which demands for 

improvements in both environmental quality and energy use and efficiency are more sharply 
defined and articulated for disruption (Ashford and Hall, 2018) 

Connections to institutional change 
● Institutional work to undermine current rules and legitimacy of institutions (Brown et al., 2013: 

Duygan et al., 2019; Sunio et al. 2019) 

 

The first important factor the support given by regulations and policies to disruptive innovations, 

when they removed barriers caused by old structures (Matschoss and Heiskanen, 2018). Such 

structures often develop in a way that regulation is formed around established practices, which may 

become a barrier if the innovative solutions are restricted by the ways in which rules and conditions 

are formulated. For example, “[m]any local authorities operate planning rules that make the 

installation of [electric vehicle] charging points challenging” (Niewenhuis, 2019:40).  
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This has led to suggestions regarding the ways in which regulatory frameworks and policies can be 

reformulated and designed so that they intentionally trigger disruptive innovation and their diffusion 

(Enker and Morrison, 2017) or directly aim to disrupt existing socio-technical regimes (Kivimaa and 

Kern, 2016). An example of the latter is a phase out of subsidies that are allocated to non-

sustainable technologies or practices (Rosenbloom, 2019), such as fossil fuels. Two articles 

addressed the need to analyse existing policy mixes from the perspective of their disruptiveness. 

Lindberg et al. (2018) found in their analysis of the EU policy mix influencing renewable electricity 

that most policy instruments are non-disruptive in a sense of decentralisation. In turn, Kivimaa et al. 

(2017) examined the policy mix for Finland’s building energy efficiency, identifying some potentially 

disruptive instruments but their influence hindered by insufficient implementation. Ashford and Hall 

(2018) call for a strong governmental role in managing radical disruptive technological and 

institutional changes. They argue that regulation can encourage disrupting innovations by giving 

more influence for new customer bases, in which demands for improvements in both environmental 

quality and energy use and efficiency are more sharply defined and articulated (Ashford and Hall, 

2018). 

Disruption of institutions was referred to in four articles (Hurlbert et al. 2011; Brown et al., 2013; 

Duygan et al., 2019; Sunio et al., 2019). Brown  et al. (2013) and Duygan et al. (2019) argued that 

institutional work can be deliberately disruptive “challenging and undermining rules and legitimacy 

of institutions” (Brown et al., 2013: 704)  and aiming “to disengage rewards and sanction 

mechanisms associated with a set of rules, technologies and routines" (Duygan et al., 2019: 3). For 

Sunio et al. (2019), institutional work refers to means of building new institutional arrangements 

(such as consolidating individual actors into cooperatives) in the transportation industry. Coupled 

with the earlier observations of disruptive policies, it appears that institutional work can aim to 

deliver such disruptive policy and regulatory changes on an institutional level. 

3.4 Disruption of actors and networks 
The seminal idea of Christensen was that incumbent firms are oriented to sustaining technologies, 

while new entrants are more likely to engage with disruptive technologies. In effect, the literature 

portrays a co-evolutionary perspective. The entry of new actors into a sector is more likely to lead to 

disruptive innovation, while disruptive innovations – such as autonomous vehicles – are also likely to 

bring new actors – for example, from the telecommunications sector to the transport sector (e.g. 

Skeete, 2018). Technological disruption does not only bring new actors to a sector but creates 

‘downstream’ effects to multiple actor groups. For example, electric vehicles require actors, such as 

car dealers and the vehicle maintenance and repair sector to acquire new skills, in order not to be 

replaced (Nieuwenhuis, 2019). This kind of disruption leads to the core membership of industry 

stakeholders changing via diffusion of new technology (Skeete, 2018). The entry of new actors and 

networks to a sector may also lead to changes in policy and governance (Dutschke and Wesche, 

2018; Nissilä, 2015), tying into disruption in regulations and policy (Section 3.3). Based on the 

review, we depict disruption in actors in two ways: actors and networks being disrupted and actors 

and networks influencing disruption (Table 4) 

 

Table 4: Summarising ‘disruption’ in actors and networks 

Emerging 
category 

Examples 
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Actors and 
networks, 
15 articles 

Actors and networks as an element disrupted 
● Disruption as shift in power from incumbents to other actor groups (new entrants or actors 

from other socio-technical systems), and significant changes in key networks of the socio-
technical regime (Johnstone and Kivimaa, 2018; Johnstone et al., 2020; Rosenbloom et al., 
2019)  

● Disruption of existing innovation alliances in city district development (Matschoss and 
Heiskanen, 2018) 

● Inclusion of new, non-traditional organisations in core industry networks as a result of 
autonomous vehicle development (Skeete, 2018) 

● Communities and citizens as active participants to electricity production (Johnstone and 
Kivimaa, 2018) 

● Individual transport operators being phased out and replaced by cooperatives (Sunio et al. 
2019) 

Actors as influencing disruption  
● Emergence of new actors in production and supply (Johntone et al., 2020) 
● New entrants developing disruptive technologies, while incumbent actors develop sustaining 

technologies (Geels, 2018b) 
● Institutional work as a mechanism for disruption (Brown et al., 2013; Duygan et al., 2019) 
● Actors need to require new skills to be able to deal with disruptive technologies (such as 

electric vehicles) or fail against new entrants (Nieuwenhuis, 2018) 
● Successful district heating systems usually draw on the support of municipal actors or 

important opinion leaders from the relevant community. These persons’ involvement is needed 
to initiate the process, convince property owners, identify potential heat providers, but often 
also to plan and build the relevant infrastructure [...] new types of actors and new networks 
between actors (Dutschke and Wesche, 2018)  

 

Frequently, disruption in actors and networks is described as shifting power positions from 

incumbents to other actor groups (Johnstone and Kivimaa, 2018; Rosenbloom, 2019; Johnstone et 

al., 2020). This is also likely to face intensive resistance from those in danger of reducing power. An 

often-used example is the decentralisation of energy production from large utilities to independent 

power producers or community energy (Johnstone et al., 2020). However, another example could be 

a disruption in existing innovation alliances in city district development (Matschoss and Heiskanen, 

2018). Disruption in actors may be observed via the other categories, such as policy or market 

changes, but it may also occur at the level of perceptions. Rosenbloom (2019) talks about disruptive 

potential as perceptions of actors in an industry about the degree to which a system change may 

influence their business models and abilities to win or lose from the transition. 

3.5 Disruption of ownership structures 
While Johstone et al. (2020) talk about disruption in actors and ownership under one category, we 

separate it here as the question of resource and infrastructure ownership is vital for understanding 

transitions. The question is not only about changing ownership from incumbent companies to new 

business enterprises but a division of ownership (and thus decisionmaking power) between private 

consumers, communities (civil society), businesses and the state (Table 5) 

Changes in ownership models have not received significant attention in the literature that connects 

disruption to socio-technical transitions. Those that have noticed this issue focus on renewable 

energy and autonomous vehicles. Johnstone and Kivimaa (2018) note how community ownership of 

energy and prosumers has altered ownership structures’ link to new business models. They specify 

this in Johnstone et al. (2020) describing how the energy cooperative movement was the main driver 

in the first wave of German electricity disruption.  Weinstein and Bumpus (2017) talk about how 

dispersed (as opposed to centralised) ownership of renewable energy leads to a reduced market 

share of incumbents. In effect, this was recently supported by Kelsey and Meckling (2018) who 
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found through an analysis of 59 jurisdictions in Europe and the United states that independent 

electricity producers (though operating utility-scale generation) dominate renewable electricity 

capacity. 

Table 5: Summarising ‘disruption’ in ownership structures 

Emerging 
category 

Examples 

Ownership 
structures, 4 
articles 

Changing ownership structures between private consumers, communities, businesses 
and the state 

● Changing ownership of assets (in terms of kind of actors), with implications 
on justice and democracy (Johnstone et al., 2020) 

● High probability of automobile ownership model changing, disrupting the 
private ownership model (Skeete, 2018) 

● Dispersed ownership of renewable energy (Weinstein and Bumpus, 2017) 
● Increase in community ownership and prosumers of renewable energy 

(Johnstone and Kivimaa, 2018) 

 

Skeete (2018) discusses at length how automakers anticipate a change in ownership models in cities 

from personally-owned and manually driven vehicles to shared platforms enables as a disruptive 

influence of autonomous vehicles. Effectively, he sees privately owned mobility becoming a 

transportation service. Interestingly, the above examples relate to slightly different directions, from 

centralised to decentralised ownership in renewable energy versus from individually owned vehicles 

to shared platforms in mobility. Thus, how disruption happens in ownership is context and sector-

specific to a large degree. Broader conceptual discussions on disruption and ownership on a system 

level is missing. 

3.6 Disruption of behaviour, practices and cultural models 
Following Geels’s (2010) definition, transitions involve also changing practices and cultural 

meanings. Yet, disruption in behaviour and practices in transitions has received very little 

acknowledgement and insufficient analysis in the current literature on disruption. We distinguish 

between two types: disruptive innovation influencing behaviour and practices and disruption of 

cultural models (Table 6). 

Table 6. Summarising disruption in behaviour, practices and cultural models 

Emerging 
category 

Examples 

Behaviour, 
practices 
and cultural 
models, 8 
articles 

Disruptive innovation influencing behaviour and practices 
● Disruptive digital technologies are proposed to transform the role of ICT and ultimately the 

way citizens live (Johnstone and Kivimaa, 2018) 
● Mobile apps are causing a shift in urban commuter behaviour (Skeete, 2018) 
● Electric vehicles changing fuelling/charding practices (Hoekstra et al., 2017) 
● Leaders can collectively disrupt existing patterns of behaviour (Brown et al., 2013) 
● Institutional work on questioning assumptions and beliefs underlying behaviour (Duygan et 

al. 2019). 
Disruption of cultural models  

● For genuinely changing business requires change of business culture (Matschoss and 
Heiskanen, 2019) 

● Business culture can be cultivated where employees’ tolerance for disruptive change 
increases (Throop and Mulberry, 2017) 

https://www.zotero.org/google-docs/?3b2NKv
https://www.zotero.org/google-docs/?3b2NKv
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Conceptually, the literature on disruption in transitions mentions that leaders can disrupt existing 

patterns of behaviour in a collective manner (Brown et al., 2013) and that institutional work that 

aims to undermine existing beliefs and assumptions can play a role (Duygan et al., 2019). The 

empirical observations in this area mainly connect to (urban) dwellers’ behaviour in mobility. 

Hoekstra et al. (2018) mention how electric car ownership can change the ways people appreciate 

the opportunity to charge at home.  Johnstone and Kivimaa (2018) note that disruptive digital 

technology can transform how people live in cities. On a similar note, Skeete (2018) states how 

mobile app ride-hailing services have changed the behaviour of urban commuters to the extent that 

global auto sales have been affected. 

Practices, such as competences and routines, are especially crucial in relation to changing 

consumption patterns. More understanding is still needed on how practices can influence the 

effectiveness of disruptions, either by setting barriers or accelerating them. In the latter sense, 

practices can also work as disruptive agents in themselves. As examples outside from our review 

articles, Twine (2015) has analysed how vegan substitutes (novel disruptive innovations), combined 

with changes in eating practices related to snacking, can contribute to a wider dietary transition. Liu 

et al. (2016) offer a practices lens to overcome the unfruitful division between individual and system 

level changes.  

Disruptions in behaviour and practices connect also to cultural models that dictate or are formed by 

people’s behaviours of people. The connection between culture and disruption as part of socio-

technical transitions has, however, only been made in passing in our review, and only with respect to 

company cultures. Throop and Mulberry (2017) argue that adaptive qualities in company cultures 

can increase tolerance to disruptive change and persistence in pursuing long-term goals. In turn, 

Matschoss and Heiskanen (2018) note that investments by energy companies have been too small to 

contribute to actual changes in business culture. This indicates that more attention needs to be paid 

to the role of culture in sustainability transitions more broadly and in disruption more specifically. 

We end this section, by noting that the different categories of disruption, identified here, are 

interlinked. For example, the shifts of power between actors, and within and between networks, can 

connect to the diffusion of new technology or phase-out of old technology (via subsidies, i.e. policy) 

influencing the business models or resources of actors (Rosenbloom et al., 2019). In another 

example, an innovation intermediary inadvertently disrupts the balance of competing companies, 

intensifying the pressures for incumbent companies to renew their business models (Matschoss and 

Heiskanen, 2018). Two different sources presented how the institutional work carried out by actors 

can lead to disrupting institutions, using means such as: disconnecting sanctions, disassociating 

moral foundations, and undermining assumptions and beliefs (Brown et al., 2013; Duygan et al., 

2019). Given the lack of attention in previous literature on disruption behaviour, practices and 

cultural models associated to transitions, we will next provide some insights from social practice 

theory to explore these further. 

4. Insights from social practice theory to disruption in transitions 
 

In this section, we explore how social practice theory can contribute to a more comprehensive 

understanding of disruption in relation to sustainability transitions and open further the category of 

‘behaviour, practices and cultural models’ in disruption. We suggest that social practice theory might 

https://www.zotero.org/google-docs/?kf13SH
https://www.zotero.org/google-docs/?kf13SH
https://www.zotero.org/google-docs/?8AmWs1
https://www.zotero.org/google-docs/?8AmWs1
https://www.zotero.org/google-docs/?8AmWs1
https://www.zotero.org/google-docs/?8AmWs1
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be particularly helpful in understanding system disruption from the perspective of behaviour and 

culture.  

 

First, social practice theory can help to make sense of the impacts, successes and failures of 

disruptions: the ways in which social practices can accelerate or set barriers to change. For example, 

the normalities that the practices maintain can make the diffusion of disruptive innovations difficult 

(e.g. Shove 2003). Focus on practices can also shed light on the dynamics between multiple systems 

as a particular practice may not only occur within one system (Hargeaves et al., 2013; Seyfang and 

Gilbert-Squires, 2019). Moreover, as practices form ‘bundles and complexes’, they might be more 

difficult to change (Shove et al., 2012). Combining the understanding of disruptions with social 

practice theory can, thus, contribute critical analysis of the sustainability potential of disruptive 

innovations enabling the enactment of more effective solutions. Second, looking at disruption from 

the perspective of social practice theory can help broadening the concept of disruption. Could those 

behaviours and practices that accelerate sustainable transitions also be perceived as disruptions in 

themselves? 

 

Social practice theory contributes to a more nuanced understanding of the impacts of disruption. 

Rather than focusing on the innovation itself, the theory pays attention to how innovations are 

socially produced and maintained through practices. In doing so, it differentiates between two 

categories of practice: those that are enduring and relatively stable and predictable, and those novel 

practices that are more fluid and unstable (Pantzar and Shove, 2010; Shove and Walker, 2010). 

Stability of practices is only achieved by the continuous reproduction of practices, and when this 

reproduction is disrupted through adaptation, improvisation, and experimentation, change may 

occur (Schatzki 2002; Warde 2005). Innovations can turn into stable practices by “adding to the 

repertoire of elements available for integration” (Shove and Walker 2010; 474), in other words, by 

being entangled into the reproduction of social practices.  

 

Shove and Walker (2010) have criticized the idea that, in the MLP, niche innovations are portrayed 

as achieving ‘closure’ by breaking through from micro-level to the meso-level. They argue that even 

when disruptions emerge from the niche to the regime level, they are only held together through 

the consistent and faithful reproduction in everyday practices that relate to them. Importantly, the 

practices that support (or resist) disruptive practices themselves penetrate all the levels (niche, 

regime, landscape), making the disruptive practices rather stable. Depending on their stability, 

practices take shape either as individual or systemic (e.g. as ‘food cultures’). Langendahl et al. (2016) 

have suggested that companies can be perceived as ‘flows of practices’ that can either 

accommodate or resist sustainability transitions. In cases when they accelerate transitions, these 

‘flows of practices’ could also be perceived as disruptive agents.  

 

Social practice theory can also help gain a more detailed understanding of the ‘disruptiveness’ of 

disruptions. As the success of disruptions depends on acceptance on the regime level, niche actors 

often aim to align with the regime, which contributes to path dependence (Shove and Walker 2010). 

Next, we showcase this in the context of food practices.  

 

More sustainable food production, distribution, and processing are interlinked to changes in food 

consumption practices at the level of purchasing, cooking, and eating. All these practices are 

reproduced socially with various degrees of stability, and they are not easy to change. Some 

disruptive innovations, such as biotechnological and plant-based meat and milk alternatives, aim to 

align carefully with established practices of food consumption. Thus, while they disrupt technologies, 

https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?wXlw5G
https://www.zotero.org/google-docs/?vOUiIy
https://www.zotero.org/google-docs/?vOUiIy
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production methods and actor-networks within the food system, they do not aim to disrupt 

consumer behaviour and practices. These alternatives attempt carefully to match the sensory 

elements (such as mouth-feel and taste) of meat or milk, its nutritional qualities, and the practices 

related to cooking and convenience (Fuentes and Fuentes, 2017; Jönsson et al., 2019; Sexton, 2019).  

The disruptiveness of biotechnological and plant-based meat alternatives has also, however, been 

questioned. For one, the sustainability potential of synthetic alternatives is less significant than that 

of already existing low-tech solutions, such as the use of pulses as protein in Western diets (van der 

Weele et al., 2019). Eating pulses as the main source of protein would significantly disrupt the 

mainstream practices in how people in Western countries eat, cook, and shop for food. Beyond the 

necessary transformation in production and the development of new competences, a pulse-based 

disruption would also require transforming the cultural meanings attached to pulses (perceived as 

the food of poor people, as difficult to cook, or prone to causing digestive issues) (Jallinoja et al., 

2016). Thus, disrupting the meat regime through pulses, rather than meat substitutes, would require 

much more extensive transition. On the other hand, existing practices and cultures related to pulse 

eating could emerge as disruptions in themselves. 

 

Structural and institutional practices strongly influence the stability and effectiveness of existing 

disruptive practices, and the understanding of what counts as a disruption in the first place. In 

relation to the sustainable food transition, alike to energy transitions research, academic attention 

has often followed that of investors and capital in favouring technological innovations over more 

‘grounded’ solutions with less novelty-value.    

5. Discussion and conclusions 
In this paper, we explored via a qualitative systemic literature review, how emerging literature on 

disruption in sustainability transitions is addressing the concept of disruption and in what categories 

can disruption be detected in, beyond technological disruption.  We found in total five non-technical 

categories of disruption, adding one new category, ‘behaviour, practices and cultural models’, that 

has been previously unexplored in the context of disruption in sustainability transitions. These are 

not isolated categories but intertwined in how change unfolds and disruption proceeds. 

Disruption, and sustainability transitions more broadly, have often been associated with high-tech 

innovation that is assumed to pave way for socio-technical system change. A common argument in 

this regard is that such innovations can help us solve wicked environmental problems as well as 

bring benefits to companies or nations. However, what the exploration of disruption in ‘behaviour, 

practices and cultural models’ can highlight is that we can move emphasis away from only high-tech 

innovation as a source of disruption, toward a broader understanding of disruption. We argue that 

this is vital to achieve the rapid change in practices and culture, without which sufficient transitions 

in energy, food or mobility systems is almost impossible to achieve. We, thus, also suggest that we 

could begin to talk about ‘disruptive practices’ instead of, or alongside, the concept of ‘disruptive 

innovation’. Why this is important is that some highly useful solutions can also be found from 

history, from past practices of farming, cooking, saving energy or cycling (e.g. Shove 2012). Thus, we 

should explore how low-tech innovations alongside high-tech innovation in ICT and digitalisation can 

help address questions of sustainable energy, food or mobility transitions. Connecting to disruptive 

practices, we should also strengthen the emerging discussion on ‘disruptive policies’ (cf. Kivimaa and 

Kern, 2016, David, 2017) and how these can support behavioural and cultural change. 

One could even ask if technological disruption is aimed at maintaining established practices. This is 

visible in biotechnological meat alternatives that fit well to the existing cooking culture and food 

https://www.zotero.org/google-docs/?oW7j4z
https://www.zotero.org/google-docs/?oW7j4z
https://www.zotero.org/google-docs/?oW7j4z
https://www.zotero.org/google-docs/?oW7j4z
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distribution and purchasing practices, and in the transport sector innovation in second and third 

generation biofuels and electric vehicles. However, we can also observe technological disruption 

that does lead to changed practices, especially via renewable energy, community energy and 

prosumers. It may, thus, be more likely that disruptions not involving high-tech solutions are less 

interesting to politicians or consumers. It is much harder to get political commitment or consumer 

interest in low-tech solutions, such as energy saving in energy transitions, or increasing the use of 

pulses in diets. 

Understanding behaviour, practices and cultural models should have a major role in analysing the 

‘disruptiveness’ of disruptions.  This opens crucial insights into the outcomes and impacts of 

disruptions, or in case of promissory innovations, the likelihood of their success. Focus on mere high-

tech fixes to sustainability problems may lead to overlooking existing solutions, as well as to certain 

level of non-criticality towards the sustainability gains of ‘green’ disruptions.  

We, thus, argue that more attention is needed on low-tech solutions i.e. from a system-level  

‘disruptive practices’, alongside high-tech solutions to reach the necessary extent of transitions. The 

different options should be explored, not only in terms of their impact on greenhouse gas emissions, 

but also to their other environmental impacts, such as land use and biodiversity, as well as social 

impacts on how power and ownership is - or is not - redistributed in transitions and how can 

policymakers support transitions, taking into consideration issues of justice and democracy (cf. 

Sovacool et al., 2019). All in all, if thorough consideration is given, transitions can create 

improvements in different dimensions that should be considered by policy makers: 

● Business models and markets: Encourage and allow new types of business models and 

markets to emerge, linking to changes in regulation and policy 

● Regulation and policy: Remove barriers for new high-tech and low-tech solutions, and 

encourage or reward past practices that are more sustainable and socially just 

● Actors and networks: allow new actors and networks to become part of how, e.g. food or 

energy, is provided, and distribute benefits more broadly. 

● Ownership structures: Encourage the wider distribution of power and ownership of 

resources and infrastructure. 

● Behaviour and practices, and cultural models: Think how disruptions on behaviour and 

practices can be nudged or rewarded, and work on removing existing negative connotations 

associated with certain low-tech practices 

 

To date in transition studies, culture has been most prevalent in the research on grassroots 

innovation, which often is not aimed at upscaling or institutionalising into larger system structures 

(Smith et al., 2016). It is, thus, not usually disruptive to the broader system. However, as noted by 

Köhler et al. (2019), “Sustainability transitions involve many types of cultural change, including in the 

legal and normative frameworks that guide the production and use of technology, in the everyday 

practices of organizations and consumers, in social relations and social structures and in the material 

culture involving the design choices among products and infrastructures”. Further research is needed 

to explore the connections of culture to socio-technical transitions more generally, how culture 

connects to sudden disruptions, and what are the ways to overcome cultural barriers to needed 

transitions.   
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Abstract 

Urbanisation and its environmental impact give rise to calls for urban sustainability transitions. 

Nature-based solutions (NBS; e.g. green roofs, sustainable drainage, community gardens) present a 

promising approach to address urban sustainability challenges which is not yet integrated into 

mainstream urban development practices. Sustainability transitions scholars suggest that many 

barriers to NBS uptake likely arise from the interwoven institutional structures that shape urban 

development, conceptualised in the paper as urban development regimes. Particularly urban 

environments comprise a complex, heterogeneous mix of regime structures.  

Using a qualitative comparative case study of the structural conditions shaping urban development 

in six European countries and at EU level, this study investigates cross-cutting persistent barriers to 

urban NBS development by unpacking the heterogeneity and context-dependency of regime 

structures. We construct a framework of urban development regimes that includes three 

perspectives on such heterogeneity. Barriers may arise from the interplay between different 

structural dimensions (e.g., policy frameworks, knowledge paradigms, funding structures), they may 

be rooted in different functional domains (the construction and design, finance, or regulatory 

domain) and differ due to spatial variety in urban development regimes. 

In addition to presenting prominent persistent barriers to urban NBS in Europe, the paper reveals 

alignment and interaction dynamics between regime domains and dimensions in generating these 

barriers, showing the relevance of taking a systems perspective that takes urban institutional 

complexity into account. Furthermore, we compare between country and EU-level cases to provide 

empirical evidence of spatial regime heterogeneity, showing how regime dynamics are highly 

context dependent. Ultimately, a better understanding and acknowledgement of the heterogeneity 

of the urban institutional environment can guide the way to identifying promising pathways to NBS 

uptake.  
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1. Introduction 

Urbanisation and its impact on the environment puts cities increasingly at the heart of sustainability 

debates. This has led to calls by scholars and practitioners for fundamental transformations of the 

urban environment (Næss and Vogel 2012; McCormick et al. 2013; Wolfram et al. 2016; Grandin et 

al. 2018). Urban nature-based solutions (NBS) – interventions based on nature that aim to enhance 

environmental, social and economic urban conditions simultaneously – are emerging as an 

innovative approach as part of such a sustainable transformation of urban environments (Kabisch et 

al., 2017; Dorst et al., 2019). Examples are green roofs and walls, parks and other urban green 

spaces, urban agriculture, ponds and waterways, or sustainable urban drainage. As such, different 

urban sustainability agendas pursue the mainstreaming of urban NBS (Kabisch et al. 2016; Faivre et 

al. 2017). 

Persistent barriers to such mainstreaming may derive for a large part from the complex and diverse 

nature of urban NBS. NBS represent innovation along social and technological dimensions. Their 

impacts are multidirectional, addressing multiple societal domains, actors and values. Additionally, 

as living, growing entities they require particular approaches and attitudes to design, planning, 

implementation and maintenance that may differ from the urban infrastructure mainstream (Maes 

and Jacobs 2015; Raymond et al. 2017; Xing et al. 2017). Furthermore, these urban innovations tend 

to operate at the nexus of various interconnected urban infrastructure systems. As such, NBS 

represent an approach to urban development that deviates from the norm (Davies and Lafortezza 

2019). To overcome current barriers to their wider implementation, systemic institutional change is 

needed (Seddon et al. 2020). This requires a better understanding of the structural context in which 

such innovations emerge and scale or, alternatively, stall or decline.  

Yet so far, a comprehensive, systemic perspective on how barriers to urban NBS interrelate and on 

the pervasive and context-dependent institutional environment in which such barriers arise is 

lacking (Kabisch et al. 2016; Sarabi et al. 2019; Dignum et al. 2020). Commonly identified are barrier 

related to policies, resources (knowledge, funding), and governance models (Kabisch et al. 2016; 

Cohen-Shacham et al. 2019; Sarabi et al. 2019; Seddon et al. 2020). Yet no single factor qualifies as 

the root cause of hampered NBS uptake. Barriers to NBS uptake are likely grounded in a 

heterogeneous set of structural conditions (van der Jagt et al. 2019). For instance, a lack of project 

funding can be the result of how existing financing conditions, planning and decision-making 

frameworks and governance models interrelate (Seddon et al. 2020). Furthermore, there is no real 

hierarchy to be established between these barriers, i.e., none of them can be said to be significantly 

more important than the others. And lastly, NBS barriers appear to be context-dependent; this lack 

of uniformity further hampers mainstreaming.   
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This study analyses how barriers to urban NBS appear to originate from and persist due to the 

structural conditions that shape urban development. An understanding of the heterogeneity and 

interconnections of the conditions that underly limited uptake of urban NBS may avoid singular, 

‘silver-bullet’ attempts at solving the barriers experienced in NBS implementation. Ultimately, this 

may help to identify promising pathways for the development of NBS as an urban sustainability 

innovation (Konrad et al. 2008; Næss and Vogel 2012; van Welie et al. 2018). As such, this study 

provides an answer to the question: how do structural conditions in urban development generate 

persistent barriers to urban NBS uptake? 

To understand what structural conditions entail we use the notion of socio-technical regimes. 

Transition studies scholars introduced the notion of socio-technical regimes to understand the 

uptake of innovation in the context of societal sustainability transitions. It recognizes the 

directionality of sustainable transformation processes as being shaped by the institutionalized set of 

rules, norms, traditions and rationales – together forming a set of structural conditions – within a 

particular sector or organizational field (Geels 2004; Fuenfschilling and Truffer 2014). Aligned 

structural conditions across actors and organisations generate path dependencies and lock-ins. 

Favouring incremental innovation, such path dependency inhibits more fundamental societal 

transition processes (Fuenfschilling and Truffer 2014). A successful - and therefore continually 

reproduced – structural condition for practices within the regime can prove to be a barrier to 

activities that deviate from this condition. The reproduction of these regime conditions results in 

structurally negative side-effects for innovative approaches, generating persistent problems 

(Schuitmaker 2012).  

Yet the various structural conditions that constitute a regime are not always harmoniously aligned, 

and may sometimes conflict (Geels 2005; Holtz et al. 2008; Fuenfschilling and Truffer 2014). 

Empirically, regimes are often portrayed as monolithic and homogenous entities, which does not 

adequately reflect persistent institutional tensions and contradictions (Geels 2011; Fuenfschilling 

and Truffer 2014). Furthermore, the literature lacks consensus on, and seldomly specifies, the 

structural conditions that constitute a regime (Genus and Coles 2008; Holtz et al. 2008; 

Fuenfschilling and Truffer 2014; Köhler et al. 2019). This makes it difficult to account for how 

structural conditions – and their heterogeneity and interlinkages – constrain the uptake of urban 

innovations like NBS, especially because NBS differ from the types of innovation that are normally 

studied within the transitions community. Yet particularly in the case of urban socio-technical 

regimes, such assumptions of homogeneity are problematic and incomplete, as regimes related to 

urban development encompass rule-sets linked to different socio-technical systems (Næss and Vogel 

2012; Wolfram and Frantzeskaki 2016). In any urban transition, a multiplicity of interwoven socio-
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technical domains will be involved (Frantzeskaki et al. 2017a). Cities comprise ‘multi-modal mixes’ of 

technologies and the regimes associated to the use of these technologies – single owned family 

homes exist next to rental apartments, car infrastructures exist next to other forms of mobility, etc. 

Typical for urban development is therefore the presence of ‘multi-segmented regimes’ (Næss and 

Vogel 2012, 42). Thus, to adequately capture the complexities and particularities of the uptake of 

NBS innovations and of the urban environments these innovations attempt to transform, we use 

perspectives on regime heterogeneity to come to a more nuanced view of socio-technical regimes 

and their influences on the uptake of NBS innovation. 

The contributions of this paper are twofold. First and foremost, it presents a systemic empirical 

overview of persistent barriers to NBS mainstreaming in six countries and at EU level, paying 

particular attention to the underlying context-specific structural conditions that make these barriers 

persistent. Second, it provides a nuanced theoretical perspective on the heterogeneity of 

sociotechnical regimes and the interlinkages between structural conditions that has special 

relevance to understanding the complexity of urban institutional environments. As such, it provides 

a comprehensive analysis of why urban NBS mainstreaming is difficult to achieve: it depends on a 

complex web of highly contextual structural conditions. 

The following section provides an overview of theoretical perspectives of structural conditions and 

regime heterogeneity in urban settings, concluded with our framework of urban development 

regimes. Section 3 describes our methodology. Section 4 highlights, first, the most prominent 

persistent barriers to urban NBS mainstreaming, followed by our findings on the underlying 

conditions that have given rise to these barriers. These findings are reflected upon in Section 5. 

Section 6 summarizes and concludes. 

2. Structural conditions for urban development: a framework of urban regime 

heterogeneity  

In an attempt to account for the institutional complexities associated with the wider uptake and 

integration of urban NBS, we provide, based on transitions literature, an overview of three 

prominent perspectives on regime heterogeneity, i.e. the simultaneous and semi-coherent existence 

of different rationalities within a regime (Fuenfschilling and Truffer 2014). Subsequently we provide 

a framework of urban development regimes that incorporates these three perspectives. 

2.1 Heterogeneity of regime dimensions 

One dominant proposition is that socio-technical regimes comprise multiple dimensions. Geels 

(2004) proposes that, for a socio-technical system to fulfil its function, different regime dimensions 

come into play: scientific knowledge, technical knowledge, and education; financial capital; tools and 
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machines; labour and human resources; natural resources; regulations, norms, and laws; cultural 

meaning; complementary artefacts. Similarly, Holtz (2008, 629) states that “a regime comprises a 

coherent configuration of technological, institutional, economic, social, cognitive and physical 

elements and actors with individual goals, values and beliefs”. General examples of such structural 

elements are “cultural norms, institutions, technologies, infrastructure or ecosystems” (Holtz et al. 

2008, 630). Fuenfschilling and Truffer (2014) use a slightly different set of dimensions in their 

rendering of water sector regimes: sector logic, organisational form, funding, expertise, actors, 

technologies, mission, and values. In sum, regime dimensions represent different categories of 

structural conditions for a socio-technical system to function and as such represent a form of regime 

heterogeneity.  

2.2 Heterogeneity of regime domains 

Another form of heterogeneity can be identified in discussions around different functional domains 

existing within a sectoral regime. Geels (2004) conceptualises the socio-technical regime as a 

structure that provides the meta-coordination of social groups which have specialised around the 

resources necessary for a socio-technical system to function (e.g., knowledge, finance, regulation). 

These sub-groups exhibit regime-like qualities, sharing a language, norms, preferences and 

perceptions, and being internally coordinated through shared institutional rules. Indeed, 

Fuenfschilling and Truffer (2014) propose that sectoral regimes can comprise multiple 

‘organisational fields’ exhibiting varying institutional rationalities, i.e. the ‘coherent arrangements of 

beliefs, norms, values and practices’ that shape how people think and act. Holtz et al. (2008) 

similarly analytically distinguish functional sub-systems within a regime, which acknowledges the 

interdependencies and interactions between different actors and institutional settings involved in 

providing societal functions (Holtz et al. 2008). Van Welie et al. (2018) also distinguish a hierarchy in 

regime structures: an overarching sectoral regime shapes the provision of broad infrastructural 

functions (e.g., energy), within which heterogeneous service regimes exist around the different 

institutions, routines and organizational forms that provide that particular service (e.g., wind power, 

or fossil-based). To summarize, regime domains represent the industries and associated institutional 

and material structures and practices concerned with the provision of certain sub-functions in the 

urban development system. The differences between the rule-sets of the domains that together 

constitute a regime lead to heterogeneity in structural conditions for innovation mainstreaming. 

2.3 Spatial heterogeneity of regimes 

A third form of regime heterogeneity concerns the different spatial manifestations of a regime. 

Sociotechnical regimes tend to be regarded as homogeneous structures that function similarly 

across space; empirical evidence of geographical variety between regime structures is lacking 
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(Hansen and Coenen 2015; Meelen et al. 2019). Socio-technical regime boundaries are typically 

drawn at the sectoral level, and analysed at the country level (Holtz et al. 2008; Raven et al. 2012; 

Fuenfschilling and Truffer 2014). Yet spatial heterogeneity in regime manifestations may provide an 

important explanation for why sustainability transitions unfold unevenly in different locations. There 

is spatial variation in how regimes manifest – e.g., how dominant their presence is in shaping local 

developments – and are translated into local contexts (Meelen et al. 2019). Furthermore, the 

globalisation of many sectoral value chains and the ensuing institutional similarities in a sector 

regardless of its location means that socio-technical regimes also tend to cross regional and national 

borders, and, having reached validity beyond specific territorial context, may form global regimes 

(Fuenfschilling and Binz 2018). In sum, spatial regime heterogeneity implies that while certain rule-

sets are shared widely across locations, others may only apply in specific locations. An 

acknowledgement of such spatial variation may contribute to identifying and understanding key 

local barriers to NBS uptake. 

2.4 A tentative framework of urban development regimes 

In regard to the first form of regime heterogeneity, in an earlier paper, we identify eight key 

dimensions that constitute urban development regimes (Dorst et al, forth.): 1) the physical 

infrastructures and technologies that shape decision-making on urban development; 2) the industry 

structure, actor networks and organisational forms, which includes institutionalised actor roles and 

responsibilities, and the organisational forms (networks, platforms) and rules (formal and informal) 

that shape interactions; 3) the cultural values and guiding principles, which includes the main 

targets, objectives and priorities articulated in the regime, as well as underlying values, rationales 

and principles that shape actor strategies in urban development; 4) influential policies and 

regulations and their role in shaping urban development; 5) the knowledge and expertise that 

underpins the regime’s functioning and decision-making processes, and the technologies (e.g., tools, 

procedures and models) to use and enhance that knowledge and support knowledge exchange; 6) 

market mechanisms and dominant user preferences, which includes the perceived demand for types 

of urban development (e.g. innovative and/or sustainable) and the ways in which these perceptions 

shape decision-making processes; 7) the funding structures, which includes the availability and types 

of funding necessary to continue regime practices, as well as instruments to raise funding; 8) and 

finally, the broader physical geography of urban areas, including natural resources and 

environmental conditions. 

As regards the second type of regime heterogeneity, we further conceptualise the urban 

development sector as comprising different functional domains involved in the process of urban 

development, i.e. the collective rule-sets, transcending particular local contexts, adhered to by social 
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groups organised around and specialised in particular parts of the urban development process. Our 

study focusses on the domains of (1) construction and design, (2) regulation and policy making, and 

(3) finance, including insurance. Mirroring the notion of sub-regimes or organisational fields, 

particular social groups have conceivably organized and specialized around these functional 

domains, i.e. they share perceptions, rationales, jargon and values (Geels 2004; Fuenfschilling and 

Truffer 2014). In practice, the domains will overlap; certain actors can for instance be considered 

relevant to multiple domains. However, the domains can be distinguished analytically based on their 

functions and involvement in the provision of urban infrastructures and the built environment. The 

construction and design domain encompasses the industries and associated institutional and 

material structures and practices concerned with the physical development of the built environment 

– e.g. design, construction, maintenance, renovation. The regulatory domain is concerned with 

urban regulation, policy-making, strategizing, agenda-setting, political decision-making and planning, 

etc. The finance domain is involved with the funding, investment, insurance of the urban built 

environment – e.g. provision of loans to finance construction, cost recovery/exploitation, financial 

risk-sharing. We focus on these three domains specifically because these are key functional domains 

for the development and management of urban infrastructures and the built environment: any 

urban intervention is designed and physically constructed by a variety of actors in what we term the 

design and construction domain. Their actions are facilitated (and sometimes restricted) by 

regulatory activities and as well as financial and other resources, which is where the regulatory and 

finance domains come into play.  
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Figure 1. The urban development regime depicting dimensional and domain heterogeneity (Dorst et 

al., 2018) 

We investigate spatial variation in regime manifestations by mapping urban development regimes at 

the national and international level, analysing regime conditions in six European countries and at EU 

level.  

2.5 Identifying barriers and structural conditions 

To identify persistent barriers, tangible problems in the socio-technical system need to be separated 

from the underlying regime structures that create and reproduce them (Schuitmaker 2012). To do so 

for urban NBS, we define barriers as problems that arise directly from those characteristics of NBS 

that, because they require changes to dominant modes of urban development, hinder NBS 

mainstreaming (cf. Schuitmaker 2012; Eisenack et al. 2014). Structural conditions represent regime-

level structures that exist as a result of historic development, systemic reproduction, and path 

dependency (Geels 2004; Holtz et al. 2008; Schuitmaker 2012; Fuenfschilling and Truffer 2014). 

Structural conditions characterize the regime; they are the routines, habits, and rationales 

reproduced by actors involved in urban development. While these conditions often represent 

success factors for the dominant modes of working, they may translate into persistent barriers to 

the innovative alternative practices around NBS implementation. 
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3. Methodology 

To explore the underlying structural conditions that generate persistent barriers to urban NBS 

mainstreaming, this study follows a qualitative, comparative case study methodology of an 

exploratory nature (George and Bennett 2005; Yin 2009). We did not start with a ‘predictive theory’ 

about which structural challenges, opportunities and pathways influenced NBS development, only 

generic ideas relating to which dimensions and domains of the urban development regime could be 

most relevant to study. Our work was therefore more exploratory in nature, with the aim to build 

and contribute to, rather than to test, theory. 

Although our research also uncovered many positive developments, i.e. opportunities and pathways 

towards NBS uptake, in this paper we focus primarily on the barriers experienced to NBS 

mainstreaming and the constellation of structural conditions, understood here as the urban 

development regime, that generate those barriers. To account for the complexity of urban 

development regimes, we used an analytical framework of urban development regimes that 

incorporates three perspectives on regime heterogeneity: dimensional heterogeneity, domain 

heterogeneity and spatial heterogeneity of urban development regimes. This framework functioned 

as the main structure to organize data collection and analysis. 

3.1 Data collection 

The data was collected as part of a broader research project around structural conditions, barriers, 

opportunities and pathways for NBS mainstreaming (Dorst et al., 2018). The study involved seven 

cases, one of the EU level and six cases of the national level: Germany, Hungary, the Netherlands, 

Spain, Sweden and the United Kingdom. The cases were chosen based on the expectation that they 

would represent variety in terms of structural conditions, based on indications of national 

differences in institutional and planning context (Nadin and Stead 2008; OECD 2017). 

Data was collected through semi-structured interviews with key stakeholders across the three 

domains, supplemented with a desk study of relevant grey and policy documents, observations at 

stakeholder organisations. The data collection and analysis per domain was guided by the following 

questions: 

• Regime conditions: What are the dominant structural conditions of the regulatory/financial 

domain/urban development domains in relation to the provision and operation of urban 

infrastructures, and specifically in relation to the possible integration of urban NBS? 

• Structural barriers, opportunities and pathways: What are key barriers for NBS resulting 

from these conditions and what were (potential) strategies and pathways to overcome 

these? 
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The interviews were exploratory in nature, but semi-structured around the regime dimensions 

outlined previously in this paper. 

A total of 248 stakeholders were interviewed, averaging 36 respondents per case. In a few cases, 

interviews were held with more than one respondent at a time. Interviews were held in the period 

from June 2018 to August 2019, with a duration of around 1-1,5 hour each. Per case, interviewees 

were approached on the basis of their role in one of the three domains to strive for a balanced 

representation of regime stakeholders. E.g., in the regulatory domain we approaches 

representatives from different government levels and advisory organisations. In the finance domain, 

examples of key stakeholders were banks, investors and insurance companies. To represent the 

design and construction domain we approached architects, landscape architects, development 

companies and engineering consultancies. Relevant stakeholders were identified through desk study 

and liaising with country-specific coordinators of the Urban Regional Innovation Partnerships 

(URIPs)1. In addition, suitable contacts were identified using the professional networks of the 

researchers involved in this study. Further relevant contacts were identified based on suggestions 

made by experts we interviewed, with a focus on gaps in our data collection (i.e. snowballing 

technique).  

Placements of typically 3-5 days in duration at key organisations served to observe day-to-day 

decision-making and practices that sustain existing conditions and how NBS might challenge these 

practices. Observation data was recorded in a form to organize these around the categories (spatial, 

domains, dimensions) outlined in the analytical framework, in a similar fashion as the interview data. 

Desk study included document analysis of key policy documents, materials or grey literature (e.g., 

regulations, strategies, action plans, policy evaluation and assessment studies, legislation). Relevant 

documents were identified in three stages. Firstly, based on online search using search terms like 

‘sustainable urban development/finance <country>’; ‘urban NBS <country>’. Second, documents 

were identified based on suggestions by interviewees, either because they were shared with us after 

the interview or retrieved while researching background information regarding examples mentioned 

during the interviews. Third, after all other data collection had taken place, additional documents 

were added through desk study, to complement existing data or compensate for gaps in the data 

collection from the interviews / placements.  

 
1 As part of the NATURVATION research consortium, urban-regional innovation partnerships (URIPs) were 
established in six cities (Barcelona, Utrecht, Leipzig, Malmö, Győr and Newcastle – one in each country case of 
this study) which included urban government, private sector and civil society organisations. 
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3.2 Data analysis, part 1 

The data was initially presented in the form of working papers as part of the NATURVATION research 

project. A total of 21 working papers, one per domain, per country/EU, outlined the relevant 

structural conditions that characterized the urban development regimes in place, and the barriers to 

and opportunities for NBS uptake. Figure 2 shows how the three perspectives on regime 

heterogeneity (spatial, domains, dimensions) were primarily used to structure our data collection 

and analysis.  

Each working paper was prepared based on a fixed template including the guiding questions stated 

above. This template not only provides a description of conditions, challenges and opportunities, but 

also attempts to develop an explanatory narrative of how and why the conditions and barriers were 

relevant for mainstreaming NBS. 

Data analysis was done through thematic analysis (Patton, 2002; (Braun and Clarke 2012)) using the 

dimensions of the analytical framework as the framework for coding and analysis with NVIVO 

software. The coding scheme followed the analytical framework of mapping the structural 

conditions, barriers, and pathways per regime dimension (Figure 2).  

 

Figure 2. Working paper organisation 

3.3 Data-analysis, part 2 

These working papers then formed the basis of further analysis. The data analysis leading to these 

working papers for the NATURVATION research project originally revolved around first mapping the 

regime (i.e. the structural conditions present), and subsequently identifying barriers, opportunities 

and pathways to NBS mainstreaming. In this paper, we focus on barriers specifically and the 

structural conditions that may have caused or exacerbated them. To that end, we have taken a 
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reverse approach, tracing the identified barriers back to structural regime conditions, to see if we 

can find indications for how these barriers have emerged and how the urban development regime 

may have played a role in their persistence. This means that the analytical process further described 

below, although partly based on directions given and connections between barriers and conditions 

made by interviewees, involved some degree of interpretation by the researchers. Below we 

highlight at which steps this interpretative research approach played a particularly influential role.   

This analysis consisted of two phases: a) the identification of key barriers; b) the identification of the 

structural conditions likely causing these barriers (Table 1).  

A) Key barriers to NBS mainstreaming 

To identify key barriers, all barriers previously identified were first grouped per case based on 

thematic comparability (e.g. relating in a generic sense to problems such as policy silos, knowledge 

gaps, etc., thereby grouping the patterns relevant to our research objective (Braun and Clarke 2012)) 

– the regime dimensions supported this categorization. This resulted in a set of coherent thematic 

clusters of barriers per case. Second, we identified similarities between these thematic clusters of 

barriers across cases, to formulate a list of aggregated barriers experienced across cases. Both steps 

involved interpretation, discussion among the researchers involved and iteration to come to a final 

but not exhaustive list of aggregated barriers to NBS mainstreaming. 

B) Connecting structural conditions to the key barriers 

Per case, the clustered barriers were subsequently traced back to seemingly relevant underlying 

conditions. Both the interviewees’ explanations and the interpretations and perceptions of the 

researchers provided the foundations for identifying conditions that may have led to the emergence 

and persistence of each barrier. Accordingly, the results presented below are the outcome of an 

analytical process characterised by iterative sense-making. The result of this process was a set of 

possible causal linkages between contextual structural conditions and the previously identified 

persistent barriers. To account for the likely contextuality of the aggregated barriers, case-specific 

analysis were made in which these overarching barriers were nuanced to better reflect the data. For 

example, barriers related to knowledge manifested mostly as insufficient knowledge exchange in 

one case while in another a lack of knowledge altogether was emphasized. The data visualisations of 

the urban development regime per case (Appendix B) reflect such nuances, details of which are 

highlighted in the Results section. 

As regards the visualisation of the results: red arrows visualize concrete data points in the working 

papers; blue arrows show the links made based on the researchers’ interpretations in phase 2 of 
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data analysis. The size of circles represent the relative dominance of a barrier (i.e. number of 

mentions and variety of barriers linked to this thematic cluster). It is important to note that these 

arrows do not imply direct causality (i.e. A leads to B), rather, they visualize why a certain factor has 

become a barrier to NBS; the conditions represent reasons for why barriers are persistent. For 

instance, ‘municipalities lack capacity for transformative impact’ does not directly lead to the barrier 

‘limited policy guidance at the national level’ (Spain case), but it aggravates and underlines why this 

barrier is persistent. 

Table 1. Data analysis, part 2 

1 Key barriers 

a Barriers were clustered per case based on thematic overlap 

b Similarities were identified between clusters of barriers across cases 

Result: List of aggregated barriers to NBS mainstreaming shared across cases 

  

2 Underlying conditions 

a Per case, conditions were identified that may have led certain barriers to emerge and 

persist (based on interviewees’ and researchers’ interpretations) 

b Aggregated barriers were nuanced to better reflect contextuality of cases 

Result: Visualisation of presumed relationships between structural conditions and key barriers 

per case (red arrows reflect data points, blue arrows reflect researchers’ 

interpretations)  

4. Results 

4.1 Case introductions 

Germany 

Internationally, Germany is regarded as a leader in transitioning towards a more sustainable society 

(e.g. the ‘Energiewende’) (Beveridge & Kern, 2013; United Nations, 2016). The main sustainability 

challenges in Germany are the fast pace of urbanisation combined with housing shortages in cities. 

Biodiversity loss, climate change and health are other important drivers for urban greening. There 

has been active policy development on urban nature in recent years both by the national 

government and by policy advisory organisations. Decision-making on urban planning is strongly 

decentralised, but all layers of government are engaged with the topic of urban nature. In addition, 

there is a relatively strong engagement of citizens and knowledge institutions with this topic.  

Hungary 
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In Hungary, urban sustainability is one of the missions of national government, although it seeks to 

mainly achieve this through technological innovation. Characteristic is the largely top-down 

approach to urban planning and sustainable development with the national government taking a 

central role. Yet there appears to be a disconnect between the sustainability ambitions stated in 

government strategies and the reality of on-the-ground project implementation. Hungary depends 

significantly on foreign capital for programmes aimed at climate change adaptation, wastewater 

management, nature and wildlife protection and promoting the use of renewable energy resources.  

The Netherlands  

The Netherlands is a highly urbanised country, with nearly half of its population living in smaller 

cities (Planbureau voor de Leefomgeving, 2015). Prominent sustainability challenges are 

urbanisation, the energy transition, circular economy, climate adaptation and urban mobility (RLI, 

2018). Nature-based solutions are somewhat known, yet under various names: building with nature, 

nature-driven design, and natural flood measures. The Netherlands also boasts national networks on 

sustainability topics that are coordinated using public funding, the so-called ‘Green Deals’.  

Sweden 

Sweden is a leader in climate and environmental planning and the national and local governments 

widely promote urban greening (Natursvårdverket, 2018). As a term, NBS is not used much. Instead, 

green infrastructure and ecosystem services dominate policy discussions (Davis et al., 2018; 

Schubert et al., 2018). The implementation of urban sustainability and NBS initiatives in Sweden is 

strongly influenced by a governance system characterized by decentralization and the autonomy of 

municipalities (Ehnert et al., 2018), and local governments are the source for a substantial 

proportion of public spending in infrastructure, public housing, culture and recreation through both 

capital and maintenance budgets. Climate change mitigation is a recent priority in Sweden, and 

there is a high level of environmental awareness in Swedish society. As a result, there is perceived 

market demand for sustainable urban development and services and some companies in various 

sectors distinguish themselves by pursuing green reputations. 

The United Kingdom  

For the UK, key environmental challenges include air and water pollution, flooding, green space for 

health and well-being as well as wildlife, and climate change responses. While the term nature-

based solutions is not commonly used, the related terms green infrastructure, natural capital, and 

natural flood management are in use related to urban development (Natural Capital Committee, 

2018; Office for National Statistics, 2018). Recent updates to the National Planning Policy 

Framework, which sets out the planning framework that local authorities must follow, include both a 
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strengthening of the potential role for green infrastructure, as well as measures to try to smooth the 

path for housing development. 

Spain 

Spanish cities are known to have a relatively small area of greenspace per capita, which can be 

explained by high densities of building and the difficulty to maintain greenspaces in the 

Mediterranean and Continental climates with low precipitation (Kabisch, Strohbach & Haase, 2015). 

Other challenges are climate change, reducing carbon emissions and energy use, and improving air 

quality (Gobierno de España, 2008). The term NBS is not used often; green infrastructure is more 

popular, although also not pervasive.  

European Union 

Urban development in the EU is a “hybrid“ [..] and “constantly evolving political system” (Dühr, 

2010). The EU context is dominated by a large diversity in terms of urban development, with 

different planning cultures and social-economic models that dominate certain geographical parts of 

the continent. The EU adopted urban nature-based solutions as an important urban intervention to 

respond to climate change in a context of increasing urbanisation and densification in Europe 

(European Commission 2015; Faivre et al. 2017), positioning it as an intervention in line with green 

growth objectives. However, the EU can only act in policy fields for which it has been conferred a 

(legal) competence. While the EU has a competence for environmental matters, it lacks competence 

for urban development and planning. Moreover, the European Commission only has a limited 

number of mechanisms to compel Member States to implement EU legislation (Schön-Quinlivan, 

2013). Environmental policy has been described as the area with the highest implementation deficit 

in the EU when it comes to the transposition of legal norms into national legislation (Delreux & 

Happaerts, 2016).  

4.2 Persistent barriers to NBS mainstreaming and underlying structural conditions 

The majority of the barriers to NBS mainstreaming were observed in multiple cases, or sometimes 

occurred in all. Table 2 shows an overview of ten most prominent aggregated barriers. However, as 

indicated in the Methodology section, each case also reflected different nuances of these barriers, 

which is why case descriptions may sometimes deviate from these generic descriptions. Below we 

unpack of some of the main barriers and the underlying structural conditions that have contributed 

to their emergence, and compare barriers and conditions across cases to show more of such case-

specific and contextual nuances in both. 

Table 2. List of aggregated barriers shared across multiple cases 
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[1] Lack of 

collaborative 

governance 

 

NBS deliver multiple benefits simultaneously and necessitate 

interconnectivity with wider natural ecosystems and green 

infrastructures. NBS therefore often fall in between the interests and 

responsibilities of different stakeholders, whereas joint action is 

needed to invest in and develop NBS. Such collaboration and the 

coordination of funding and activities between stakeholders and across 

disciplines is considered challenging and/or lacking.  

[2] Insufficient 

knowledge and 

awareness 

Although awareness is growing in some arenas (e.g. in relation to 

climate threats), in general there is limited awareness of the relevance 

of NBS. This likely relates to a lack of knowledge on NBS performance in 

cities (technical knowledge, evidence of benefits). 

[3] Quantified data 

unavailable and 

standardization 

difficult 

NBS are context-specific in their performance. The type of data 

(quantifiable data, metrics) preferred in the urban development regime 

is therefore difficult to develop for NBS, as is standardization of the NBS 

approach and assessment (e.g. through certification). 

[4] Difficult to engage 

private sector 

NBS often lack profitable business models and tend to generate most 

benefits over a longer time period. Furthermore, actors in the urban 

development sector are sceptical about costs and performance of NBS. 

Private sector actors are therefore less willing to engage or invest. 

[5] Competition over 

urban space 

NBS may compete with other urban functions over land use in dense 

urban environments and are more expensive when these need to be 

integrated with built structures. 

[6] Insufficient policy 

development, 

implementation and 

enforcement 

Policies and regulations towards sustainable urban development create 

momentum and incentives to invest in NBS, but policy development, 

enforcement and monitoring is sometimes lacking, and the step from 

visions to practical implementation can be unclear or difficult for the 

actors involved. 

[7] Little access to 

funding 

NBS implementation, maintenance and mainstreaming often suffers 

from a lack of access to funding (public or private).  

[8] Insufficient 

municipal capacity 

NBS depend on and need to conform to policy-making, regulation, 

financial support and maintenance at the level of local governments, 

but municipal capacity to engage with NBS implementation and 

management is often limited. 

[9] Different 

maintenance 

requirements 

As NBS are 'living' and growing interventions, they need different forms 

of maintenance and management than are currently used in the urban 

development sector. 

[10] Insufficient citizen 

engagement 

NBS performance depends on alignment with local environmental, 

physical and social context, which is perceived to necessitate the 

involvement of local residents and citizens. This engagement is 

considered difficult (and may lead to conflicts) or insufficient. 

Furthermore, NBS can be experienced as bringing nuisances such as 

unsafety or insects, which creates dissent among citizens. 
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Barrier #1: Lack of collaborative governance 

Limited collaborative governance was experienced as a barrier in all cases. The cases also have 

several conditions in common: a lack of collaborative governance tends to be the result of a complex 

stakeholder landscape and silos in project management and governmental organisation, with 

responsibilities divided over various government agencies and departments. In Spain and Hungary, 

limited communication between parties and inflexible departmental organisation (either linked to 

bureaucracy (Spain) or to a more hierarchical government structure (Hungary)) are highlighted as 

underlying conditions. Yet also in cases where communication and partnership working do not seem 

to be the dominant issues (Sweden, Germany, the Netherlands), a lack of collaborative governance is 

still experienced as a barrier to NBS mainstreaming. The cases of Sweden and the Netherlands 

demonstrate that stakeholders often find it difficult to ‘think out of the box’ and look beyond their 

own tasks and responsibilities. Additionally, siloed budgets make implementing NBS challenging, as 

such projects frequently cross departmental boundaries. 

“It's very sectorial, either you're a transport planner or you're an urban planner, but there's a lot of 

things to do to combine both things still…People try to understand each other and maybe they also 

talk a lot, but in the end it's very sectorial because also the budget systems, they are still very silo-

oriented” (Int. 2-REG-DE) 

In the Dutch case, a structural condition that hampers integrated working is the lack of a common 

language. Collaborative working also necessitates extensive communication trajectories – this 

hampers speedy development processes. Silos are not only experienced in governmental 

organization. In Germany, the fact that stakeholders have different investment horizons is marked as 

a key constraining condition. 

“The entire industry, building industry is incredibly fragmented. And that’s one of the biggest 

challenges and barriers for innovation and sustainability. Because there’s a huge pressure on cost, on 

time, and actually every stakeholder just wants to make sure they are making their individual profit. 

They all have very different return on their investment horizons; the investor wants to do something 

after five years, whereas the operator focuses much more on operation and expenditure.” (Int. #2-

CON-DE) 
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Figure 3. Comparison of structural conditions perceived to underly barrier #1 in the cases of 

Germany and Sweden 

Barrier #2: Knowledge gaps 

The lack of knowledge of NBS performance, benefits and technical implementation is also observed 

in all cases. Yet each case highlights slightly different conditions, leading to a slightly different 

problem definition. For instance, the UK case reports a lack of knowledge due to the few monitoring 

and feedback procedures in place, in addition to other conditions such as limited expertise at local 

governments and the fact that NBS expertise so far derives mostly from rural applications. In the 

Netherlands, knowledge gaps are attributed to, among other conditions, the difficulty of employing 

current knowledge and assessment tools. This is in turn due to an importance of the local ‘fit’ of 

NBS, limited insights into current vegetation status, and the sense that too few NBS benefits are 

included in such tools, leading to an incomplete view of NBS performance. In other countries, the 

main barrier related to knowledge is the lack of knowledge exchange and integration: knowledge 

and expertise is present, but not in the right places. Multiple cases (Sweden, Hungary, Germany, the 

UK) highlight how a focus on grey technology and engineering expertise – particularly in the 

construction and financial domain – hampers the development and use of different types of 

knowledge (e.g. ecological).  

“Definitely there’s a problem with over-engineering, and we struggle to find decent engineers who 

don’t just do the sums and go, ‘You need this big tank to deal with attenuation.’ It’s just a risk thing.” 

(Int. 4-CON-UK) 

Indeed, in these domains there is in some cases a call for more professional education on the 

benefits of urban nature (Germany, the UK). The EU and Sweden cases report that the NBS concept 
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leads to confusion, being open to different interpretations, which also hampers the integration of 

the different kinds of expertise needed for implementation and maintenance.  

[Insert figures: HU, UK] 

Barrier #4: Insufficient financial return 

Insufficient financial return is experienced as a barrier for NBS because of the often limited 

governmental capacity to ensure NBS mainstreaming (see also Barrier #7 and #8), which causes 

somewhat of a dependency on the private sector to contribute to NBS implementation. Yet most 

cases show how conditions prevalent in the financial and urban development domains, and to some 

extent also in the regulatory domain, such as short-termism and project-ism, limit the long-term 

perspective often needed for NBS to yield benefits and financial returns. Furthermore, investors 

generally do not reap the social and ecological benefits of urban NBS. 

‘The great difficulty […] is that societal benefits […] are not reflected in the investors profit. And that is 

the big challenge for a green city.’ (Int.7-CON-NL) 

The cases also show that a low market demand further dampens the interest of private sector 

parties. In Spain and the EU, a lack of trust in NBS (in terms of performance, but also technical 

quality), was argued to be a structural condition that aggravated this barrier. The UK case shows that 

if developers do not continue to own their built projects, which tends to be the case, they are not 

interested in investing in benefits that do not accrue to them.  

“To be frank [the benefits of NBS] is something we need to convince our clients about and the main 

barrier is cost and risk. […] And the question is always who is benefiting from that [NBS]. If I’m the 

owner of that building and I need to invest half a million more to have green façade because my 

engineers tell me that that mitigates urban heat, I’d say yes but...[…] who pays, what’s the payback? 

[…] it’s again a business model issue.” (Int. #2-CON-DE) 

[Insert figures: UK, EU] 

Barrier #5: Competition over urban space 

In nearly all cases, the provision of housing is a top priority competing with urban greening; the two 

types of land use are often seen as irreconcilable. This is exacerbated by the general scarcity of 

urban space and the density of the built environment in many European cities. Additionally, many 

national and local governments have different other political priorities. Even other sustainability 

priorities compete with NBS over urban space, such as solutions for circularity or mobility (Germany, 

Sweden, the Netherlands, Hungary). In Spain, housing is not presented as a priority. However, urban 

greening faces another ‘competition’ issue, namely over resource use. The water needed for 



20 
 

irrigation is generally scarce and needed for other ends due to the dry climate, particularly in the 

south of Spain.  

[Insert figures: SW, SP, DE] 

Barrier #6: Insufficient policy development, implementation and enforcement 

Policy-related barriers also manifest differently in each case. These nuances can be traced to 

differing structural conditions. In the Netherlands and Germany, the main barrier appears to be a 

gap between policy-making and policy implementation, possibly caused by the beforementioned 

policy silos and the lack of coherence in urban greening goals. Another influential condition (as 

indicated in the Netherlands, Hungary and Spain) is the hesitation and lack of capacity at local 

governments to take the lead in sustainability innovation, even though these have increasingly been 

given the main responsibility over urban planning, health care and greening tasks. Yet the problem 

also holds at EU level. Here, a constraining condition is the experience of limited leverage to enforce 

EU policy, as the member states have the mandate over urban planning issues. Furthermore, also 

within the EU there are conflicting narratives, objectives and values, which hampers the setting of 

focused standards and targets for NBS development, and sometimes even leads to contradictory 

policies. 

[Insert figures: EU, NL] 

Barrier #10: Insufficient citizen engagement 

The lack of citizen engagement does not feature prominently as a barrier across cases, but is 

highlighted in some. In Spain, citizens appear to prioritize socio-economic issues over urban green 

space (interestingly, these topics do not seem to be linked, which may point to a lack of general 

awareness of the benefits of NBS in the socio-economic realm). Furthermore, urbanization and the 

development of new grey infrastructure is seen as progress. Similarly so in Hungary, where citizen 

engagement with urban development in general is very low. In Germany, Spain and the Netherlands, 

citizen preferences are sometimes experienced as a hindrance to NBS implementation: e.g., 

NIMBYism, the prioritization of aesthetics, comfort and low costs, and citizens experiencing NBS as 

bringing nuisances (insects, unsafe environments) all contribute to limited citizen engagement.  

“Actually, some of the [citizens] see [urban nature] as a problem because if it’s not well maintained, 

also even like in parks or whatever, they may ask you to pave everything.” (Int. #5, CON-SP) 

[Insert figures: HU, NL] 
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4.3 Interlinkages between structural conditions 

Above, we focused our view on several key barriers, highlighting how these were shaped and 

generated by certain regime conditions. Now we ‘zoom out’ to the interrelations between different 

structural conditions as well as barriers observed within some of the cases (see also Appendix A for 

the (strongly simplified) systemic representations of the urban development regimes in each case). 

Taking into account the existence of different forms of regime heterogeneity improves our ability to 

see interrelationships between heterogeneous structural conditions, and particularly their 

interdependencies and hierarchies. Moreover, identifying these interrelations helps moving beyond 

focusing on individual barriers, and can provide the foundations for decision-making regarding the 

conditions that seem most influential in generating multiple barriers to innovation within the 

broader urban development regime. Below we highlight a few examples. 

Example 1: Quantified data 

The urban development industry relies heavily on the quantification of the performance and impact 

of the technologies it uses, for reasons of safety but also cost calculations. However, NBS 

performance is difficult to quantify, making this regime characteristic a constraining condition. As a 

result, some form of scepticism towards NBS was experienced in nearly all cases, mostly by actors in 

the construction domain.  

‘I find green roofs difficult to advise positively about. […] I can see that it contributes much of what our 

cities have too little of. […] But if I look purely at their advantages for processing flooding, I consider it 

a very expensive, nonsensical measure that I don’t even trust.’ (Int. #7-CON-NL) 

Reputation and costs are important factors for decision-making in the private sector, so if the effects 

of an NBS have not been proven, many companies would rather not engage with such technologies 

(Spain). The public sector also prefers a certain level of security expressed in quantification of NBS 

performance (Sweden). The unpredictability of NBS performance is exacerbated by the fact that 

most NBS performance is context-dependent, subject to soil and climate conditions as well as modes 

of governance (e.g. in terms of maintenance responsibilities).  

“[Local planners] said it is really hard to work with soft issues like ecosystem services, and nature-

based solutions, or urban greenery, because it is really hard to argue for the monetary value. They 

have a hard time in saying, ‘We need more ecosystem services in this area,’ when maybe the 

politicians just want to get something done, and they want it done fast. So, they wanted more 

argumentation of how you can take ecosystem services and bring in infrastructure and put it into a 

monetary value, or at least a language that politicians understand, so they have more power in their 

argumentation.” (Int. #6-CON-SW) 
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The lack of quantification possibilities strongly ties in with barrier #4, the difficulty of establishing 

financial returns, which withholds many businesses from investing. It also leads to the condition of 

limited knowledge of how NBS functions could be integrated into and exist alongside other urban 

infrastructures (water, mobility) (Spain), which in turn is an important condition for barrier #5: the 

‘competition’ NBS faces with other forms of land use. 

  

Figure 4. Relevant conditions and their interrelations linked to performance quantification, Spain 

Example 2: Municipal capacity, funding and maintenance 

Maintenance issues, insufficient funding options and the lack of municipal capacity are all 

experienced as barriers to NBS uptake in one form or other in nearly all of the cases. An important 

condition here that links to all three barriers is the fact that in most cases municipalities carry the 

main responsibility for developing and especially maintaining urban green spaces (NBS are 

sometimes implemented by other parties, but maintenance tends to be left ‘up in the air’ and often 

falls to local public authorities). Taking the lack of municipal capacity as an example, the regime 

visualisations of the Hungary, Germany and the UK cases demonstrate how certain conditions feed 

into this barrier, while other spring from it. The lack of municipal resources tends to be a result of 

austerity measures at the national level. To a certain extent, this makes public authorities dependent 

on investment from the private sector (and citizen or charity efforts), but green space -and especially 

maintenance - often has no business case that can be monetized. Yet local authorities are often 
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unsure or unaware of their capacity to add greening requirements to the procurement of building 

and infrastructure developments. A lack of communication and collaboration between local 

government exacerbates this ‘underdog’ sentiment vis-à-vis larger development companies. 

Furthermore, limited municipal capacity lead to lags in policy enforcement (see also barrier #6) and 

less in-house knowledge on urban NBS (see also barrier #2). 

“There is a planning cycle, where external professionals are involved. That is not internal [public 

authority] knowledge, you see? It is a one-time only thing, like an investment, that is what the 

planning looks like. But the staff at the municipality, their tasks as an authority are basically 

disentangled, and the organizations from there are just slimmer and slimmer, especially after a 

certain size. So this is making their job on management much harder.” (Int. #4-REG-HU) 

[Insert image: HU, UK] 

A focus on such interlinkages enables a view on dynamics that are not always made explicit when 

NBS barriers are discussed in interviews or grey literature. One such dynamic is the apparent mutual 

dependency of public and private sector in implementing and maintaining urban green space. In 

nearly all the cases public authorities increasingly need investment from outside the public sector, 

due to conditions already alluded to in the two examples presented above: austerity, limited 

governmental capacity. But the stakeholders in the construction and finance domains (development 

companies, investors, etc.) are not free to developing urban space as they please either; their 

actions are shaped by regulations, tax incentives, policy goals and other conditions that are mainly 

arranged by the regulatory domain. This mutual dependency can lead to a constraining behavior of 

leaving any final responsibilities in the middle, possibly leading to less efficient and lingering 

implementation processes.  

“I do believe in legislation there, I have to say. So, for example, integrating ESG [Environmental, 

Social and Governance] criteria into financial advisory processes I think is really a key thing. And only 

if it comes mandatorily the big banks will really actually do that. At the same time I do believe you 

also don't need too much regulation. I mean, we have to leave space for market innovation and you 

don't want to create this dynamic that only the sustainable market players are regulated and the 

mainstream market isn't. […] In my opinion, it's more about finding a minimum standard and 

applying that to all market players than about regulating the niche more.” Int. #6-FIN-DE 

“I am sure that maintenance and management, and probably the progressive transformation of some 

cases, cannot be done by local government alone. I am sure that we will have to enter into public sector 

and private sector partnerships on issues of territorial custody, et cetera with different types of 
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sponsorship because it cannot be supported just by financial and human resources. We need to find 

different ways of managing the joint work and seeing how we can do this so that it is maintained.” Int. 

#7-CON-SP 

5. Discussion  

Our findings show a broad set of structural conditions that directly and indirectly, singularly or - 

more often - conjointly generate a range of persistent barriers to the mainstreaming of urban NBS. 

Combining the three perspectives on regime heterogeneity, our framework takes into account the 

complexity of urban development dynamics, thereby laying bare the regime interdependencies that 

make for persistent structural barriers to NBS mainstreaming.  

Our findings show the interdependencies between regime dimensions as well as between regime 

domains. For instance, organizational silo’s within the regime may cause limited knowledge 

integration and fragmented policy-making and implementation. An example of domain 

interdependencies is the mutual dependency and division of responsibilities around NBS 

implementation and maintenance between the regulatory domain on the one hand and the 

construction and design and the finance domains on the other. Untangling the root causes of these 

constraining dynamics prove the worth of taking into account regime heterogeneity, represented in 

the different dimensions, functional domains within regimes, which is key to get a comprehensive 

overview of which underlying structural constraints to NBS mainstreaming are in place. Taking into 

account heterogeneity of dimensions and domains also helps to create a more adequate 

representation of spatial variety in regime manifestations: the regulatory domain manifests very 

differently across countries, for instance in how responsibilities are organized across departments, 

or which policy priorities are set, while the design and construction domains appears to hold much 

of the same knowledge paradigms, guiding principles and financing structures. 

The overview of regime interlinkages also reveals which conditions are more fundamental to the 

regime functioning than others, i.e., which conditions appear to influence multiple barriers as well as 

other conditions. These are the nodes in a system where a change may lead to the transition of a 

system in its entirety, the leverage points (Abson et al. 2017). There is a certain hierarchy in the 

points at which one could intervene in a system; any intervention in a system is transformational in 

proportion to the extent with which the particular aspect it acts upon is capable of driving wider 

shifts. Certain interventions will have a more superficial impact, e.g. incentives like subsidies or 

taxes, or standards. Other points of intervention target the deeper system characteristics, e.g. 

dominant mindsets, system goals and orientations (Meadows 1999; Abson et al. 2017). 

Acknowledging this hierarchy, and the interconnections between more shallow and deeper leverage 
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points, may help to move beyond thinking in ‘silver bullet’-type approaches to mainstreaming urban 

NBS. A comprehensive regime analysis as the one presented in this study could provide the grounds 

to identify such leverage points. For example, in several cases, most prominently in Hungary, 

‘engineering’, i.e. construction companies as well as engineering knowledge, dominated the regime. 

This affects the functionality of the entire system in multiple ways: for instance, it exacerbates 

stakeholder silos; the codes, standards and knowledge paradigms of measurability eschew a proper 

account of NBS benefits and performance; if innovation is pursued, it is innovation in engineering-

heavy technologies. This analysis can therefore prove fruitful in a more practical sense as well. 

Actions aimed at overcoming barriers may prove inefficient if structural root causes for these 

barriers, and their causal interdependencies with other dimensions and domain dynamics, are not 

understood. It may also be necessary to address barriers in parallel because of such 

interdependencies (Eisenack et al. 2014) 

The formulation and presentation of barriers by interviewees reflected different attitudes towards 

regime change and innovation. As the majority of our respondents represented the regime, this has 

likely lead to the prominence of a perspective in which NBS should adapt to regime conditions to 

facilitate mainstreaming. For instance, interviewees highlighted the necessity for more quantified 

data on NBS, as calculations and standardization are dominant in the current ways of implementing 

urban infrastructure. Yet other framings reflect that, instead, transforming the regime should be the 

aim, for instance pointing to how ecology experts should be involved in urban project development 

from the start. In this case, it was claimed that the regime has not adapted enough to NBS practices. 

The findings presented in this paper are based on extensive qualitative research. It was rather 

exploratory in its set-up, being based on several phases of data analysis, a part of which was carried 

out within a broader research project with several objectives. If redone, the interview questions 

would be focused more directly on the relationships between barriers and conditions, although the 

broader approach taken has also yielded insights into potential conditions that were not initially 

identified as constraining, but were still fundamental to creating the complex web of interdependent 

factors together hampering NBS development.  

Although spatial regime heterogeneity is present at multiple scales, we centralized the country-level 

in most of our cases (except for the international, EU level case). Unsurprisingly, it proved difficult to 

demonstrate clear differences between countries – a clear reason to focus even more on 

geographical differences between regime manifestation and to avoid flattening regimes to country-

level entities. However, taking into account heterogeneity between dimensions and domains 

provided a framework to not only make country-level comparison more straightforward, but also to 
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make within-country differences more apparent, for instance within-case policy differentiation or 

spatial (sub-national) variation in access to funding or knowledge.  

The framework is based on assumptions around which three domains are dominant in the 

development of the urban built environment and infrastructures. It is possible that, had we centred 

on or added other domains, such as the knowledge production domain, we had emphasized 

different structural conditions. Yet by also taking into account heterogeneity of regime dimensions, 

as well as uncovering spatial regime variety, we have hopefully avoided overlooking important 

barriers and conditions. 

Furthermore, although demarcated for purposes of analysis, there is grey area between what 

constitutes a system-level regime condition and a persistent barrier. Different researchers involved 

have used their own interpretations, so in their reporting this line may be diffuse, which may have 

an effect on how observations were presented. In any case, the system overviews have hopefully 

made clear that one factor may be a direct barrier to NBS uptake as well as an underlying conditions 

to another barrier. 

Lastly, it is important to note that our overviews are static representations, while regimes are 

dynamic entities. Structural conditions and how they interact to create barriers may change over 

time. 

This study provides grounds for several opportunities of further research. First, relating to multiple 

urban sectoral domains, NBS are a prime example of urban transition interventions (Frantzeskaki et 

al. 2017b). Perhaps the conceptual model we used can be extrapolated to other such initiatives, for 

example in the realm of circular economy. 

A second issue is the mainstreaming of context-specific interventions. Can the heterogeneity of the 

urban development regime – its multi-domain and multi-dimensional nature as well as the spatial 

variety in its manifestation – be reconciled with the necessary degree of uniformity of broad-scaled 

transformation pathways? There appears to be a paradox between the necessary ‘fit’ to local 

conditions and the mainstreaming of urban NBS. Perhaps a look to the variety in structural 

conditions may help to identify which characteristics and conditions need to be reproduced in a 

similar fashion elsewhere, and which needs to be adapted (and to a certain extent reinvented) to 

local conditions. 

A third investigation of possible importance is into the differences between types of urban NBS. It is 

conceivable that different NBS types require a different set of conditions for their mainstreaming 

(Kiss et al. 2019).  
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Fourth, with more data availability of the extent to which NBS have already been mainstreamed in 

the different case study countries, it may be possible to derive insights on the constellations of 

structural conditions that prove particularly beneficial for NBS development (c.f. Dignum et al. 2020). 

Fifth, to extend socio-technical regime theory, deeper insights are needed into the stabilization and 

alignment of the structural conditions that constitute urban development regimes, particularly in 

relation to the hypothesis that regime stabilization obstructs radical innovation. By providing a rule-

set for technological trajectories, regimes create path dependencies which tend to make radical 

innovations rare; innovation is more likely to happen incrementally, preventing fundamental societal 

transformations (Konrad et al. 2008; Fuenfschilling and Binz 2018). Which regime alignments are in 

this case a source of obstruction to NBS? We have only presented the presence of different 

elements, but have limited insights in the way their alignment shapes certain barriers.  

6. Conclusion  

The results reported in this empirical study offer a systemic overview of barriers to the uptake of 

urban NBS, and therefore an improved understanding of why such barriers may persist. The urban 

development regime framework allows for a systemic and integrated understating of the structural 

conditions that shaped the barriers to NBS uptake. The approach of taking into account different 

views on regime heterogeneity supported a more comprehensive overview of relevant structural 

conditions for NBS mainstreaming. It has also revealed mutual interdependencies and potential 

conflicts between these conditions and how that has shaped barriers to NBS mainstreaming. By 

explicitly taking into account the heterogeneity of these structural conditions, their interlinkages and 

how they lead to persistent barriers to NBS uptake, we can hopefully arrive at more nuanced 

attempts at accelerating urban sustainability. 
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Combining global megatrends and the energy transition on the local level - 
insights from the region North-Rhine Westfalia (Germany) 

Dr. Benjamin Best, Valentin Espert 

Numerous contributions have dealt with implications of global megatrends for 
governance and commerce. Interactions between energy transition processes and 
global megatrends are not sufficiently adressed, particularly such interactions on the 
local level. This paper investigates how municipalities in North Rhine-Westphalia 
perceive and respond to global megatrends in their energy policy. We selected four 
megatrends: digitalisation, social disparities, ressource over-exploitation and urbani-
sation / demographic change. A quantitative explorative survey among municipali-
ties in North Rhine-Westphalia shows perceptions and policy responses on the mu-
nicipal level. Additionally, qualitative interviews with experts from city administrati-
ons in 13 small, mid-size and large cities were conducted. While megatrends are per-
ceived as relevant future and current threats or opportunities, local policy responses 
and capacities for action still lag behind. Only a few municipalities have initiated 
strategies or taken specific measures to meet the challenges of the megatrends for 
their energy transition.  

1 Introduction  
Global societal megatrends are a subject of corporate strategic foresight (KPMG, 
2017; Naisbitt, 1984; Z_punkt GmbH, 2017; zukunftsinstitut.de, 2016) as well as in-
formed environmental policymaking (Hajkowicz, 2015; Lorenz & Haraldsson, 2014; 
Retief, Bond, Pope, Morrison-Saunders, & King, 2016). In the scientific discourse 
they are a research objective in future studies (also called futurology). With regard to 
sustainability transitions such as the „Energiewende“, megatrends have been concep-
tualized as „landscape“ factors that can be understood as the „technical, physical and 
material backdrop that sustains society“ (Geels & Schot 2007: 403). Although they 
can’t be influenced directly by local actors, they might serve as an crucial starting 
point for sustainable change and associated innovation processes 

Megatrends help to perceive systemic interconnections between multiple develop-
ments. They are visible already today and are expected to fundamentally impact 
societal systems (Hajkowicz, Cook, & Littleboy, 2012; Lorenz & Haraldsson, 2014, p. 
16). Over the coming decades, megatrends will unfold in social, technological, eco-
nomical, ecological and political dimensions.  

Environmental agencies on the European and national level startet explorative rese-
arch on the impact of megatrends on environmental policy in the recent years. How-
ever, research on megatrends is less common in energy policy and on local and regi-
onal level (Agora Energiewende, 2017). The object of this article are cities / munici-
palities in the German federal state North Rhine-Westphalia (NRW). This federal 
state is the major energy- and industry region in Germany and is subject to a deep 
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socio-technical transformation in the course of the energy transition (Schepelmann, 
2018; Vallentin et al., 2016).  

1.1 Why global megatrends matter for regional and communal energy policy   
Megatrends are long-term global change processes, which have the potential to alter 
deep structures of the society (Hajkowicz, 2015). Through the lense of megatrends, 
we investigated the energy policy of municipalities in the state of North Rhine-
Westphalia. Based on a broad literature review we selected four megatrends that are 
relatable for municipal actors are scientifically explored: Digitalisation (Hajkowicz, 
2015, chapter 9); (KPMG, 2017, S.22 f); (European Strategy and Policy Analysis Sys-
tem, 2019), Urbanisation & Demographic Change (EEA, 2015, S. 19-36); (European 
Strategy and Policy Analysis System, 2017, S. 15-22); (Retief et al., 2016, S. 54), Soci-
al Disparities (Hradil, 2015, S. 10-29); (Alvaredo, Chancel, Piketty, Saez, & Zucman, 
2018) and Ressource Over-exploitation (Hajkowicz, 2015, Kapitel 5), (EEA, 2015, S. 
69-76).  

It is assumed that megatrends may have a twofold impact on regional und municipal 
development. On the one hand, these megatrends may lead to disruptive conse-
quences, for example when an unprepared city or region is hit by radical price chan-
ges for ressources and its subsequent impacts for the energy system. At the same ti-
me, megatrends might serve as starting points / contexts for innovation processes 
such as smart home solutions. Future technologies will be an important part of de-
centralized energy systems.  

Against this backround, this article deals with the following explorative questions: 
How are the reciprocal connections between megatrends and the energy transition in 
cities and municipalities perceived in this highly industrialised region by local ac-
tors? How do cities interpret their own role, e.g. as passive or active? What are their 
capacities for action or are they alredy active? Or is are megatrends just irrelevant to 
municipal actors, because they are not known yet? How can local, regional and the 
state government actively respond to these particular megatrends and with regard to 
a low carbon energy system? 

In the following subchapters, we will flesh out the four megatrends of this article.  

1.1.1 Digitalisation  

Digitalisation is widely perceived as a global megatrend (Hajkowicz, Cook, und Litt-
leboy 2012, 17–19; KPMG 2016, 23). While other sectors already undergo a digital 
transformation, the energy sector is currently in the beginning of this process. Digita-
lisation is interpreted as necessary for the system integration of renewable energies 
(Bertsch, Growitsch, Lorenczik, & Nagl, 2016; Weigel & Fischedick, Manfred, 2018, 
pp. 13–15) due to an increasing complexity (Weigel & Fischedick, Manfred, 2018, pp. 
13–15). An energy agency of the federal government The EnergieAgentur.NRW 
(2016, p. 6) defines digitalisation as the „use of new Information and Communication 
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Media for measuring, analysing und governing compley systems in the energy sec-
tor“, which coordinates „market actors and entities within the (future) energy sys-
tem“ (own translation).  

What are will be the role the communal level within the digital transformation of the 
energy sector? How is it perceived in municipalities in NRW? Will the tasks of muni-
cipal utilities change? Public enterprises control about the half of the electric grids on 
the communal level. Other tasks include planning, installing and maintenance of so-
lar and wind energy and organising virtual power stations, storing energy and new 
business development, such as energy efficient consumer goods and smart home sys-
tems. In part these tasks make it necessary to build up competences e.g. in proces-
sing big date in real-time (Doleski, 2017, p. 16 f.).  

1.1.2 Urbanisation and demographic change 

The 21th century is the century of cities. In 2050, more than 70% of the world popu-
lation will live in cities (UN, 2014). On the same time urbanisation poses ecological 
problems (GHG-emissions, resource consumption) and urban centers are the seed-
beds for innovation and transformation processes (WBGU 2016). Urbanisation in-
cludes qualitative and quantitative elements: „Urbanisation means [...] the increase, 
enlargement and sprawling of cities in numbers, area and residents in a absolute 
terms as well as in relation to rural population respectively non-urban settlements, 
while Urbanisation also implies the diffusion of urban lifestyles and economic strate-
gies and models of behavior.“ (J. Bähr as cited in Heineberg, Kraas, & Krajewski, 
2014, p. 31). In highly industrialised nations like Germany, a multitude and regional 
fragmented development of growth and shrinkage can be observed. Development 
processes in urban centers are related to rural settlements, for example in turn of 
desurbanisation. In this context, demographic changes in the number, the age and 
the spatial distribution of people play a central role. An increased expactancy of life 
and lower birth rates lead to an aging society. There are regional differences, while 
some municipalities witness growth in population, others shrink. These processes are 
a function of migratory movements, for example from rural areas to major cities 
(Bogumil & Holtkamp, 2013). „Municipalities shrink, age, become heterogeneous 
and underly processes of singularisation and segregation. As a consequence, munici-
palities face the challenge to adjust their services to their population“ (Bogumil & 
Holtkamp, 2013, p. 67).  

Thus, the interconnections between energy transition, demographic change and ur-
banisation are not homogeneous. The differ distinctly along growth and degrowth, 
rural and urban, which influences the efficiency of supply infrastructure, the potenti-
al for renewable energies and the acceptance of sustainable energy power plants. The 
three most important topics against this background are: (1) Technologies and infra-
structures for the energy transition, decrease/increase in demand, relative costs, ac-
ceptance, changes in user-behavior. (2) Living: reduction of living space, co-living, 
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inter-generational living, climate-friendy living. (3) Sustainable mobility concepts 
and mobility infrastructures, accessability and participation. 

1.1.3 Resource overexploitation 

The global megatrend of resource over-exploitation is described in the literature 
(EEA, 2015; Hajkowicz, 2015, p. 46). Resource scarcities, a growing world populati-
on, urbanisation, increasing per-capita consumption and political insecurities effect 
the prices of oil, gas, coal, fresh water and critical resources, among others. The EEA 
analyses megatrends and the transgression of planetary boundaries and points out, 
that these developments jeopardise the european way of life. Stefan Hajkowicz points 
out present and coming conflicts with regard to different resources: Food products 
are distributed unequally world wide, increasing food prices can lead to humanitari-
en crisis. Water is over-used globally and increasingly privatised, making distributio-
nal struggles more likely. Economic growth leads to an increase in global energy de-
mand. Mineral resource become scarce world-wide, making urban mining, circular 
economy and recycling more important.  

The energy transition is a part of the circular economy, resource implications are e.g. 
the mineral resources and land utilised for energy production and energy infrastruc-
tures. The idea of a circular economy is that products and components as well as the 
natural resources remain in the economic cycles in an optimal way. This can already 
be a issue for municipal governments. Do municipalities in North-Rhine Westfalia 
resource scarcities as a problem? How do they adress land-use conflicts between 
energetic uses and other functions of space? Are they familiar with trends and inno-
vative concepts like circular economy? Do they act upon these global trends with lo-
cal measures?  

1.1.4 Social disparities 

Social disparities are a global trend: in the year 2017, 8 billionaires owned as much as 
the poorer half of the world population (Hardoon, 2017). Ecological crisis such as 
droughts effect the poorest and vulnerable most and the climate crisis will induce the 
biggest migratory movements sind the end of WWII (Scheidler, 2017). Social dispari-
ties in highly industrialised countries are a unequal distribution of resources and op-
portunities. Class, gender, race, gender and age make socio-economical discriminati-
on more likely. The social sciences analyses the interconnection between inequalities 
and the energy transition e.g. with regard to energy poverty (Kopatz, Spitzer, & 
Christanell, 2010), participation in energy policy (Best, 2019) and conflicts and ow-
nership structures (Moss, Becker, & Naumann, 2014). In a programmatic study for 
the Rosa Luxemburg Foundation, Sören Becker et al. (2015) pointed out research 
questions to investigate energy democracy and energy poverty, using the theory of in-
tersectionality, i.e. of the intersections between racism, sexism, ableism and clas-
sism.With regard to the the energy transition, the areas of distributive jusitce and 
procedual justice are most relevant for the level of municipalities. Distributive justice 



Combining global megatrends and the energy transition on the local level - insights from the region North-Rhine Westfalia (Germany) 
 Materials and Methods 

 

Wuppertal Institut | 5 

can include an analysis of the costs and benefits and environmental or spatial effects 
of the energy transition for different social groups. Procedual justice highlights deci-
sion-making structures and the ways in which different social groups are consulted 
and empowered within energy policy.  

1.2 Characterizing North-Rhine Westfalia as an industry and energy region in 
transition – regional economic and social data 

The state of North Rhine-Westphalia (NRW) is a traditional center of Germany’s 
energy-intensive industries, power generation and manufacturing, mainly due to the 
proximity of black coal and lignite deposits in the Ruhr area and the Rhine mining 
region. Relatively cheap and stable electricity was ensured by power generating units 
located adjacent to the coal mines (Vallentin et al., 2016). The coal-phase out since 
the mid of the last century has led to major structural changes in the traditionally in-
dustrial parts of the state. The transformation process is still ongoing (Schüle, Venja-
kob, & Fekkak, 2016).  

However, preparing energy-intensive industries for a low carbon world in 2050 can-
not be managed at the state level alone and requires support of the federal govern-
ment. Therefore, both policymaking levels should join forces for an “ecological re-
industrialization” program in industrial regions such as North Rhine-Westphalia. 

2 Materials and Methods 
There is no established research framework regarding megatrends (Wilkinson, 2017, 
p. 19). The EEA depicts methodological cornerstones for this kind of research as 
follows: „The complexity of interlinkages and the manifold uncertainties inherent in 
megatrends require an exploratory, qualitative approach, underpinned by empirical 
data“ (EEA, 2015, p. 11). This paper will present the results of a two-step explorative 
research design with mixed methods employed in this project: 

Firstly, a quantitative explorative survey was conducted, which was aimed at all cities 
and municipalities in North Rhine-Westphalia. 374 out of 396 municipalities in 
NRW were contacted via E-Mail via their Department for Environment, Planning 
and / or Construction. The survey included questions on the single megatrends, local 
policy responses and capacities for action. The closed questions included Lickert Sca-
le with 7 steps („I absolutely agree“, „strongly agree“, „I rather agree“, „neutral“, „I 
rather disagree“, „I strongly disagree“, „I absolutely disagree“).  

In a second step, 24 qualitative interviews in 13 municipalities were conducted with 
experts from city administrations (July 2019). The qualitative interviews aimed at a 
better understanding of concrete problems, challenges and enabling conditions for 
policy responses.  

We reduced the complexity of global megatrends for the online survey and the inter-
view questionaire, bearing in mind relevant aspects for city administrations. Social 
disparities within the city boundary, the availability of electric busses or land use 
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conflicts are relevant dimensions for city administrations. The research focussed on 
the perception, knowledge, attitudes and actions towards megatrends.  

3 Results 

3.1 Main results 

3.1.1 Specific results: megatrends and the energy transition on a local 
scale 

a. Digitalisation 
The digitalisation is viewed as a relevant trend and as a key driver for the energy 
transition by city officials. In the Interviews almost all experts from small and large 
cities said that they act on this megatrend now and will increase their efforts in fu-
ture. Almost 80% of all experts said that the role of municipal utilities will change in 
future, for example in the areas of governance and networking within the energy sys-
tem and electric mobility. Not all municipalities are aware of the interconnections 
between digitalisation and the energy transition. When it comes to concrete mea-
sures, some city officials mention name rather traditional tactics such as the „paper-
less office“. A few progressive municipalities systematically link the energy transition 
and digitalisation in first pilot projects.  

b. Urbanisation & demographic change 
Changes within the population structure, the spatial distribution and the age struc-
ture are important trends, and most city officials also think of the energy implica-
tions of these trends. There are regional differences in the characteristics of this me-
gatrend. Important fields of action are supply infrastructures, residential buildings 
and mobility. The energy consumption behavior and the specific living space per ca-
pita change and also the energy demand changes in the course of live. The experts 
think of a negative relationship between demographic change, urbanisation and the 
energy transition. Target group specific energy consulting and changes of ownership 
are named as tactics to increase the rate of energetic modernisations. Challenges are 
sustainable supply structures, mobility and climate adaptation.  

c. Social disparities 
### 

A large majority of the municipalities consider that low-income households would be 
particularly burdened by energy policy and that low-income households would 
hardly be able to benefit from the change in energy policy. Dangers to jobs are seen 
only sporadically. 

The effects of growing social inequalities are discussed differently in the municipali-
ties. About half of the respondents say that the megatrend is an issue. The opinions 



Combining global megatrends and the energy transition on the local level - insights from the region North-Rhine Westfalia (Germany) 
 Results 

 

Wuppertal Institut | 7 

of the communities surveyed also differ widely on the implementation of measures in 
the context of social disparities and the transformation of energy systems. 

In the interviews, the relevance of the megatrend is assessed very differently by the 
communities surveyed: in some rural communities, social inequalities are hardly an 
issue in community development; in urban areas it is often a core issue. 

 The megatrend is perceived as a relevant development in connection with the energy 
system transformation. Issues such as justice, energy poverty and civic engagement 
are particularly important. 

Interviews: between the megatrend and the energy system transformation, predomi-
nantly negative interactions are described and assumed, which point to the danger of 
the intensification of social inequalities (distribution effects, energy poverty, ...). 

3.1.2 Resource over-exploitation 

The global consumption of natural resources is an issue that is currently occupying 
municipal administrations. The municipalities seem to be dealing with the topic and 
concepts such as the recycling economy.   

 In the interviews, the local impact is assessed very differently, no clear picture can 
be drawn of how local actors bridge the gap between global dynamics and impact and 
significance at the local level. 

The cities and municipalities do not only reduce the challenges associated with the 
energy turnaround to the energy system. There is a high level of problem awareness 
for this megatrend. 

In the area of waste prevention, there are clear discrepancies between the perceived 
relevance of the issue and the measures implemented or planned in this area. But the 
quantitative survey shows a high general knowledge of innovative solutions in the 
field of resource use among the surveyed municipalities.  

 In the interviews various measures are mentioned, often local action is associated 
with civil society activities (e.g. repair cafés, unpackaged shops, etc.).  

However, the results of the qualitative interviews indicate that innovative approaches 
that go beyond traditional waste management are hardly widespread. The link 
between energy system transformation and the global scarcity of resources is difficult 
to establish for most cities and municipalities. Some interviewees consider their po-
tential for action to be too low to implement larger measures. On the basis of this 
self-assessment, several interviews have revealed a strong reluctance to develop stra-
tegies in this area. Nevertheless, some of the interviewees see their role in persuading 
the population to act independently. As a result, financial resources are available to 
promote corresponding social initiatives. Rather, the problem is seen in human re-
sources. Some of the interviewees are confronted with high expectations in terms of 
content - with limited personal capacities. For example, they would have to prioritise 
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different sustainability issues and would therefore not be able to work on resource 
issues.  

3.2 Policy implications 
Formulate overarching policy recommendations here.  

3.2.1 Policy implications: To the discussion 

Decentralised digital solutions will play a central role in energy system transformati-
on. Cities and municipalities are still at the very beginning of developing and imple-
menting sustainable digital solutions for the energy system transformation.  

There is a need for action: scalable decentralised solutions must be developed for the 
energy system transformation, which can be adapted by cities and municipalities as 
well as by local stakeholders.  

There is pressure to act: The digital economy is characterised by extremely high in-
novation dynamics and disruptive potential of new technologies and business moti-
ves. The predominantly wait-and-see attitude of cities and communities will mean 
that they will not be able to assume a role as key actors in the energy system trans-
formation. 

Policy implications: To the discussion 

If the justice aspects of the energy system transformation - from local to global - are 
not recognised and addressed, the social support of the energy system transformati-
on will be jeopardised.  

Concepts such as a CO2 climate premium should be used so that low-income house-
holds can benefit from the energy system transformation. 

Local model projects for a participatory and socially equitable energy system trans-
formation should be promoted more strongly and examined and oriented towards 
the necessary transferability. 

4 Discussion 
Questions for further research 

For example: 

- Inclusion of further megatrends 

- Regional comparative studies 
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Track:  Understanding transitions – Theoretical contributions to transition frameworks 

Abstract 

Businesses are considered as agents of change in sustainability transitions. Yet, the investigation of 

possible linkages of meso‐level business change and macro‐level sustainability transitions is rather 

recent. Current calls both in management and transitions ask for the closer integration of the two 

research fields to enhance our understanding of organizational roles and related organizational 

management as an integral part of sustainability transitions. 

This is where the paper starts. The focus is to systematically review the existing academic literature 

for links on transition and management studies, especially organizational change management. The 

overarching goal of the paper is to understand how the academic literature has so far considered 

organizational change in – and as an integral part of transitions ‐  and how this understanding is used 

to trigger organizational change in transition management, e.g. via strategic innovation programs. 

For this purpose, we use a systematic literature review based on Tranfield et al. (2003), starting with 

the identification of research, selecting relevant studies, followed by systematic data extraction and 

monitoring leading to the data synthesis as described in the finding and discussion section of the 

paper. Preempting the findings, key insight are (i) that for cases connecting both research fields, the 

linkages remains rather weak. For example, sustainability transitions is often used as a starting point, 

i.e. as an explanation for the need to change, while the rest of the paper focuses on the firm level 

(rather than connecting levels; furthermore, (ii) the literature review shows a lack of theoretical 

foundations of organizational change in transitions. 

Based on the findings, we develop a research agenda for choosing and connecting theories from 

(change) management and transition studies to explore what goes on inside firms in transitions and 

derive implications for transition management. For this purpose, the paper builds on the triple 

embeddedness framework (TEF; Geels 2014) which is one of the rare frameworks addressing the 

role of companies in transitions, here namely the co‐evolution of firms‐in‐industries and their 

environments. The TEF’s shortcoming is, however, the integration of individual and organizational 

factors as Geels (2014, p. 275) point out in his article: 

“The TEF does not include psychological and biological approaches to cognition (how the mind 

works) with an individualistic orientation. It also does not address what goes on inside firms (…)” 
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Here we use the interdependence theory, a comprehensive theory of social interaction (e.g., Van 

Lange & Balliet 2015) and particularly its application to the organizational level (see e.g. Victor & 

Blackburn 1987) to add to this gap in research. The developed multi‐layered framework aims to 

improve our understanding of internal micro‐ and meso‐processes of the firm as part of 

sustainability transitions. 

While the theories in each area are advanced and already make attempts to cross the different 

disciplines and levels, they have so far not been interlinked in a multi‐scale heuristic. Therefore, we 

will also address how the mentioned (disciplinary) theories require further development to allow for 

theoretical integration.  

To illustrate our suggestions, we use the Swedish strategic innovation program Viable Cities as an 

illustrative case study. Viable Cities (2017‐2029) is a member organization with 60 members ‐ 

including government, industry, academia, and civil society ‐ with the option of further members 

joining. Since its development, Viable Cities is guided by the principles of openness, a joint setting of 

goals and transparency of processes. This open, co‐creational approach in which company partners 

are closely involved makes Viable Cities an innovative and unique case to illustrate the role of 

organizations and organizational change in transitions and transition management. 
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The Transition Model Canvas: A practical tool to analyze socio-technical 
transitions   

 

Abstract 

Understanding sociotechnical transitions is complicated. This is especially the case for many 
practitioners, who are commonly not well versed in the language of transition studies, but who deal with 
transition problems on a daily basis. To make the academic knowledge on socio-technical transitions 
available to practitioners we introduce the Transition Model Canvas (TMC) as a tool to systematically map 
socio-technical transitions on a canvas. Based on the business model canvas from entrepreneurship and 
the multi-level perspective from transitions studies, the TMC is an accessible tool that allows transition 
practitioners, students and educators to evaluate and accelerate socio-technical transitions. Second, our 
canvas helps to further diffuse transitions thinking in society and to improve the quality of socio-technical 
policy making and strategy development.  

 

Keywords: Socio-technical transitions; sustainability transitions; transition policy; transition practice; 
business model canvas; multi-level perspective 

 

1. Introduction 

If studying socio-technical transitions has thought us anything, it is that these transitions are 
complicated. According to the dominant multi-level perspective (MLP) (Geels, 2002, 2004), a transition 
entails that a stable incumbent socio-technical system, consisting of many interacting elements (actors, 
institutions, and infrastructures), is disrupted and eventually replaced by alternative newly developing 
socio-technical system(s). The latter emerge from so-called niches (Geels, 2005; Geels & Schot, 2007; 
Loorbach, Frantzeskaki, & Avelino, 2017; Van Mossel, Van Rijnsoever, & Hekkert, 2018). An example is the 
replacement of cars that are driven by fossil fuels, with zero-emission vehicles. Socio-technical transitions 
are complicated because the number of possible interactions grows exponentially with each additional 
element considered. Moreover, the number of concepts used in the literature is still growing, and the 
terminology used can be quite complicated. This makes applying the MLP in practice a daunting task to 
anyone who is not well-versed in the language of transition studies, such as many politicians, policy 
makers, and societal change agents.  

To ease this challenge, scholars made recommendations that can help drive transitions (Loorbach 
et al., 2017) among which, the need to experiment, the need to create visions, or the need to learn from 
each other. Various books were written that contain case descriptions and lessons learned that 
practitioners can use, such as from the Dutch KSI-network (Van der Hoeven & Horsten, 2010). Further, 
the EU Climate-KIC initiative produced a comprehensive “Visual Toolbox for System Innovation” (De 
Vicente Lopez & Matti, 2016), which also dedicates attention to transitions. Though these contributions 
are valuable, there is currently no tool that gives a straightforward and structured understanding of the 
generally abstract and complex socio-technical transition challenges.  



2 
 

A set of tools that does give a straightforward and structured understanding of problems originate 
from the Business Model Canvas (BMC) (Osterwalder & Pigneur, 2010). The BMC allows practioners to 
map the most important elements of a business on a big canvas -usually a sheet of paper- and analyze the 
relations between these elements. The BMC is a core element in lean startup thinking (Blank, 2013; Ries, 
2011), which propagates the iterative building of business models. This allows an organization to quickly 
adapt in case of imminent failure or in an uncertain environment, which is often the case with socio-
technical change process. The original BMC has been adapted to help solve societal challenges, including 
the development of sustainable businesses (Joyce & Paquin, 2016), circular business models 
(Lewandowski, 2016), and models for mission-driven organizations, such as governments or NGOs (Blank, 
2016). However, the current tools, either originating from the MLP or BMC, do not systematically tackle 
the inherent tensions between the incumbent socio-technical systems and the niche. Mapping this 
tension is critical to properly use MLP as a framework in socio-technical change processes, and thereby 
accelerate much needed socio-technical change. Moreover, the BMC-based tools in particular depart from 
a single organization, rather than seeing large societal change processes as a collective act of mutually 
dependent actors. Therefore, current BMC-based tools do not adequately facilitate the form of system 
thinking that is required to understand transitions.   

In this short contribution, we introduce the Transition Model Canvas (TMC) as a tool that deals 
with these omissions. The TMC systematically maps the incumbent socio-technical system, niches, and 
the surrounding socio-technical landscape on a canvas. It allows the practitioner to identify systemic 
strengths and vulnerabilities that can form the basis for strategies of change.  

Thereby, we provide transition practitioners, students and educators with an accessible tool to 
systematically analyze, evaluate and accelerate socio-technical transitions. Second, our canvas helps to 
further diffuse transitions thinking in society and to improve the quality of socio-technical policy making 
and strategy development. The contribution of this paper is thus mainly practical. 

In the remainder of this paper, we briefly the discuss the relevant concepts from the MLP which 
we use to design the TMC tool. To make the TMC tangible, we apply it to the transition towards healthy 
food in the Netherlands. We finish with final considerations.   

 

2. Socio-technical systems and transitions 

We first briefly outline the theoretical concepts that are needed to be able to fill out the TMC. For 
this we draw on the MLP, and innovation systems thinking in a broader sense. Note that this outline is by 
no means intended to be a complete review of the MLP, but rather as a handle for practitioners that are 
not familiar with the concepts.  

The MLP distinguishes three levels in a socio-technical transition: an exogenous landscape, and 
two types of socio-technical systems: the incumbent system, and one or more developing niche systems, 
(Geels, 2004). We discuss each below, after which we discuss the process of socio-technical transitions. 
However, prior to identifying these three levels, it important to set boundaries around the transition 
problem, which is one of the largest challenges in systemic thinking (Carlsson, Jacobsson, Holmén, & 
Rickne, 2002).  
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2.1. Defining boundaries  

There are no clear-cut solutions to define boundaries around the transition problem. However two 
elements are generally considered. The first is to consider whether to focus on specific technologies or on 
an industrial sector. Technologies are characterized by how products are made, while sectors focus much 
more on the service these provide to the end-user (Saviotti & Metcalfe, 1984). In some instances, the 
difference between the two is trivial. Sectors often have a few dominant technologies at their core 
(Hannan & Freeman, 1989), such as internal combustion engines in the car industry1. In the electricity 
sector the difference is more noticeable, with different types of fossil fuel power plants and nuclear fission 
as traditional core technologies. These different technologies are often in the hands of a few players, who 
deliver one service to the end-user: electricity. A more abstract case is the food industry, which has no 
discernable core technology. Rather, the sector is characterized by extremely complex international 
supply chains that are dominated by a small number of firms (Shnayder, Van Rijnsoever, & Hekkert, 2015). 
The choice for a sector or technology depends on what needs to be changed. When a production process 
is undesirable (e.g. fossil fuel burning), it might make sense to focus on a technology. If the end-product 
is undesirable (e.g. cigarettes) one might focus on the sector as a whole.  

A second important boundary is the geographical scope of the socio-technical transition. The most 
common geographical delineation is the nation state, due to the powers it holds (Meyer & Jepperson, 
2000). However, other delineations are also possible, including cities, (administrative) regions or supra-
national entities, like the European Union (Truffer, Murphy, & Raven, 2015). Geography becomes even 
more important, when a physical supporting infrastructure is needed in the transition, or when the 
success of an innovation depends on spatial elements, such as population density with district heating. 
Other elements, such as the presence of local actors, networks, culture or physical factors such as climate 
or being located in a delta can also influence the strategies to promote a transition, and hence the choice 
for a geographical scope (Coenen, Benneworth, & Truffer, 2012).  

 

 

 

2.2. The landscape  

The landscape consists of the background against which socio-technical systems function, and the 
transition takes place. Actors from the socio-technical systems have very little influence on landscape 
factors (Geels & Schot, 2007), but the landscape influences the transition. Examples of landscape factors 
are regulations that are broader than the transition under consideration, such as laws about freedom of 
speech or freedom of enterprise. The landscape further includes directives and regulations that come 
from higher levels of authority, such as the European Union, or the federal state. Also, certain long held 
norms and beliefs might be considered part of the landscape, such as religious convictions or traditions. 
Finally, the landscape also captures exogeneous shocks such as economic crises, wars and natural 

 
1 Even here, it is debatable if the gasoline engine and the diesel engine are the same technology. Physically, they 
function differently, but both deliver the same undesirable output that motivate society to consider these 
technologies as problematic: carbon emission and fine particles.  
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disasters. Changes in the landscape can provide a window of opportunity that can trigger or accelerate 
socio-technological transitions. 

2.3. Socio-technical systems  
 

2.3.1. Elements of socio-technical systems 
 

Geels (2004) defines socio-technical systems as the ”linkages between elements necessary to fulfil societal 
functions (e.g. transport, communication, nutrition)”. Both the incumbent system and the niche are socio-
technical systems that consist of three basic interacting elements. The first element concerns the actors, 
including firms, governments, universities, NGOs or consumers. These actors interact with each other, 
exchange resources, and form networks, such as supply chains or R&D networks. Together the actors 
develop, produce and use technological items, products and services. They do so under an institutional 
regime, which is the second element. An institutional regime is a semi-coherent set of rules that guide the 
behavior of these actors (Geels, 2011; Kemp, 1994)2. These rules, institutions, can be formal laws, 
standards or regulations, but also informal, such as social norms, habits, or personal beliefs. In general, 
informal institutions are more difficult to change than formal institutions (Scott, 1995). In transition 
studies, the regime is often seen as a key to destabilize the incumbent system. The regime guides the 
behavior, desirable and undesirable, of actors, and the regime is also continuously reproduced by the 
actors who adhere to the rules. This means that actors and the regime are inextricably linked. The third 
element is the infrastructure, which are all the physical resources that are minimally needed for the socio-
technical system to function (see Chappelow, 2019). Examples are roads, railways, charging stations and 
IT-capacity3. Many actors and institutions depend on a supporting infrastructure. Vice versa, the actors 
and the institutions that guide their behavior (such as maintenance schedules) are needed to keep the 
infrastructure functioning. Hence, the infrastructure interacts with the other basic elements.  
 

2.3.2. Incumbent systems versus niche systems  

 Naturally, the incumbent system and the niche system differ. While the incumbent system is 
commonly fully developed, the niche often is not. This means the interacting elements in the former are 
largely aligned, which leads to a relatively stable and self-reinforcing configuration of rules and actor 
behaviors. For example, when a behavior is repeated continuously it can become an implicit norm or a 
habit, which incentives all actors to confirm this behavior (Scott, 1995). Such norms might even become 
formalized into law, which in turn can deter actors from displaying new initiatives or function as entry 
barriers to new players (Hannan & Freeman, 1989). This increases the stability of the system. Another 
example of stabilizing systemic interactions is that actors become dependent on each other by 
transactions (Pfeffer & Salancik, 2003; Van Mossel et al., 2018). This is the case for consumers who rely 

 
2 Some transition scholars refer to the incumbent system as the incumbent regime (De Vicente Lopez & Matti, 
2016; Loorbach et al., 2017; Verbong & Geels, 2007). However, this can lead to confusion as the word regime is 
also used in the context of the institutions in the system (Geels, 2004, 2011; Van Mossel et al., 2018). To avoid this 
confusion, we follow Geels (Geels, 2011) and limit the regime to consist of a set of semi-coherent rules.  
3 Sometimes the concept soft infrastructure is also recognized (Chappelow, 2019). Examples are a system to give 
access to finance, or a (higher) education system to develop human capital or knowledge. However, in the context 
of socio-technical systems the concept of soft infrastructure is redundant as it consists of a combination of actors 
and institutions. For example, banks are actors, the way they distribute money is guided by institutions.  
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on firms to obtain many goods and services. These firms in turn depend on the consumers to make a profit 
and survive. Having sufficient demand allows firms to learn, to innovate and to create economies of scale, 
which can lead to better products and lower prices (Utterback, 1996), but also makes it difficult for firms 
to switch alternative technological paths (Hannan & Freeman, 1989), which can lead to a lock-in situation. 
Niche systems on the other hand are emerging systems, with room for radical innovation and 
experimentation (Geels, 2002). The dominant technologies, rules, actors and behaviors are yet to be 
determined. This means that niche systems are relatively small and unstable by nature. To give niches a 
chance to compete with the incumbent system, policies can be implemented to protect the niche and 
promote its development (Hoogma, Kemp, Schot, & Truffer, 2002; Schot & Geels, 2008; Smith & Raven, 
2012).  

Despite their differences, the niche system commonly incorporates many elements from the 
incumbent system during its development, such as certain actors that are diversifying or moving into the 
niche (Van Mossel et al., 2018), the same market rules or a supporting infrastructure. In addition, both 
systems are influenced by the socio-technical landscape. 

2.4. Socio-technical transitions 
 

2.4.1. Two processes in a transition 

Analytically speaking, a socio-technical transition generally consists of two processes4: 
destabilizing the incumbent system, and developing one or more niches as replacement (Kivimaa & Kern, 
2016).  

• Destabilizing the incumbent system can be accelerated by disturbing the interactions from which the 
system gains its stability. This can happen by itself, for example when outside players enter a market 
with new idea, e.g. when Apple entered the mobile phone market in 2007 and sparked a revolution 
(Pierce & Goode, 2018; Sciencenode, 2018). However, in other cases, e.g. the energy transition 
(Alkemade, Hekkert, & Negro, 2011; Kern & Howlett, 2009) policies to facilitate or accelerate the 
transition can be needed.  

• Developing one or more niches to replace the incumbent system means developing a 
sector/technology that fulfils a similar societal function as the incumbent system, but in a different 
manner. This process is much less directed than destabilizing the incumbent system, because it is 
often unknown what technologies and behaviors will eventually replace the incumbent system. Much 
of this depends on the state of the niche technologies and systems, and their compatibility with the 
incumbent system and the landscape. To prevent an early lock-in, policies can be used to create 

 
4 There are cases where no niche development is desired. An example is getting rid of smoking. Although alternative 
forms of smoking are being developed (e.g. e-cigarettes), they are not needed from a societal perspective. Hence, 
these alternative forms of smoking generally receive little (policy) protection to allow them to grow. In other cases, 
there is no incumbent system, because the technology fulfills an entirely new societal function. An example of this 
is commercial space travel. In many other instances the niche can grow, while the incumbent system also remains 
intact because the market is sufficiently large to accommodate both. In the second half of the 20th century, nuclear 
power was able to develop next to fossil fuel generated electricity for example.  
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sufficient diversity among competing alternatives (Van den Bergh, 2008; Van Rijnsoever, Van der Berg, 
Koch, & Hekkert, 2015), and possibly select a winner.   

 
2.4.2. Strategies and strategic resources  

Actors can actively deploy a large array of strategies to accelerate both transition processes (Farla, 
Markard, Raven, & Coenen, 2012; Van Mossel et al., 2018; Wesseling, Farla, Sperling, & Hekkert, 2014), 
Analytically, we can categorize these strategies can be categorized according to what system the strategy 
comes from and which system it targets. This gives four possible categories of strategies: 

• Defending the incumbent system: strategies from the incumbent system to maintain itself and 
strengthen it further. Examples include, setting standards, strategic patenting, or lobbying for 
favorable or protective legislation.   

• Inhibiting the niche system: strategies from the incumbent system to inhibit the niche from 
developing further. Examples include buying companies or intellectual property and not exploiting 
these or lowering prices to force competitors out of the market. Also, defensive strategies that raise 
entry barriers can serve as inhibitors of the niche system.  

• Destabilizing the incumbent system: strategies from the niche to destabilize the incumbent system. 
Examples include lobbying to change legislation that supports the incumbent system, taxing 
undesirable behavior, information campaigns or media reporting about the negative sides of the 
incumbent system, starting a societal debate or mass demonstrations.  

• Strengthening the niche system: these are strategies form the niche to develop it further. This includes 
creating visions, removing entry barriers, finding new allies, stimulating the grass root initiatives, 
supporting innovation and innovative startups, or devising protective legislation.  

Strategy goal Examples 
Defending the incumbent system • Setting standards 

• Strategic patenting 
• Lobbying for favorable or protective 

legislation 
Inhibiting the niche system • Buying companies or intellectual property 

and not exploiting these 
• Lowering prices to force competitors out 

of the market 
• Raising entry barriers 

Destabilizing the incumbent system • Lobbying to change legislation that 
supports the incumbent system 

• Taxing undesirable behavior 
• Information campaigns or media 

reporting about the negative sides of the 
incumbent system 

• Starting a societal debate or mass 
demonstrations.  
 

Strengthening the niche system • Creating visions 
• Removing entry barriers 
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• Finding new allies 
• Stimulating the grass root initiatives, 
• Supporting innovation and innovative 

startups  
• Devising protective legislation around the 

niche 
Table 1: example strategies.  

A key-concern is that transition strategies do not come for free. Their execution requires the use 
of tangible or intangible resources that actors need to have under their control. Prime resources are 
finance, legitimacy, network contacts, human capital, physical capital, technology, codified knowledge, or 
intellectual property. In addition, some system elements can be seen as strategic resources to promote 
or delay a socio-technical transition, but only if an actor or a group of actors exerts sufficient control over 
an element to use it strategically. For example, a transmission system operator controls the electricity 
grid, and can thereby partially influence who will supply electricity. It is thus important for actors to be 
aware of what resources they have available. In addition, if critical resources for a strategy are missing 
actors must develop sub-strategies to acquire these resources. 

  

3. The transition model canvas 

The transition model canvas (TMC) maps the key-interactions in both socio-technical systems and 
helps to identify strategies to accelerate both transition processes. It can be used to design new transition 
processes, and to evaluate existing ones.  

The TMC is based on the business model canvas (BMC), which originates from the field of 
entrepreneurship (Osterwalder & Pigneur, 2010). The BMC allows the practitioner to get a systematic 
overview of the main elements of a business model, and the interactions between these elements. 
Traditionally, business models were outlined in long detailed business plans which lost their value as soon 
as new information emerged or the environment changed (Blank, 2013). Osterwalder & Pigneur (2010) 
therefore designed a canvas on which entrepreneurs could map the nine key building blocks required in 
designing or accessing a business model. The BMC thus takes the start-up venture (or another 
organization) as single central actor. When filling in the different blocks on the canvas entrepreneurs can 
easily identify inconsistencies between the elements which results in better designed business models. 
The canvas approach thus successfully allowed entrepreneurs to get a coherent (and quick) overview of 
all relevant elements, identify their options and to easily iterate the business model over time (Blank, 
2013).  

Similarly, TMC helps transition practitioners map transitions processes and identify which strategies they 
can use to make this a reality. In contrast to the BMC, the TMC does not look a single actor, but at both 
socio-technical systems with many actors. This raises the question about who to involve in filling the TMC. 
On the one hand, practitioners can fill the TMC using their own vision on the transition, which avoids the 
need to make compromises. However, the outcome might not be attainable in practice, as it might receive 
insufficient support from other stakeholders, or because it does not fit the socio-technical landscape. 
Alternatively, one can choose to fill in the TMC with a coalition of allies, which makes the filling in the TMC 
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a quasi-political process in which many choices must be negotiated. This can lead to a more realistic view 
about the transition but also requires making compromises.   

Figure 1 presents the TMC. Just like the BMC, it consists of several blocks that are related to each other. 
At the top of the TMC there is room for the envisioned transition goal, which can be adapted and 
refined throughout the process. The body of the TMC consists of main blocks, that represent the levels 
of the MLP: socio-technical landscape, the incumbent system, and the niche-system. We suggest filling 
the blocks from top to bottom. However, there is no preferred sequence in order regarding filling in the 
incumbent and niche-system because insights from one block can influence the content of another. 
Moreover, filling the TMC, just like the BMC, is an iterative process. Feedback from others, new insights 
from the field, or changes over time can easily be incorporated. For that reason, we recommend 
working with non-permanent markers or post-its. We discuss each block. As illustration we added a TMC 
for the transition towards healthy food in the Netherlands (Figure 2 and Box 1).  
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Figure 1: The transition model canvas
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3.1. Block 1: Transition goal 

The first step is to formulate a transition goal, which is an iterative process. While formulating the goal, it 
is important to consider at least the technological/sectoral and geographical boundaries of the problem. 
An example goal to start with is ‘carbon neutral passenger transport in 2050 in Germany’ as a goal, which 
can be further refined. This goal might be too ambitious for a single TMC, as it captures multiple 
technologies (cars with combustion engines, busses, bicycles, etc.), and multiple sectors (the car industry, 
public transport, bicycle industry). Moreover, Germany is a large country, and this goal runs the risk to 
ignore specific geographical conditions that can influence the transition. These caveats do not need to be 
a problem, as long as there is sufficient knowledge and, if needed, an action perspective to meaningfully 
change each socio-technical system in each geographical setting. Otherwise, it might be prudent to split 
the problem into different subsystems. Another potential caveat to consider is that the envisioned system 
might have multiple goals. For example, one can demand that a healthy food system must be carbon 
neutral, should not damage local ecosystems, and consider animal welfare. It is important to articulate 
these goals while filling the TMC. We further recommend that the goal adheres to the SMART criteria 
(Specific, Measurable, Assignable, Realistic and Time-related) by Doran (1981) or something similar. 

3.2. Block 2: Landscape 

The landscape block captures all factors that influence either the incumbent system or the niche system, 
but that are not (noticeably) influenced vice versa. It captures both the current landscape factors, and the 
factors that are foreseeable in the future but have not happened yet, such as certain European directives 
that are in the making. Mapping the landscape is important, because it can strengthen or weaken socio-
technical systems and can thus influence the effectiveness of certain strategies. 

3.3. Block 3: Incumbent system 

The block has three parts. The top part is dedicated to briefly describe how the incumbent system works. 
Based on this, the middle part is used to identify the strengths and vulnerabilities of the system. The 
bottom part is reserved for anticipating the strategies that the actors in the incumbent system use or are 
likely to use to defend the system or to inhibit the niche.  

The system analysis in the TMC only focusses on the elements and interactions that are required to keep 
the system functioning, rather than meticulously mapping all possible elements and interactions. We refer 
to these as key elements and key interactions. This simplifies the burden of those who fill the TMC. Overall, 
filling this block is generally relatively easy. It is often clear what the societal problem is, and incumbent 
systems are generally well-documented as the resulting societal problems are prone to attract a lot of 
attention from policy makers, analysists and media.    

Based on the analysis of the incumbent system, the strengths and vulnerabilities part gives input for the 
strategy part of both the incumbent and niche systems. Strengths comprises the most stable key-elements 
and interactions in the system, as well as the factors that gives socio-technical system its stability, such as 
supporting institutions, legitimacy, or the defensive actions key actors. Strengths can come from the 
system, but also from the socio-technical landscape. Vulnerabilities are the points that can be targeted to 
destabilize the system. These can be the least stable key elements or interactions, but also the factors 
that support these.  
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The strategy part of the incumbent system block entails identifying the strategies by actors that are 
currently deployed by incumbent system, as well as those that are likely to be deployed in the future. This 
is important, because it helps the practitioner with devising strategies that come from the niche. Two 
types of strategies are relevant: defending the incumbent system, and inhibiting the niche (see 2.5). 
Identifying these strategies is based on the analysis of the key elements and interactions, the strengths 
and the vulnerabilities, and other relevant insights, for example from the landscape or from the niche.  

3.4. Block 4: Niche system 

The structure of this block is similar to that of the incumbent system, but with some differences. First, it 
is important to establish the focus of the niche. This can be done by answering the following questions.  

• Does the niche focus on changing specific technologies, behaviors or both?  
• If technologies are in focus, what are they, and do they require any form on innovation?  
• If behaviors are in focus, what are they, and what institutions lie at the root of these behavior.  

Next, one can use these answers to design the niche system. As the niche is still under development, the 
niche system block makes a distinction between the elements and interactions that are already present, 
and those that are missing for the system to function. One can ask the following guiding questions:  

• How must the system elements interact to simulate the development and diffusion of the niche 
technologies and/or behaviors? 

• Which of these system elements and interactions are already present, and which are missing?  

Note that, some elements, such as actor in the niche can be very similar to the incumbent system. 
However, other elements, or the interactions between them, must then differ between both systems.  

Completing the top part of the niche system block is more complicated than for the incumbent system 
block. Choices need to be made about what the niche should look like. When multiple stakeholders are 
involved with filling the TMC, they will likely agree on that the incumbent system is problematic. However, 
this does not mean that stakeholders will also agree on what the alternative exactly looks like. Thereby, 
the niche block can form an extra source of contention among stakeholders. Moreover, the niche is still 
under development. There are more uncertainties about the development of the niche, and if certain 
system configurations will actually work. This also shows the importance of using the TMC as an iterative 
tool that is updated as the transition unfolds.  

The middle part of this block is similar to that of the incumbent system. However, as it is not certain what 
the niche will look like, the TMC leaves room for uncertainties in the middle part of this block. Over time 
some uncertainties can resolve, which is a reason to update the content of this part, and the related 
elements of the TMC.  

The top two parts, together with the landscape and incumbent system blocks serve as input for the 
strategy part. This part consists of strategies to destabilize the incumbent system, and strategies to 
strengthen the niche. The strategies can receive extra qualifications, such as those that are already 
implemented, those that are currently feasible, and those that currently not feasible due to landscape 
conditions or a lack of strategic resources. This can lead to formulating strategies to obtain those 
resources.   
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Finally, the niche block also contains room for strategic resources that are needed to deploy these 
strategies. The reason we only added strategic resources to the niche block is that the TMC is intended 
for those who wish to further a transition, rather than to defend the incumbent system.    

 

Box 1: A TMC for the transition towards healthy food in the Netherlands 

The premise behind this case is that people in western societies consume too many calories. The excessive calorie 
intake is linked to higher levels of obesity (Finucane et al., 2011), and medical conditions such as cardiovascular 
diseases (Haslam & James, 2005). Changing food consumption patterns is seen as a key ingredient to reduce the 
levels of obesity. We take the perspective from the Dutch government, which tries to destabilize the incumbent 
system via a ‘national prevention agreement’. This voluntary agreement with 70 stakeholders (including 
representatives from the food industry) in the Netherlands aims to reduce smoking, overweight and problematic 
alcohol usage (Rijksoverheid, 2018). Thereby, we use this TMC to evaluate an existing transition process. Figure 
2 presents the TMC for this case.  

Block 1: Transition goal 

We use the goal from in the prevention agreement (Rijksoverheid, 2018): “the government creates a food system 
that reduces the obesity rate of the Dutch population to 7.1%. (currently this is 14.5%)”. This goal can be further 
refined to specific sub-groups that are at risk, such as children or people with a lower income to make it more 
effective.  

Block 2: Landscape 

The landscape contains institutions that stem from the idea behind liberal societies (Van Rijnsoever, van Lente, 
& van Trijp, 2011): freedom of consumer choice, freedom of enterprise, and freedom of speech. Consumers are 
mostly free to purchase the products they want, and producers are mostly free to offer and advertise the 
products they want. Finally, there are institutions around food that are unlikely to change in the transition. For 
example, food is not only fuel for the body, but also has cultural and societal functions (Korthals, 2002). 
Moreover, eating is enjoyable which considerably influences consumption patterns (Korthals, 2002; Van der 
Weele, 2006).  

Block 3: Incumbent system 

Key elements, and interactions: Many consumers demand cheap food products that are higher in sugar and fat 
than healthier alternatives (Hoch & Loewenstein, 1991). To fulfill these demands, a complicated large scale 
environmentally unsustainable industry emerged which is dominated by a relatively small number of powerful 
multi-national firms (Brownell & Warner, 2009; Shnayder et al., 2015). The economies of scale achieved by this 
industry make it complicated for affordable healthier alternatives to obtain market share, which limits the 
options for consumers who do seek alternatives.  

Strengths & vulnerabilities: The landscape institutions freedom of choice, freedom of enterprise and freedom of 
advertising from the landscape further solidifies this lock-in (Van Rijnsoever et al., 2011). These are examples of 
strengths that the system draws on. Other strengths are stable consumer eating habits, and consumer loyalty to 
brands and products. The system also has vulnerabilities, which lie partially in the same landscape factors. The 
freedom of speech institutions, in line with the development of online sources, such as fora, or social media also 
gives the consumers the opportunity to develop their own opinion on a topic such as healthy foods. This increases 
heterogeneity in consumer preferences, and demand for alternative products. 
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 Box 1: (continued)  

Block 3: Incumbent system (continued)  

Strategies from the incumbent system: Based on this the canvas lists a number of possible strategies that 
incumbent parties can use to defend their system. A striking example comes from the United States where firms 
attempted getting ketchup or tomato paste on pizza’s recognized as a vegetable in school lunches (Nestle, 2011). 

Technological strategies are offering ‘light’ products or to develop high quality replacers for fat and sugars 
(Calorie Control Council, 2020). Other strategies are be purchasing brands from the niche, such as Unilever did 
with the ‘Vegetarian Butcher’ (Unilever, 2018), or join coalitions such as the prevention agreement. Many of 
these strategies can be seen as an example of an incumbent moving into the niche (Van Mossel et al., 2018). On 
the other hand, joining such coalitions might be a way to delay the pace of a transition and control its direction 
(ibid). The agreement for example does not include sugar or fat-taxes, much to the enjoyment of the industry 
(Katz, 2018). Another subtle way to inhibit the niche could be involvement in the education programs that deliver 
human capital to the sector, by sponsoring or being on program boards, thereby influencing the content of the 
curriculum towards the incumbent system. Note that more strategies are conceivable.  

Block 4: Niche system 

Focus: The prevention focusses both on technological innovation and behavioral change. Technological 
innovations entail reducing or replacing fat or sugars in food products. Behavioral change implies changing 
behavior towards consuming products that contain less fat and sugar. These alternative products can be the 
result of technological innovation, but can also be existing products, such as vegetables, and products that are 
not artificially sweetened. The bulk of the prevention agreement focusses on behavioral change.  

Key elements, and interactions: Notable is that the agreement involves most parties from the incumbent system 
also in the niche system. Firms in the food industry are primarily responsible for the innovation part. 
Organizations who bringing food to the consumer, such as retailers, restaurants, sport clubs, hospitals and 
schools, are partially responsible for the behavioral of the transition component.  

Strengths, vulnerabilities & uncertainties: The main strength of the agreement is that many parties participate, 
and that it focusses on the consumers that are most vulnerable to obesity, such as children and elderly and low-
income groups. A large vulnerability that everything in the agreement is voluntary. The agreement thus adheres 
to the landscape institutions of freedom of choice, but does not include any hard sanctions if parties don’t hold 
their end of the bargain, and lack ‘hard’ interventions to steer consumer choices. Because of the latter omission, 
the National Institute for Public Health and the Environment (RIVM) concluded the proposed measures likely 
ineffective (RIVM, 2018).  

Strategies from the niche system: This part summarizes the measures from the prevention agreement. 
Destabilizing measures mainly comprise informing consumers, and substituting unhealthy products for healthier 
ones at certain outlets on a voluntary basis. The niche is being strengthen by developing new healthy alternatives 
(technological innovation), and helping people to change their lifestyle by including it in the health insurance 
(behavioral change). Finally, we listed some hard measures that are not in the agreement, but that can be used 
by governments to further the transition. These mainly serve as inspiration for the user of the TMC.  

When we look at the strategic resources, we see that the resources are mostly present to execute the agreement, 
except that the available funds are limited. It also shows that many strategic resources for the harder measures 
to make the agreement more effective are missing, such as stakeholder support for hard intervention.  

Conclusion 

Based on the TMC, we conclude that the prevention agreement is unlikely to destabilize the incumbent system. 
However, the agreement is probably the most that the government could achieve via an agreement, given the 
limiting landscape conditions, and available strategic resources.  
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4. Conclusions 

Inspired by the BMC, we presented a canvas to systematically map complex socio-technical 
transition processes, and illustrated it with evaluating the transition towards healthy food in the 
Netherlands. The TMC serves as a practical outlet for the theoretical MLP perspective.  It allows transition 
practitioners to develop strategies to destabilize the incumbent system, and to build a niche system. 
Alternatively, the TMC can be used to evaluate existing transition processes. The case of the healthy food 
transition is an example of this.  

Overall, the TMC allows for the further diffusion of transitions thinking in society and helps to 
improve the quality of socio-technical policy making and strategy development. To keep the TMC 
accessible, we did not include all concepts that have been developed around the MLP. These more 
advanced concepts lend themselves for follow-up tools that can be used if practitioners want to elaborate 
on the transition process under consideration. For now, we are confident that the tool we provided here 
forms a good starting point for practitioners to analyze, evaluate and influence transition processes. 
Thereby, we believe that we have made transition studies a little less complicated for practitioners.   
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Overcoming Incumbent Resistance To The Clean Energy Shifts: How 
Local Governments Act As Change Agents In Coal Power Exit In China 

 
Abstract 
 
Coal power exit is an important concern for energy policy in the context of green transition. 
Despite the efforts of other nations, the role of China in the global phase-out of coal power 
remains crucial. Our empirical study with a sub-national focus sheds important new light on 
the drivers and decision-making dynamics of coal power exit in China. Based on a case study 
of closures of coal power plants in China’s Guangdong province, we find that under certain 
circumstances, governments, especially those in the provincial and city levels, can and do act 
as change agents when it comes to coal power exit. Our study reveals a number of push and 
pull mechanisms that governments have utilized to overcome the resistance of incumbent 
power generation companies, primarily based on important developmental considerations. By 
identifying the drivers and enabling mechanisms of coal power exit in a significant sub-
national region in China, our study contributes to both of the sustainability transition 
literature and the energy policy literature.  
 
Key words: industry destabilisation; incumbent energy firms; exit barriers; economic 
reengineering; industry upgrading; involuntary closures, Guangdong-Hong Kong-Macao 
Greater Bay Area 
 
 

1. Introduction 
 
 
It has been widely agreed that coal-based electricity in the world needs to be substantially 
reduced before 2030 and, in most scenarios, completely phased out by 2050, in order to meet 
the goals established in the Paris Agreement, namely to keep a global temperature rise this 
century well below two degrees Celsius above pre-industrial levels and to pursue efforts to 
limit the temperature increase to 1.5 degrees Celsius (Jewell, Vinichenko, Nache, & Cherp, 
2019). With this goal in mind, a total of 91 members have joined the Powering Past Coal 
Alliance as of September 2019, including 32 national governments, 25 sub-national 
governments, and 34 businesses or organisations. All have committed to phase out coal-fired 
power generation in the next few years. To achieve these goals, numerous policies and 
initiatives have been introduced in different countries (Rentier, Lelieveldt, & Kramer, 2019). 
 
Despite the efforts of other nations, the role of China in the global phase-out of coal power 
remains crucial. The Chinese government has placed measures during the past decade to 
reduce coal power generation capacities for considerations such as those in relation to the 
overcapacity in the sector, environmental impacts caused by coal-fired power stations, and 
the country’s international commit to combating climate change. However, it remains unclear 
to which extent these efforts are effective, and why. For example, in 2017, the Chinese 
government set objectives to cancel or postpone construction of a total of 150 GW of coal 
power generation capacity, and to remove 20 GW of technologically outdated coal-fired 
power stations by 2020. According to the data available from the Global Coal Plant Tracker, 
as of Dec 2019, a total of 710 GW of previously announced coal power capacity has been 
cancelled or shelved since 2010, and 97 GW of coal power generation units have been retired 
since 2006, compared with a total of 303 GW of retired capacity in the world during the same 
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period (Fig 1).1 Notwithstanding these achievements, China’s coal power capacity is 
expected to continue to grow, until being capped at 1,300 GW by 2030 as estimated by the 
China Electricity Council (Shearer, Mathew-Shah, Myllyvirta, Yu, & Nace, 2019).  
 
There are also considerable disparities across different subnational regions in China in the 
pace and scale of their coal power exit. As shown in Table 1, the number of retired coal-fired 
power units since 2010 in different Chinese provinces ranges from zero in Yunnan to 62 in 
Shandong, and the generating capacity range from zero in Yunnan to 6,900 MW in Henan.2 
Since 2015, whereas a few provinces recorded no retired power plants, 39 coal-fired power 
generation units, or 4,168MW of capacity, have retired in Guangdong province alone. We 
have included several other variables in Table 1, including GDP at the province level, the 
current operating power generation capacity, the electricity consumption in 2019, and the 
coal production in the province, as potential predictors of the retirement of coal power plants 
in different Chinese provinces in recent years. Our regression analyses indicate that while 
each of these variables except the coal production may predict the retirement of coal power 
plants individually in single regression models, jointly they are not statistically significant 
predictors in a multiple regression model. 3 The results suggest that although provinces with 
larger economies, or having more power stations,  or consuming more electricity, tend to 
have more coal-fired plants retired in recent years, these variables may not uniquely explain 
the level of coal power exit at the subnational level. There seem to be uncertainty in relying 
on a combination of these variables to explain coal plant retirement in China (see e.g. Kutner, 
Nachtsheim, Neter, & Li, 2005). More importantly, we know very little about why and how 
macro-level factors, such as GDP of a province, may affect coal power exit in China.   

 
[Insert Table 1 about here] 

 
To address these puzzles is of both practical and theoretical significance. CO2 emissions from 
China’s electricity sector, in which coal fired power generation takes a lion’s share, currently 
accounts for 14% of global energy-related carbon emission (Kahrl, Lin, Liu, & Hu, 2019).  
China is the world’s largest producer and user of coal, consuming about 50% of coal 
worldwide in 2018. About 50% of coal used in China is for power generation, making China 
also the largest coal-fired power producer in the world. Despite a rapid growth of renewable-
based electricity generating capacity (hydro, wind and solar) from about 20% in 2007 to 38% 
in 2019, coal power stations still account for 52% of the country’s total electricity generating 
capacity in China as of the end of 2019, at 1,040 GW. Therefore, an investigation of the 
decision making and implementation processes of closures of coal power plants in China can 
shed important light on future trajectories of coal phase-out in China and the world, which 
has considerable implications to global carbon emissions. 
 

[Insert Fig. 1 about here] 
 
A study of coal power exit in China can also help address important questions in a number of 
interrelated research areas, such as of resistance and destabilization of existing industry 
regime in low-carbon transitions under different institutional environments (Turnheim & 

 
1 Global Coal Plant Tracker, Retrieved 20 December 2019 from  https://endcoal.org/global-coal-plant-tracker/ . 
Note only power plants of 30 MW or larger are included in the database; therefore the actual capacity of coal 
power plants that have retired tends to even larger if smaller retired power plants were counted.  
2 The data was provided by Global Coal Plant Tracker. Again only power plants of 30 MW or larger are 
included in the database. 
3 See Appendix 1 for the results of the regression analyses.  
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Geels, 2013; Lee & Hess, 2019; Turnheim & Sovacool, 2020), energy policy for transition 
from coal (Rentier, Lelieveldt, & Kramer, 2019; Zhao & Alexandroff, 2019), and the 
variations in business-government relationships across different regions and industries and 
the impacts on policy making and implementation (Zhang & Zhu, 2018a). Among studies on 
coal power exit to the date, the focus has often been on in the phenomena in Western 
countries, especially in Europe (Geels, 2014; Rentier, Lelieveldt, & Kramer, 2019). Albeit 
some differences found in the drivers and outcomes of coal power exit, these studies indicate 
that there is often strong resistance from incumbent energy firms to the closures of coal-fired 
power stations due to enormous economic interests involved in their businesses, and these 
firms often form a status quo-defending coalition with governments (Kungl & Geels, 2018; 
Leipparand & Flachsland, 2018). The recent literature has also highlighted the importance of 
using effective policy mixes for sustainability transitions. Specifically, scholars have 
distinguished between two types of policies with different goals and instruments in policy 
mixes, including destruction policies for destabilising incumbent regime and creation policies 
for supporting the development of new technology and innovation systems (Kivimaa & Kern, 
2016). However, to the date, destruction policies have received much less attentions of 
scholars and policy makers than creation policies (Kivimaa & Kern, 2016).  
 
In this paper, we advance knowledge on this topic both empirically and theoretically. 
Empirically, we provide new evidence regarding the drivers and dynamics of coal power exit 
in China. While most studies on the topic focus on the phenomenon at the country or industry 
level, our focus is sub-national - based on a case study of Guangdong province. This regional 
focus reveals important dynamics in the process of decision-making and implementation of 
coal power exit. Theoretically, our study contributes to both of the transition literature and 
the energy policy literature by revealing motivations and implementations of distinctive 
mechanisms employed by the local governments, including those at the provincial and city 
levels, to drive coal power exit in a specific institutional and industry setting with important 
regional and sectoral characteristics. Specifically, we identify several push and pull 
mechanisms that these governments use to overcome resistance of incumbent power 
generation companies based on important developmental considerations. These mechanisms 
seem to go beyond the traditional destruction policy instruments adopted in the West for 
phasing out coal.   
 
To begin our analysis, we critically review existing research on destabilization of industry 
regimes and destruction policies on the one hand, and on political economy of coal power 
exit in China on the other. Our aim to discern what these literatures tell us about industry 
destabilization and the role of destruction policy in driving and enabling coal power exit 
broadly, and in China in particular. We then present our case study of coal power exit in the 
Guangdong province of China, before offering our discussion and conclusions.  
 

2. Regime destabilization and destruction policy 
 

As a rapidly growing field of study, sustainability transitions have received increasing 
attention over the past 15 years (Markard, Raven, & Truffer, 2012). A sustainability 
transition is the result of a fundamental shift in social -technical systems which tends to be 
long-term and multi-dimensional in nature (Loorbach, van der Brugge, & Taanman, 2010).  
The transition of energy systems is a major field of research within this setting. To date, 
research on this topic has largely focused on the rise of new and renewable energies within 
energy systems. However, the flip side of the renewables rise - i.e., the destabilization and 
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fall of existing fossil fuel-based energy industries and firms - has only recently received 
attention, and remains very much a fledgling field. 
 
Built on a triple embeddedness framework which views industry actors are embedded in the 
economic environment, the socio-political environment and the industry-specific institutions,  
Turnheim and Geels (2013) conceptualize destabilization of existing industry regimes as 
three interacting processes, including accumulation of external pressures, decreasing 
performance of industry actors, and gradual weakening of commitment to established regime 
elements. In their study on destabilization of the German electricity industry, Kungl & Geels 
(2018) identify a number of external pressures as the key drivers of the downfall of 
incumbent utilities in the industry. These pressures include the rise of renewable energy 
technologies, nuclear phase-out policy, the financial-economic crisis, and negative public 
perception. In face of external pressures arising from the energy transition, incumbent energy 
firms display different behaviours. While some incumbents have responded the transition 
proactively, for example, by engaging in new energy technologies, many others have sought 
to delay their response, or resist transitions by, for example, forming political coalitions (van 
Mossel, van Rijnsoever, & Hekkert, 2018). In their analysis of incumbent energy companies 
in Finland during energy transitions, Heiskanen, Apajalahti, Matschoss, & Lobio (2018) 
consider the factors of power and agency, showing how incumbents (in their case, municipal 
energy companies) continue to defend existing business lines by using established 
“incumbent logic”: emphasising reliability and affordability of energy in an attempt to 
exclude challengers (i.e. those who promote renewable and distributed energy sources). 
Bosman, Loorbach, Rotmans, & van Raak (2018) take an action research approach in their 
study on the transition of the Port of Rotterdam, a port that was heavily embedded in the 
fossil fuel economy. They examine how the notion of ‘transition management’ was 
implemented within the company through the engagement and guidance of external 
consultants. Finally, whereas most studies of incumbent behaviours during sustainability 
transitions to date are focused on firms in Western country contexts, as an exception Mah, 
Wu, & Hills (2017) focus on the role that two major Chinese incumbent utilities have played 
in the development of smart grids. They found that these incumbent firms act as both 
enablers of and barriers to change. On the one hand, the fast development and deployment of 
smart grid technologies have come about thanks largely to the incumbent advantages of these 
utilities, including their internal capabilities and external networks. On the other hand, these 
incumbents have also acted as barriers in a fundamental shift towards a smart grid-based 
energy system, due to disincentives and inertia problems associated with these incumbent 
unitalities (Mah, Wu, & Hills, 2017).  
 
Unlike many historical transitions which were driven by private actors, a fundamental feature 
of sustainability transitions is that they are purposeful and intended, in a sense they require 
significant policy interventions and support (Markard, Raven, & Truffer, 2012). Therefore, 
policy is expected to play a critical role to destabilize existing industry regimes and overcome 
incumbent resistance. In their analytic framework, Kivimaa and Kern (2016) explicitly 
differentiate between policies concerning two processes, one being the creation and 
development of innovation and the other relating to the destruction of incumbent regimes. 
According to Kivimaa & Kern (2016), most regime destabilizing policy instruments 
employed by governments fall into one of the four categories, including control policies, 
significant changes in regime rules, reduced support for dominant regime technologies, and 
changes in social networks leading to replacement of key actors. However, compared with 
innovation-inducing policy, industry destabilizing policy is conflictual and difficult to 
implement because the costs tend to be concentrated among a few powerful actors 
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(Leipparand & Flachsland, 2018). Unsurprisingly, it is found that “destabilising functions 
[that are required in sustainability transitions] are addressed by fewer policy [than creation 
functions]” (Kivimaa & Kern, 2016, 205).  
 
In sum, existing studies provide important insights into industry regime destabilization and 
related incumbent in a variety of energy transition contexts in the West. While many of these 
studies have considered the role of policy influencing the exit of incumbent firms and 
industry destabilization in their analysis, research regarding the motivations, instruments, and 
effectiveness of destruction policy in different institutional and industry settings is limited to 
say the least. Our study contributes to addressing this gap.  
 

3. Political economy of coal power exit in China 
 
It has been widely recognized that politics and political economy have important implications 
for sustainability transitions in general and coal power exit in particular (Geels, 2014). In this 
study, we focus on the political economy of coal power exit in a subnational regional setting 
in China for a more fine-grained analysis taking the region-specific and sector-specific 
characteristics of the process into account. China is often regarded as a developmental state, 
where the state plays a critical role in formulating long-term strategies and allocating 
resources for the purpose of economic development.4 In the developmental state literature, a 
number of approaches have been developed to account for the sources of state capacity in 
terms of “why some states are more effective than others in managing the industrial economy 
and the benefits that flow from that difference […]” (Weiss, 1998, p. 4). For example, the 
well-known notion of embedded autonomy suggests that states need to be both sufficiently 
autonomous against special interests and sufficiently embedded in industrial networks in 
order to effectively formulate and implement their developmental goals (Evans, 1995). This 
view seems particularly applicable to circumstances where the state is strong while the 
business sector is relative weak resulting in a dependent-subordinate relationship between 
them, despite its limitations in explain state capacity arisen from situations where both state 
and the private sector are strong which can be better accounted for by the notion of governed 
interdependence (Weiss, 1998). 
 
Additionally, while traditional developmental state scholarship (focused on Japan, South 
Korea and Taiwan) has focussed on the role of national governments as economic change 
agents, in the Chinese case scholars have also emphasized the critical roles that local 
governments (at both provincial and city levels) play in economic decision making in China 
(Chu, 2017). Under the overall framework of developmental state, Knight (2014) discusses 
three key incentive mechanisms through which local governments and their officials are 
encouraged and/or enabled to promote economic growth in their cities or regions. The first 
incentive mechanism is personnel policy, especially as it relates to promotion within the 
government hierarchy, which is strongly based on the economic performance of the relevant 

 
4 The term ‘developmental state’ was coined by Chalmers Johnson (1982) in an effort to illuminate the central 
role of the state in Japan’s remarkable post WWII industrial transformation and to challenge the prevailing 
(liberal) ‘state as problem’ view of economic development. Johnson’s analysis showed how - contrary to 
orthodox economic thinking - a state in a capitalist economy could, under certain circumstances, be part of the 
solution development challenges. The concept has since become one of the most influential in debates on the 
political economy of economic development, especially in latecomer contexts including South Korea, Taiwan 
and now China. Following Johnson, it is now widely understood that a developmental state is characterised by 
the ambitions and commitment of its leadership, by its institutional structure and by its (strategic) policy 
approach. For an analysis of the developmental state idea and its enduring relevance see Thurbon and Weiss 
(2016). On China as a developmental state, see Knight (2014), Chen and Lees (2016), Zhang (2018).   
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jurisdiction. This contributes to so-called “yardstick competition” among local government 
officials at the same level, who are motivated to deliver strong economic results for career 
advancement purposes. It should also be noted that in recent years, other dimensions of 
performance, such as environmental quality and social stability, have been increasingly 
emphasized in the performance evaluation of government officials (Tan, 2018). The second, 
incentive mechanism is decentralisation. While the central-local government relationship is 
dynamic in terms of a consistently evolving distribution of power and responsibilities, overall 
there had been a tendency towards the decentralisation of fiscal responsibility and power 
from central to local governments until recent years.5 As a result of this decentralisation, 
more developed regions and cities now have the resources and freedom to pursue certain 
local agendas. The third incentive mechanism involves what Knight (2014) refers to as 
“powers of patronage” - the networks formed among local officials, their subordinates, state-
owned enterprise (SoE) managers and private entrepreneurs in the local area. These networks 
provide another incentive for local governments to pursue interests at the local level.  
 
Consequently, local governments, especially those in the relatively advanced regions, seem to 
play critical roles in economic activities in China. The active involvement of local states in 
industrial development in their regions was previously coined as “local state corporatism”, 
which describes the local government operating like a profit-driven corporation to pursue 
goals such as industrialization and urbanization in the area (Oi, 1995; Walder, 1995). More 
recently, however, some scholars argue that the behaviours of local governments in China 
have changed towards one that is more characterized with a cronyistic, clientelistic 
relationship between local political leaders and capitalists (Ong, 2012). Notwithstanding the 
debate, it is clear that the central state must rely on local governments to implement its 
policies, and that local governments in advanced regions have both the motivation and 
resources to drive their own specific agendas. 
 
In a vast and diverse country like China with a substantial degree of regional heterogeneity, 
the behaviours of local governments and the local state-business relations vary across 
different regions and sectors (Zhang & Peck, 2016). Zhang and Zhu (2018b) argue that 
distinct types of state-business relations are evident in different regional or sectoral settings in 
China. For example, some regions have substantially greater authoritative capacity than 
others; and the top-down governance structure is more prevalent in certain industries due to 
their strategic importance or the dominance of state actors in the industries. These regional or 
sectoral characteristics have important implications to the patterns of business-government 
relations and the formulation and implementation of policy at the local level. Specifically, 
Zhang and Zhu (2018b) argue that a statist mode of business-government interactions is more 
likely when there is a strong interventionist orientation in the sector or region, the local state 
is cohesive and resourceful, and the share of state ownership is large in the sector.  
 
Local governments seem to play important roles in certain aspects of energy transition in 
China such as coal power exit, in which local political, economic and industrial 
considerations tend to make impacts. The Chinese electricity system is largely managed at 
the province level, in a sense that the dispatch of power is coordinated within individual 
provinces, and the electricity price is set differently across provinces (Kang, Li, Wang, & 
Zhang, 2019). Currently, provincial governments, through their Development and Reform 

 
5 That notwithstanding, there has been centralization of power and authority in the political landscape of China 
under its current leadership in recent years (Economy, 2018).  
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Commissions (NRCs) and provincial Energy Bureaus, are responsible for determining the 
size and structure of the electricity supply in the province (Kang, Li, Wang, & Zhang, 2019). 
Therefore, while the central government establishes the overall scope and criteria for the 
phase out of coal power stations at the national level, the specific power stations to be closed 
within individual provinces are identified by the provincial governments before they are 
approved by the central government. 
 
These literatures imply that an analysis of coal power exit in China can shed new important 
light when taking important regional and sectoral characteristics of the process into account. 
While the changes of coal-based power generation capacity in China are subject to a number 
of policies at the central government level, these policies often have different goals, which 
local governments tend to leverage for their own agendas. For example, initiatives of the 
central government aiming to reduce energy consumption and pollution arisen from coal 
power generation resulted in a reduction of 77 GW of smaller, outdated, and inefficient coal 
generation units during the 11 FYP and 28 GW during the 12 FYP (Myllyvirta & Shen, 
2016). However, as part of the decentralization policy by the state council, the authority to 
approve construction of new coal-fired power projects was moved from the National 
Development and Reform Commission (NDRC) to the provincial DRCs in 2014; and 
environmental impact assessment approvals were moved from the Ministry of Environmental 
Protection to the provincial Environmental Protection Bureaus (EPBs) in 2015 (Shearer, Yu, 
& Nace, 2018). These policy changes have directly contributed to the surge of permits and 
construction of new coal power stations in many provinces (Shearer, Yu, & Nace, 2018).6 
Therefore, although the central government establishes the overall scope and criteria for the 
phase out of coal power stations at the national level, local governments may take the 
primary responsibility to implement the policy according to local circumstances and have a 
considerable level of discretion in terms of the pace and targets of closures.  
 
As our case study reveals, some local governments in China can and do play a decisive role 
in driving the closures of coal power plants. So under what circumstances might 
policymakers be motivated to unsettle their alliance with incumbent firms and push a coal 
exit agenda? And what mechanisms might governments use to overcome incumbent 
resistance and drive forward coal exit plans? While there are crucial questions, they have 
received limited attention in the literature. These questions inform our case study, to which 
we now turn. 
 

4. Case study: Coal power exit in Guangdong, China 
 
In this section, we present a case study based on our field investigation involving the closures 
of power plants in four power generation companies in Guangdong Province, China,7 

 
6 Despite the recent centralisation of power in the political arena in the country, regional decentralization in the 
power sector seems to continue, resulting in what Yu (2020) terms as a “quasi-federalist structure of electricity 
regulation” (p. 4). In their study of the ongoing electricity market reforms in China, Zhang, Andrews-Speed, and 
Li (2018) also report that local governments take a great deal of control of the power sector in their jurisdictions 
through determining the siting of plants, coordinating the dispatch of power and allocating generating hours in 
different power plants, and helping finance or even directly investing in new power generating projects. These 
two contrasting tendencies at the macro-level and the industry level further highlight the importance of an 
analysis with a regional and sectoral focus.  
7 The field investigation was carried out in December 2018 by two of the authors. During the field study, we 
held meetings at these power generation companies with their executives involved in the power exit processes. 
We also held meetings with officials of local governments in the province. These meetings were typically 1.5-2 
hours in duration. 
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complemented with an analysis of policy documents, company reports and media reports. We 
choose a case study approach with a regional focus for three main reasons. First, it is 
commonly recognized that case studies are particularly useful when the context is essential 
for understanding the phenomenon under research (Collis & Hussey, 2003). As informed by 
the literature, regional and sectoral factors may play important roles in the process and 
outcomes of coal power exit in China. Therefore, a case study on the phenomenon in a 
special regional setting may provide deep insights which would otherwise be missed in a 
large-N, quantitative study. Second, Guangdong has the highest GDP among all provinces in 
China and its economy is as sizable as countries such as Canada, Russia and South Korea. 
Guangdong currently uses more electricity than any other Chinese provinces, consuming 670 
TWh of electricity in 2019. Guangdong has also led a majority of Chinese provinces in its 
coal plant retirement, ranked No. 1 in terms of number of coal power generating units retired 
since 2015, and No. 2 in terms of the capacity of these retired units. Therefore, while the 
province may not be representative of the situations in other Chinese provinces, the 
significance of the province in the national economy, in the country’s electricity market, and 
in the front of coal plant closures in the country seem to warrant an investigation of the 
phenomenon in this specific province. Third, the case selection was also because of the 
opportunity arisen from the access available to the authors to examine closely the 
phenomenon.8 Since business exit is usually perceived as a failure of corporate management 
(Decker & Mellewigt, 2007), access to key stakeholders involved in closures of coal power 
plants is generally difficult and empirical research on the topic is rare. Our case study has 
benefited from our access to some of the key power generation companies and local 
governments in the province involved in the decision making and implementation of coal 
power exit.  
 
Our field investigation involved four state-owned power generation companies in Guangdong 
Province, all of which had coal fired power plants being closed in 2018 or 2019. All of these 
four power generation companies are local state-owned enterprises (SoEs) as opposed to 
central government-controlled SoEs. These involved in our case study including one large 
power generation company owned by the provincial government, two municipally owned 
corporations, and one company owned by the district government. We also met local 
government officials to discuss the closures of coal power plants of these power generation 
companies. The information collected from these different sources were then cross-checked.  
 
According to the data from the Global Energy Monitor concerning power plants of 30 MW or 
larger, 6.3 GW of coal power generation capacity in the province has been decommissioned 
since 2010. Overall, these retired coal power units have a capacity-weighted average age of 
20 years, which is significantly less than the industry average elsewhere.9  The four 
companies involved in our case study collectively account for 69 percent of the coal-fired 
power generating capacity that has been retired in the province since 2010. Other local SoEs 
account for 6 percent of retired coal power plants. In addition, 8 percent and 17 percent of 
retired coal-fired power generating capacity used to be owned by central government-
controlled SoEs and private companies respectively before their closures. There companies 
may display different behaviours in the closure processes, which is beyond the scope of this 

 
8 Access to organizations of concern is an important consideration is case selection in business research. While 
such approach may limit the representativeness of the study, it may provide opportunities to generate simulating 
and original research findings (Collis & Hussey, 2003). 
9 For example, according to an estimate by S&P Global Market Intelligence, the capacity-weighted average 
retried age of coal power facilities in 2018 in the US is 41 years. 
https://www.spglobal.com/marketintelligence/en/news-insights/trending/gfjqeFt8GTPYNK4WX57z9g2    
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case study. Nevertheless, the majority of closures of coal fired power stations in the province 
seems to directly relate to local incumbent power generation SoEs, which is the focus of the 
current study.  
 
Fossil fuels currently account for about 70% of the current energy mix in Guangdong. 
Meanwhile, energy resource endowment in the province is limited, resulting in a high-level 
of energy dependency on inter-provincial or even inter-country imports for its energy 
consumption - the province imports five times as much energy as it produces within the 
province. About 30% of electric power used in Guangdong is transmitted from other 
provinces, largely through the West-East Electricity Transmission Project, which brings 
hydro and coal electricity produced in western provinces to Guangdong.  
 
Our case study identifies several key actors involved in the decision-making and 
implementation processes of recent closures of coal power plants in the power companies, 
including the central government, the provincial government, the city governments, and 
power generation companies. The scale and pace of coal power exit, therefore, are 
determined by various considerations of these actors as well as by their interactions. 
Compared with other stakeholders, the local governments, including those both at the 
provincial and city levels, seem to be at the core of decision-making in relation to coal power 
exit. The proactive actions by province and city-level governments in Guangdong to close 
coal plants are strongly driven by a developmental logic, and they use both push and pull 
mechanisms to break the resistance of incumbent power generation companies. 
 

4.1. Motivations of coal power plant closures in Guangdong 
 
The provincial government’s determination to close a number of power stations was driven 
by two main interrelated considerations: the local environmental concerns and industrial 
upgrading ambitions. The core area of the province was identified as one of key regions in 
China to cut coal consumption for reducing PM 2.5 level in the national policies to combat 
air pollutions. The province also issued in 2014 its own Air Pollution Action Plan for 2014-
2017, and subsequently its “Action Plan for Winning the Blue Sky War” for 2018 -2020. 
These plans usually have more ambitious objectives than the central government’s Air 
Pollution Action Plans. The provincial Air Pollution Action Plans required a substantial 
reduction of coal consumption, through measures such as an increase of the electricity 
transmission capacity from other provinces and development of renewable and nuclear-based 
electricity. The provincial Air Pollution Action Plan for 2014-2017 provided power 
generation companies with options to keep their coal plants as long as certain “add-on 
measures” were implemented such as the installation of desulfurization and denitrification 
devices. However, the subsequent “Wining the Blue Sky War”  policy introduced by the 
provincial government imposed more stringent measures to remove coal fired power plants. 10 
The new policy placed a cap of the percentage of coal in the primary energy consumption in 
the province at 37%, and a cap of the total consumption of coal at 70 million tons in the Pearl 
River delta area, or 10 million tons less than the 2015 level. Further, the policy documents 
explicitly identified a number of coal power plants to be closed, including several owned by 
the power companies involved in our case study. This provincial policies seem to aim 
substantially higher than the national policies in the area of coal power exit in the province. 
For example, six coal-fired power units with a total of 660 MW of capacity were included in 
the national coal power plant retirement plan in 2018 issued jointly by the National 

 
10http://www.gd.gov.cn/zwgk/wjk/qbwj/yf/content/post_1055797.html (in Chinese) 
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Development and Reform Commission and the National Energy Administration. In the 
provincial policy document, however, 17 coal coal-fired power units with a total of 2,490 
MW of capacity were required to close for the same year, in addition to those identified in the 
national policy.  
 
The goal of the new policy and its requirement to close coal power stations seems to go 
beyond that based on local environmental concerns alone, and increasingly involves 
industrial upgrading ambitions. This reflects a key developmental objective of local 
governments in China, where governments endeavor to construct and climb the ladder for 
growth through continuous industrial upgrading (Brandt & Thun, 2016). The ambition of 
Guangdong local governments has been further powered by the development of the 
Guangdong-Hong Kong-Macao Greater Bay Area since 2017. As an extension of local 
developmental states in China, regional governance, such as that emerged from the 
Guangdong-Hong Kong-Macao Greater Bay strategy, is driven by not only the central 
government (which aims to address uneven regional development and to ensure 
implementation of central guidance and policies in spatial development and coordination), 
but also by the local governments which seek to expand administrative boundaries and 
facilitate inter-city communication and cooperation (Li & Wu, 2012). The intertwined goals 
of green and low-carbon development, the building of  strategic emerging industries, and a 
shift of the energy system in the region are articulated in the Outline of Development Plan for 
the Greater Bay Area published in Feb 2019. 11 For example, under the section “Adopting and 
Innovative Adopting an Innovative, Green and Low-carbon Development Model”, the 
Outline lays out a number of objectives: 
 

“To take forward green and low-carbon development assessment in the Greater Bay 
Area, aim at achieving the early peaking of carbon emissions, and develop green 
development demonstration zones. To promote the intelligent and green development 
of the manufacturing industry, transform and upgrade traditional industries by 
adopting advanced and appropriate energy-saving, low-carbon and environmentally 
friendly technologies, and accelerate the development of a green industrial system. To 
take forward the revolution in energy production and consumption, and build an 
energy sector that is clean, low-carbon, safe and efficient.” 

 
A number of energy-related industries are identified in the Outline as “strategic emerging 
industries”, which are to be “nurtured and strengthened”, including new energy, energy 
conservation and environmental protection, and new energy vehicles. Further, under the 
section “Developing a Secure Energy System”, the aims include:   
 

“To vigorously carry out supply-side structural reform in the energy sector, improve 
the energy structure and network in the Greater Bay Area, and develop a clean, low-
carbon, safe and efficient energy supply system. To vigorously develop green and 
low-carbon energy, accelerate the use of natural gas and renewable energy, 
progressively develop wind power resources, develop solar photovoltaic electricity 
generation and biomass energy in accordance with local conditions, develop the safe 
and efficient use of nuclear power, vigorously take forward the clean and efficient use 
of coal, control overall coal consumption, and continuously increase the ratio of clean 
energy.” 

 

 
11http://www.gov.cn/zhengce/2019-02/18/content_5366593.htm (in Chinese) 
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The introduction of the Greater Bay strategy provides Guangdong province enormous 
opportunities to push its agenda in relation to economic, social and environmental 
development. As explained by a local government official to us during our field study, 
 

“It just happened that the provincial government issued the Winning the Blue Sky War 
policy at the time, which is a good response to both of the “beautiful China” pledge 
[by General Secretary Xi Jinping] and the Greater Bay Area strategy. A beautiful 
China needs a beautiful Bay Area, which requires gradual phase-out of polluting 
industries from the area. […] All in all, under the background of these two important 
policies [i.e. the Winning the Blue Sky War policy and the development of the Greater 
Bay Area policy], these coal power plants have to go.” 
 
 

The push to remove power plants in certain areas of the province is in particular motivated by 
the needs to upgrade the industries and attract more value-added activities to the province and 
the city. This is illustrated by the closures of two large coal power plants involved in our case 
study which were co-located in a recently proposed New Development Area in one of the 
cities in Guangdong. This New Development Area is positioned by the city government as “a 
platform of collaboration among Guangdong, Hong Kong and Macau”, “a strategic node of 
integrated development of the core area of the Pearl River Delta”, “an innovative engine for 
high-quality development of the city”, and “a smart coastal liveable new city”12. A number of 
function areas are planned within the New Development Area, including those focusing on 
international collaboration on science and technology, cultural industries and universities, 
corporate headquarters, high-tech industries, residential area, and agricultural park 
respectively. The New Development Area has been particularly planned in the face of 
competitions for investment on advanced industries from other areas within and beyond the 
province.  
 
The local city government took an active role to push the removals of these power plants 
from the area. From the city government’s point of view, the existence of these power plants 
poses an obstacle to the development of critical transportation corridors and other major low-
carbon infrastructure and industrial projects. The continuous operation of these power plants 
also detracts from the overall image of the city. As explained by city government officials: 
 

“The coal power stations are at the core location of the New Development Area. 
Without removing the plant there is no way we can place different function sections 
in the New Development Area together. This is crucial to us.”  

 
In addition, the local government anticipates reengineering the economy through introduction 
of advanced manufacturing industries in this area, where the local government expects a 
higher tax yield per unit of land than that from the coal-power generation businesses. The tax 
benefits arisen from the closure of power plants are explained by city government officials: 
 

“The tax revenue of the power stations paid to the local government is about one 
million RMB per acre [0.4 hectare]. Although this would be enormous money [for the 
governments] in other cities, this yield is far below our standard and expectation, 
because the companies we recently recruited such as […] would all achieve 3.5 

 
12 These objectives are stated in the draft plan for the New Development Area by the city government. 
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million to 4 million per acre [per year] of tax contribution. Once we repurpose the 
land, we hope to achieve 3-4 million per acre of tax revenue.” 

 
In sum, the closures of coal power plants in Guangdong seem to have been primarily driven 
by the local governments’ goals for economic and industrial development. Climate change as 
a commonly cited motivation for coal power exit in the West does not appear to be an 
important consideration in the decision making and implementation of coal power exit in our 
case study. 
 

4.2. The push and pull mechanisms for coal power exit in Guangdong 
 
The local governments at the provincial and city levels have not only motivations but also 
resources to facilitate closures of coal power plants in their areas. In this regard, we have 
observed both push and pull mechanisms that are utilized by local governments at the 
provincial and city levels to break the resistance of power generation companies to close their 
coal plants. As the first push mechanism, the local governments have a considerable level of 
discretion in stablishing and changing closure criteria and technical specifications. As pointed 
out by a government official when explaining the closure process of one of the coal plants 
involved in our case study, 

 
 “In the first [feasibility] assessment, the experts’ view was that this power station 
could not be removed [because its central role in the regional grid]. However, as we 
know Mr A [a high-level official of the provincial government] has a strong technical 
background, and he said there should be no unsolvable technical problems as long as 
the attitude problem is solved.” 
 
“Mr A then instructed to have a more authoritative assessment according to the 
planning [of the local government], which means that the initiative assessment [which 
concluded that the power station cannot be removed] was not regarded being 
authoritative.”  

 
The power generation sector in China including Guangdong is dominated by SoEs, which 
provide the governments another mechanism to push the closures. As SoEs, they need to act 
in a manner that complies and contribute to the agendas of the governments. As an executive 
in one of the power generation companies invovled in our case study remarked 
 

“We are a publicly listed corporation as well as a state-owned enterprise. To be frank, 
with this dual role we sometime face tough choices. […] But to “raise the political 
standing” (提⾼政治站位) is our priority over others. In other words, we can’t walk 
away [from something that would support the government’s agenda] just because we 
can’t make money from the task. In that sense, the choice is not that difficult. But the 
management does face enormous pressures [to balance the financial and political 
goals].” 

 
A major concern arising from the closed coal plants is the potential layoff of workers and the 
resultant social problems. However, the power generation companies, especially those SoEs, 
are required to take responsibility for their employees. This political responsibility is also 
well understood by the companies. An executive in one of the power generation companies 
explained to us during our field study: 
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“According to our current system, the company is first and foremost responsible for 
replacement of employees [from the closed power station]. We, as a SoE, also have an 
obligation to deal with these matters properly. Therefore, we have to just make the 
effort and sacrifice without taking it to the public - unlike in foreign countries where a 
solution may involve trade unions or even through protests.” 

 
The provincial and city governments also employ pull mechanisms to reduce the resistance of 
power generation companies. The first pull mechanism involves sharing the economic 
interests arisen from the closure of existing coal plants. Since Guangdong is one of the 
economically advanced provinces in China, in many cities the value of the land that is 
currently occupied by the coal power plants and the related transmission facilities has 
increased considerably during recent years. Therefore, one of the key measures by the local 
governments to facilitate timely exit of coal power plants is through an arrangement to co-
develop the land with the company and share the profit from the land development. As 
explained during our meeting with local government officials 
 

“Once the power plants are evacuated, there is a large area of land we can use for 
urban renewal and industrial replanning. This is a major measure proposed by Mr A 
[a high-level official of the provincial government], to motivate companies [to close 
their power plants] and assure the continuity of the company. Therefore, we are 
determined to co-develop the land with them, from which they will be a big 
beneficiary.  
 
According to this approach, the company should return one third of the land to the 
government for public purposes, and keep two third of the land themselves. As long 
as it’s conformed to our overall city renewal plan, they can use the land for whatever 
purposes they wish. This experience is now being rolled out to other parts of the 
country.” 
 

As another pull mechanism, governments at the provincial and city levels also allocate and 
rearrange resources, such as access to energy resources, land, and loans, to support coal exit. 
For example, while one of the companies in our case study was originally strongly against the 
decision to close its plant, the company has later changed its position after being awarded the 
government permission to build a new natural gas-based power plant in a nearby city. As a 
result, the company has shown a strong support during the closure process of its coal power 
plant.  
 
These push and pull mechanisms seem effective in the economic and institutional settings in 
Guangdong. As their peers in Western countries, incumbent local power generation SoEs in 
Guangdong do make various attempts to resist the energy regime change by emphasising the 
importance of their existing role in maintaining reliability and affordability of power supply. 
However, they generally have limited bargaining powers facing the local governments’ 
pressures and offers. As executives of the companies remarked,  
 

“We [as the power generation company] have no way to determine the transition. It 
has been led and driven by the government.”  
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“We certainly tried raising our voice [against the closure]. But frankly, since in our 
country there is no specific law in this area, we have limited market bargaining 
power.” 

 
They sometimes also felt confused and vulnerable when the coal power exit is largely 
involuntary rather than a strategic choice of the companies. As an executive explained, 
 

“According to the policy requirements at the time, we started upgrading the power 
units in 2014 to improve the energy efficiency and investing hugely in desulfurization 
and denitrification devices to reduce emissions [of air pollutants including sulfur 
dioxide and nitrogen oxides]. But there has been a lot of uncertainty in government 
policies, and it seems one policy suddenly emerged after another. The NDRC, the 
energy bureau, the environmental department have all their own policies. Some of our 
actions [to make further investment in coal fired plants in order to satisfy the policy 
requirement] were initially supported by the government, but after a couple of years 
they are no longer regarded as valid solutions. All these policy changes are very 
abrupt [with short notice].”  

 
5. Discussion 

 
Our case study has helped us understand better the drivers and enabling mechanisms of coal 
power exit in a significant sub-national region in China. The findings contribute to both of 
the sustainability transition literature and the energy policy literature. In sustainability 
transition literature, scholars have compared between different institutional environments in 
their impacts on the coal-fired power phase-out across a number of European countries. For 
example, applying the framework of varieties of capitalism to an analysis of coal power exit 
in several European countries, Rentier, Lelieveldt, & Kramer (2019) suggest that phase-out of 
coal-fired power faces greater challenges in coordinated market economies (e.g. Germany, 
Spain and Poland) than in liberal market economies (e.g. the UK) due to the stronger 
institutional carbon lock-in effects in the former countries arisen from higher degrees of 
employment protection, government ownership and strategic interaction among key 
stakeholders. Whereas China can hardly be categorized as either a coordinated market 
economy or a liberal market economy, our case study reveals that certain features in China’s 
energy sector associated with state capitalism (Peck & Zhang, 2013), such as the state’s 
strong involvement and a large presence of SoEs, can in fact benefit a more speedy coal 
power exit. 
 
Sustainability transition scholars also recognize the conflictual nature of policy for 
destabilizing existing regimes, with tensions arisen from the different goals and interests of 
governments at national and supranational levels (Leipprand & Flachsland, 2018). Our study 
extends this line of enquiry to the subnational level in China and highlights the importance of 
subnational regions as an additional, important level of analysis.   
 
Our study also contributes to the energy policy literature, in particular the recent debate on 
policy mixes for sustainability transitions. We found the push and pull mechanisms that have 
been used by governments in Guangdong to facilitate coal power plant closures cannot easily 
fall into any of the categories of destruction policy instruments observed in the policy arena, 
including control policies, changes in regime rules, reduced support for dominant regime 
technologies, and changes in social networks (Kivimaa & Kern, 2016). More interestingly, 
these push and pull mechanisms seem to be both destruction and creation-orientated, in a 
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sense that while these policies not only are designed to destabilise and destruct old industries, 
but more fundamentally have a strong motivation to create new industries in its formulation 
and implementation. In other words, instead of using a mix of complementary policies for 
achieving creative destruction as scholars have argued, the practices we discovered in this 
study seem to suggest the construction and destruction aspects can be manifested in a single 
policy.  
 
Our study on the closures of coal power plants in the Guangdong province was undertaken in 
a special regional setting. As such, our study may not be representative even in the context of 
China. The case reflects special regional characteristics, such as a relatively advanced 
regional economy in the country, abundant supply of electricity through major inter-
provincial networks such as that of the West-East Electricity Transmission Project, a recent 
slowdown in energy-intensive manufacturing activities, and a lack of coal production 
activities in the province. All these factors may contribute to the strong motivations and 
capacity of the local governments to remove coal power plants from some of its key 
economic development areas. However, local governments in other regions in China may 
face different circumstances and display different behaviours in coal exit. For example, Mori 
(2018) indicates that local governments in coal rich provinces in China would be very 
protective to their local coal-related industries. Nevertheless, experts in the method of case 
study suggest that a non-presentive case based on a special research setting can still be very 
valuable if such a case provides certain insights that would not be gained from other settings 
(Siggelkow, 2007). 
 
 

6. Conclusion and policy implications 
 
Our study indicates that compared with incumbent power generation companies in many 
Western countries, those in Guangdong seem less powerful in face of the pressures from 
governments and their resistance to coal power exit seem weaker. The governments at the 
provincial and city level act as key agents of the closures of coal power plants in China, due 
to their strong developmental motivations as well as a number of recourses and toolkits 
available to them. Specifically, they utilise both push and pull mechanisms to implement their 
developmental agenda which drive the coal power exit.  First, these governments, especially 
at the provincial level, can directly order the closure of a power plant, through establishing 
and changing the closure criteria. Second, a majority of incumbent power companies are 
state-owned enterprises. As a result, these companies have political responsibilities to follow 
the agendas of these governments and fulfil their duties as SoEs. Third, these governments 
provide strong economic incentives to power companies, through co-development of the 
repurposed coal plant sites with these companies. And fourth, the governments mobile 
additional resources, such as permissions and land to power companies to replace existing 
coal power generation capacities with those based on gas or renewable energy.   
 
The features we discover in our case study on coal power exit in Guangdong have important 
policy implications. Our study suggests that, within a large country like China, important 
heterogeneity may exist in the pace, scale, and process of phase-out of coal across different 
sub-national regions. Local governments at the provincial and city levels are at the centre of 
decision making and implementation of coal phase-out, and those in more economically 
advanced provinces have stronger motivations to close coal plants. From the perspective of 
combating climate change, the economic and strategic considerations of these local 
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governments should be paid attentions and be leveraged to facilitate and accelerate the coal 
power exit process.  
  
Importantly, while our current study is focussed on China, our analysis may also have more 
generalisable implications for understanding the role of government in driving and shaping 
coal exit in other national contexts – including democratic contexts – especially those 
contexts in which where state-owned enterprises play major role in electricity generation, 
transmission and distribution. The case of South Korea is one such example, where early 
research suggests that the country’s major state-owned utility KEPCO is being (reluctantly) 
compelled by policymakers to play a lead role in supporting the government’s coal-exit 
ambitions – and its greening strategy more broadly.13  This represents an important area for 
future research.  
 
As a flipside of the rise of green energy, we see exit of coal power is critical to energy 
transition, especially from a Schumpeterian perspective of innovation, which would view 
liquidation of existing coal power businesses as a process of freeing up resources for the 
development of new energy industries and business models. In this regard, our findings 
demonstrate that under certain conditions, governments can and do play important roles not 
only facilitating the development of new energy industries but also driving the destabilization 
or even phase-out of the old.  
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Table 1 Retired coal power units and generating capacity in China since 2010 and 2015 
Province Operatin

g capacity 
(MW) 

Electricit
y 

consumpt
ion in 
2019 

(TWh) 

GDP in 
2019 

(Billion 
RMB ） 

Coal 
productio
n  (1, 000 

ton) 

No. of 
units 

retired 
since 2015 

Retired  
capacity 

since 2015 
(MW) 

No. of 
units 

retired 
since 2010 

Retired 
capacity 

since 2010 
(MW) 

Anhui 50,370 230.07 230 3,711 4 725 8 1,235 
Beijing 0 116.64 117 3,537 9 1,425 15 2,025 

Chongqing 13,485 116.02 116 2,361 3 300 7 760 
Fujian 26,836 240.23 240 4,240 6 790 8 890 
Gansu 18,103 128.81 129 872 10 1,895 14 2,195 

Guangdong 60,638 669.59 670 10,767 39 4,168 47 5,038 
Guangxi 19,235 190.72 191 2,124 2 440 6 974 
Guizhou 32,570 154.07 154 1,677 0 0 13 2,150 
Hainan 3,336 35.46 35 531 0 0 2 250 
Hebei 48,336 385.61 386 3,510 11 1,830 21 2,780 

Heilongjiang 18,750 99.56 100 1,361 2 410 13 1,680 
Henan 65,040 336.42 336 5,426 30 4,615 47 6,900 
Hubei 27,585 221.43 221 4,583 4 380 12 1,459 
Hunan 18,885 186.43 186 3,975 2 700 4 820 

Inner Mongolia 86,210 365.30 365 1,721 3 200 11 1,450 
Jiangsu 76,602 626.44 626 9,963 24 3,867 48 6,712 
Jiangxi 20,119 153.57 154 2,476 0 0 5 780 

Jilin 16,846 78.04 78 1,173 4 350 12 790 
Liaoning 31,345 240.15 240 2,491 3 374 16 2,874 
Ningxia 28,770 108.39 108 375 6 440 12 980 
Qinghai 3,160 71.65 72 297 5 625 7 725 
Shaanxi 41,780 168.28 168 2,579 8 680 14 1,460 

Shandong 101,022 621.87 622 7,107 37 2,573 62 4,886 
Shanghai 14,910 156.86 157 3,816 0 0 1 125 

Shanxi 61,272 226.19 226 1,703 21 2,790 39 4,840 
Sichuan 11,155 263.58 264 4,662 13 1,660 22 2,964 
Tianjin 11,834 87.84 88 14,104 7 1,575 12 1,960 

Xinjiang 59,790 286.76 287 1,360 32 3,430 40 4,040 
Yunnan 11,385 181.20 181 2,322 0 0 0 0 
Zhejiang 42,244 470.62 471 6,235 6 871 15 2,051 

Source: The primary data concerning the operating capacity and the retired coal power units and generating 
capacity was supplied by Global Energy Monitor’s Global Coal Plant Tracker. The other data in the table is 
available from the National Bureau of Statistics, China.  
 
Fig. 1 Retired Coal Plants by Year, 2006-2019: China and the world 
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Source: authors based on data available from Global Energy Monitor’s Global Coal Plant Tracker. Retired coal 
power units are defined as those that have been permanently decommissioned or converted to another fuel. 
 
 
Appendix Results of the regression analyses 

 
Note: opercap = currently operating coal-fired power capacity in the province (MW), eleccon = current 
electricity consumption in the province (TWh), GDP = GDP of the province in 2019, coalprod = coal production 
in the province. See Table 1 for the sources of primary data.  
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       _cons     -174.363   377.1565    -0.46   0.648    -952.7757    604.0496
    coalprod    -.0004614   .0011024    -0.42   0.679    -.0027367    .0018139
         GDP     .1089469    .080015     1.36   0.186     -.056196    .2740899
     eleccon     1.395679   2.809888     0.50   0.624    -4.403644    7.195002
     opercap     .0215972   .0189533     1.14   0.266    -.0175204    .0607148
                                                                              
     cap2015        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total      51773939    28  1849069.25           Root MSE      =  1057.2
                                                       Adj R-squared =  0.3955
    Residual    26824565.1    24  1117690.21           R-squared     =  0.4819
       Model    24949373.9     4  6237343.48           Prob > F      =  0.0025
                                                       F(  4,    24) =    5.58
      Source         SS       df       MS              Number of obs =      29
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• Digital-local food reconnection reframes prosumption as a digital-material duality
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• Third-places involving food have identities or functions significant for transitions
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ABSTRACT:

This article seeks to apply the concept of digital prosumption to the array of contemporary food

transition  initiatives  which  often  come under  the  umbrella  term of  Alternative  Food Networks

(AFNs).  Prosumption itself  is  subject  to a range of debates  which stem from a blurring of the

dichotomy between production and consumption, which suggests that increasingly, consumers may

be  getting  more  deeply  engaged  in  the  (co-)production  of  commodities  in  many  sectors  and

activities. Concomitantly, alternative food initiatives have emerged and accelerated in recent years.

AFNs  forge  orientations  consonant  with  prosumption,  in  that  these  are  geared  towards  more

localized and direct relationships between producers and consumers. These initiatives, based on

more transparent and content-rich information flows which are furthermore increasingly facilitated

by  digital  technologies,  beg  more  academic  scrutiny  of  a  prosumer  phenomena  which  may

powerfully reconfigure global food flows and industrial cultures. 

This  article  capitalizes  on  several  years  of  research  on  one  particular  food  alternative  which

particularly fits the food prosumer phenomena. La Ruche qui dit Oui!, as a decentralized network of

localized  food distribution  third-places  conjoined to  a  digital  platform which  controls  essential



information and monetary flows, facilitates prosumer-producer reconnection both materially and

virtually, while hedging its success on a rather unique rendition of the employee-light tech-platform

development model.  This  article  challenges the intellectual  encounter  of  prosumption and AFN

literatures, with a strongly relevant case-study in the cutting-edge food sector of alternative and

local food which incorporate digital platforms.

KEYWORDS:  DIGITAL  PROSUMPTION;  ALTERNATIVE  FOOD  NETWORK;  DIGITAL

FOOD PROVISION; SUSTAINABLE FOOD TRANSITION 



1. Introduction

The “prosumer”  concept  originates  from initial  dichotomies  between “professionals”,  as

price-makers,  and “consumers”,  as  price-takers.  It  issues  the  promising  idea,  from commercial

viewpoints, that consumption is embedded in cultural fields, gifting it with leverage to extract value

from culture (Tofler 1980). Alvin Toffler describes the industrialized cycle of consumer societies as

being characteristic of a second wave of mass market industrialization and standardization on global

scales (low prosumption). This second wave is sandwiched between a first wave of pre-industrial

agrarian societies normed by self-production at small  scales (high prosumption) and, somewhat

bridging its  two predecessors,  a  third  wave upon which  prosumption  partially  substitutes  with

consumption. Indeed, contemporary consumers may engage more deeply,  in comparison with their

“Fordist” predecessors, with commodity co-production through valorization and sense-making of

consumption acts. Of late, prosumption conceptualizations and critiques have challenged the study

of prosumption practices and discourses, from the blurring of the neoclassic dichotomy between

production and consumption (Kotler 1986), to the impacting idiom of “Mac-donaldized” societies

(Ritzer 1983) and to the renascent critique of consumption in information societies (Ritzer and

Jurgenson 2010). Late Neo-Marxian critiques foster new theoretical approaches to consumption as

carrying cultural  traits  (Arvidsson 2005;  Ritzer  2014) weighted  by the  metis  of  marketers  and

commodity designers. Unsurprisingly, marketing literature is infused with Toffler’s idiom (Prahalad

and Ramaswamy 2000; Xie et al. 2008; Kotler 2010; Cova et al. 2011), while theories of product

innovation management also witness the effect of prosumption on theories of value co-creation

(Prahalad  and  Ramaswamy  2004).  Neo-Marxian  critiques  have  thus  latched  onto  this

governmentalization  of  prosumers  but  they  need  now  include  theories  on  new  digital

communications and informational capitalism (Arvidsson and Colleoni 2012). 

Strangely though, a systematic review suggests that scholarly publications on prosumption

largely neglect food, despite many global initiatives renewing urban food provision and promoting

digital  producer-consumer  connections,  except  for  a  few:  Kosnik  (2018)  draws  upon  Toffler’s

prosumer  to  investigate  practices  of  self-provisioning through  the  growing of  one’s  own food;

Miller (2019) examines how urban socio-technical contexts regarding land, water and energy uses

can affect urban prosumer practices; Reckinger (2018) identifies forms of convergence between

prosumers and ethical entrepreneurs around circular economy concepts and farming practices. 

Conversely  to  such  gaps  in  food  prosumption,  many  AFN  studies  illustrate  consumer

engagements  with  organic  agriculture,  participatory  guarantee  systems,  or  community-based

agriculture,  which may collectively take part in redefining sustainable ruralhood far beyond the

maintenance of traditional rural communities. Indeed, as stated in the introduction of Goodman et



al. (2012), AFN are defined as a “response to the glaring and multifaceted contradictions of the

unsustainable industrial food system and the exploitative trading relations embedded in the global

supply  chains  that  support  its  growth  and  (expanded)  reproduction”.  Consumers  appear  to  be

“significant agents of change in the social and ecological relations of production”, “entrenching

alternative  values  ever  more  deeply  in  everyday  practices  of  food provisioning”,  and  at  times

develop “relationships of ‘trust’ with producers”,  whereby “the collective action of these social

movements is directed primarily toward the market” (ibid). Drawn to expanding webs of socio-

spatial relations aimed at relocalizing farming, food and producer-consumer relations, research has

identified a regime geared to reducing the pace of productivism and consumerism in food provision

(Petrini  2003),  and  has  enabled  the  deciphering  of  many  small  worlds  of  food  (materialized,

socialized and spatialized diversely). 

Yet  alternative  food  and  prosumption  concepts  are  rarely  researched  together:  food

prosumption and its apparent facilitation through diverse forms of AFN phenomena consequently

warrant joined scrutiny. This article challenges the application of prosumption to AFNs – and by

extension to related concepts,  such as Short Food Supply Chains  (Sonnino and Marsden 2006;

Tregear 2011; Aubry and Kebir 2013). 

To do so, this article puts forward one specific food alternative which particularly fits the

case for renewal of prosumption theory, given it incorporates the digital turn and multiplication of

Web  2.0  apparatus.  Our  rather  peculiar  case-study  reveals  certain  characteristics  of  potential

transition  pathways,  which  bring  new  food  provision  systems  articulated  dually  around

infrastructures of provisioning which are indeed digital, but which sustain physical reconnections

between engaged consumers and rural producers wishing to shorten marketplace access. 

2.  Alternative  Food  Networks  in  the  age  of  Digital

Prosumption

2.1. AFN and prosumption: such a distance?

AFN literature (Brunori 2007; Brunori, Rossi and Malandrin 2011; Renting, Schermer and

Rossi  2012;  Kirwan,  Maye and  Brunori  2017;  Ostrom et  al.  2017)  shows that  food provision

transition  phenomena  vary  enormously,  posing  questions  on  locavorism  and  proximity,

environmental impacts of production and distribution, ethics of fair trade, food justice movements,

territorial identity, and multidimensionality of quality and nutrition/health. This bundle of issues



relates  to  farming  practices  (organic  farming,  urban  farming,  agroecology)  and  to  agri-food

provision  practices  (short  supply  chains,  on-farm  sales),  but  also  to  organizational  dynamics

(solidarity purchasing groups, participatory guarantee systems, digital distribution networks). Food

alternatives literature shows how rekindling production-consumption reconnection is built upon an

ethos of transparency and relocalization in collective action. 

Relocalization  integrates  multiple  proximities:  geographic  (reduced  food  mileage),

organizational (reduced intermediation), material (direct producer-consumer encounters), or virtual

(data streams, social media interactions). Within the broad spectrum of AFN aims and strategies,

forms of consumer-prosumer participation in the improvement of food transparency and proximity

are diverse: these may involve advanced food cognition (e.g. self-information based on curiosity

and interest in food elaboration and provenance), or the filling of specific roles (e.g. growing food

oneself, participating in food product design, participating in production or distribution operations).

The AFN literature has “set the table” around which debates on alternative food prosumption can

finally  take  place,  which  might  also  reach  generalist  food  prosumption  research  involving

conventional food practices (e.g. Kemp 2013; Esposti 2014).

Thus,  a  prosumer  actively  develops  complex  understandings  and  selection  processes

regarding  food  which,  through  increasingly  complex  commodity  semantics  (nutrition,  quality,

identity, ethics, etc.), becomes increasingly customized. AFNs appear to correspond to these types

of prosumer customization requirements by offering, through localized circuits, foods which often

hold uncommon qualities and which are conveyed to prosumers through physical and, increasingly,

digital, producer-prosumer interactions. Such customization processes can potentially join AFN and

prosumption  literatures  through  a  type  of  prosumption  which,  while  not  assigning  direct

participatory  production  or  distribution  functions,  instead,  develop  practices  of  cognitive  food

prosumption which are more diffuse but also increasingly widespread, be it at the food vanguard of

AFNs or broader segments of the overall food sector. One has certainly moved on since practices of

defensive localism (Winter 2003), but “radical localism” should not prevent scholars from reflecting

on diverse localist subpolitics (DuPuis and Goodman 2005), nor on the apparatus which embeds

localism in socio-material configurations. The latter includes the use of digital platforms, which

generate difficulties in the study of consumers’ and suppliers’ asymmetrical engagements, and of the

usual localist claims to greater transparency in food production.

2.2. Alternative food and digital prosumption

While  in  the  areas  of  peer-to-peer  communication,  gaming,  or  entertainment,  digital

apparatus are mundane, in the age of digital economics, reconnection and localism movements must



be reconsidered through the lens of digital prosumption (Dusi 2016). Within this scope, alternative

food prosumption research may draw upon non-food prosumption literature, which explors themes

as diverse as media prosumers and politainment (Berrocal 2014), the commodification of medical

patient opinion (Lupton 2014), or the prosumption of nature conservation (BMscher and Igoe 2013).

A sociology of  labor  approach by Dujarier  (2016) identifies  forms of  “organizational  work” in

consumers,  which  ranges  from self-service  (e.g.  McDonalds  tray  disposal)  to  collaborative  co-

production (e.g. co-designing a product). Other distinctions are made within “active consumption”

between prosumption, co-innovation and social innovation (BlNttel-Mink 2014). The concept of the

“working  consumer”  remains  paradoxical,  since  prosumption  involves  cognitive  skills  but  also

implies  potentially  unwitting  labor  enrollment:  hence,  disentangling  prosumer  motives  (e.g.

curiosity; utilitarianism) from the functional tasks they accomplish is difficult (Cochoy 2015). 

In  fact,  successive  marketing  discourses  which  promote  relational,  experiential  and

collaborative marketing may have “created a face of consumers who are autonomous co-producers,

thanks to their own competencies […] co-producing a system of consumption by which they are

subsequently moulded” (Cova and Cova 2012).  Convergences also occur between business and

social movements, mobilizing concepts such as post-consumerism and “marketing 3.0” (Varey and

McKie 2010). Digital economies vastly increase user data-flows from digital prosumers, exploited

in prosumer capitalism (Ritzer et al. 2012), including forms of surveillance of internet prosumer

activity  (Fuchs  2011).  Therefore,  while  prosumers  may  feel  initially  enchanted  by  wider

participation  in  production  and  procurement,  disenchantment  may  later  occur  as  prosumption

becomes more streamlined than creative, as Denegri-Knott and Zwick (2012) suggest about the re-

McDonaldization  of  prosumption  on  eBay,  or  when  radical  imaginations  are  contained  by  a

hegemonic commodity-focussed format of prosumption (Comor 2011). These processes build the

prosumer  not  as  a  challenger  to,  but  a  component  of,  the  dominant  logic  of  capitalism  and

neoliberalism (Ritzer 2015).

Yet, does this mix of digital infrastructure and physical encounters bring genuine novelty

since the recomposition known in Europe as the Redux (Goodman 2004), and, how does it fit, or

not, with real alternatives in food markets (Ritzer 2017) and with the forging of new economic

relationships and civic or societal  engagements  in alternative,  sustainable and resilient  agrifood

systems (Lamine 2015)? How relevant,  then,  is  prosumption  in  dealing with this  type of  food

provision  mix,  and  in  enriching  sociological  debates  around  food  production,  distribution,  and

consumption, if the “food chain” is to evolve from a mostly functional notion, to a growing focus

for an ontological politics of food transition? 



3. Object and Methodology

3.1. The Object of enquiry

“La Ruche qui dit  Oui! ®” (https://laruchequiditoui.fr),  a French company founded in 2010,

coordinates, through a digital platform, a centralized network of food operations, called “hives”,

managed by “hive managers”,  in which local food “suppliers” directly deliver pre-ordered food

items to “members” (customers) at fixed weekly times, and in fixed “assemblies” (temporary food

distributions). The digital platform hosts the company’s employees, who coordinate the network

virtually,  while  the  material  operation  is  run  by  independent  auto-entrepreneurs  called  “hive-

managers” (who may run one or several hives): their respective roles in this dual virtual-material

arrangement are detailed hereafter. Suppliers may not be located more than 250 km from a hive, as

per  the  company’s  definition of  “local”.  Members  may order  food in any quantity,  and at  any

frequency, free of any subscription constraints. The company has grown rapidly, with, at the time of

final write-up (July 2020), 1422 hives, starting off in France (751 hives nationwide, including 167

in Ile-de-France – the Paris metropolitan region and present case-study area), and then expanding

into  much  of  Europe  (671  hives  in,  by  order  of  importance:  Italy,  Germany,  Belgium,  Spain,

Switzerland, and the Netherlands):   

Fig. 1.a.: RQDO network in Europe (left) and France (right). Case-study region, Ile-de-France, has 167 hives.

Items sold cover  most  food categories,  regrouping raw foods (e.g.  cabbage,  honey)  and

transformed foods (e.g. conserves, breads): see Figs. 1.b and 1.c hereafter. Items are pre-ordered

https://laruchequiditoui.fr/


online 48 hours before each assembly. For each item, a description is provided, which ranges from

very short to extensive.  For each supplier,  a description is  also provided. Both descriptions are

entirely written by suppliers, who thus directly “speak”, virtually, to members.  

Fig. 1.b.  Food categories and item examples (screen capture). Categories at the top are, from left to right: “All

products; Fruits & Vegetables; Dairy; Meats; Bakery; Pantry; Beverages; Delicatessen; House & Garden (non-food

category).

Fig. 1.c: Food categories are further subdivided into sub-categories (e.g. “Oils” in “Pantry”). Organic products are

tagged to enable filtering. Members may also click on particular suppliers to list only their items. 

On their website, RQDO claim 1500 hives, 10 000 suppliers, 210 000 regular members, and,



to have organized, since its creation, 225 000 distributions, representing 250 million euros supplier

revenues  (https://nous.laruchequiditoui.fr/la-ruche-en-chiffres/).  Disproportionate to  the European

reach of its network, such figures are commensurate to that of a handful of large supermarkets: this

is significant of digital platform models, where flexible, employee-light operations can spread to

continental or global scales with very little material (e.g. no walls) and very few employees (hive-

managers  are  auto-entrepreneurs).  Suppliers  and  hives  “find  each  other”,  with  few contractual

constraints, enabling a degree of experimentation in finding the right relational fit.  

The Web 2.0 platform constitutes the access point to the hives in which physical encounters

will subsequently take place between hive-managers, suppliers, and members. That is, the RQDO

apparatus articulates two dimensions: 

(i)  Digital  e-commerce  platform (called    Ruche-Mama  ),   operated  by  RQDO employees  (mostly

computer developers, claiming “300 000 lines of code to build it”) whose role is to ensure strategic

development, and seamless online selecting, ordering and payment: for these services the platform

receives 11.65% of sales (note: this percentage increased significantly over the past few years, up

from 8.65%). As said previously,  the website’s content (food item and supplier descriptions) is

mostly edited  by suppliers,  and the  remainder  by hive-managers  for  general  communication  to

members: neither of these content providers are RQDO employees. Members may register with up

to three hives simultaneously, and change hives as they please. Each hive has its own mini-website,

all of which are designed with the exact same esthetic and functional motherboard designed by

Ruche-Mama.

(ii) Material manifestation of hives, operated by hive-managers whose role is to: find suppliers, find

a distribution point, build membership, host distributions and deal with imponderables (e.g. supplier

quality or reliability problems; assembly space no longer available): for these services they receive

8.35% of sales (note: this percentage has remained stable over the years). Assemblies take place in

“third-places” which, as such, host distributions for free, but otherwise exist for entirely separate

reasons. Suppliers, who thus receive the remaining 80% of sales, may fix prices and minimum order

amounts as they wish. Their role is to deliver food items in good time, almost always to several

hives, and, depending on which hive, they are required, or at least encouraged, to help out or be

present during distributions. Members, suppliers, and hive-managers, may thus, in a context where

no money circulation takes place, focus their  interactions on fruitful discussions about food, in

theory. In practice, suppliers may not always be present: being mostly small operations (often one

or two employees), their resources only allow them to embark on a delivery tour one half-day a

week, which means their presence at some assemblies can be fleeting. When suppliers do remain

present, they may equally be too busy with the logistics of distributions to be able to discuss food

with members. While these logistics are coordinated by hive-managers, these may be assisted by a

https://nous.laruchequiditoui.fr/la-ruche-en-chiffres/


range of participants: suppliers able to hang around; professionals delivering on behalf of conjoined,

absent suppliers; pro-bono participants (often members themselves). For all these reasons,  supplier-

member interaction is variable throughout the network, ranging from high degrees to lower degrees

of interaction and knowledge exchange. 

While  RQDO  suppliers  may  not  always  be  able  to  remain  physically  long  enough  to

properly converse with members,  they do however,  have one means of reaching members in a

systematic way, through the digital platform. In directly communicating their product and supplier

descriptions, they mobilize a form of ubiquitous reconnection at relatively low cost, time and effort.

This  type  of  hybrid  immaterial-material  apparatus  has  been  mentioned  in  debates  around  the

uberisation of consumption (Peugeot et al. 2015) or in a review of European initiatives (Galli and

Brunori 2013), but not yet in the area of social studies of food provision or consumption theorizing.

RQDO promises “local” food (defined at maximum as 250 km), claiming that one can “buy

directly  from  producers”,  “meet  the  producers”,  “eat  better”  and  “support  local  agriculture”.

Emphasis  is  on  proximity,  both  geographic  (maximum  distance)  and  organizational  (de-

intermediation:  suppliers  speak  to  members  virtually,  and  may  meet  them  during

assemblies/distributions). Quality and supplier support is also emphasized. Yet, do these claims hold

under empirical study of this dual virtual-material apparatus of local food provision? For instance,

how do the unusual mediations in this  system develop new shopping practices, discourses, and

producer/consumer relationships? How do customers and suppliers define and judge food qualities?

What do the places where assemblies are held have to tell  about those involved and about the

material manifestation of the digital network? 

3.2. Material and methods

In  studying  this  apparatus  we  acknowledge  its  duality,  in  being  both  socio-materially

situated (where exchanges of products and information take place) and digitally constituted in Web

2.0 settings that connect members, suppliers and hive-managers. We thus designed a quali-quanti

approach  to  digital  data  (Venturini  et  al.  2014),  alongside  a  classical  sociological  approach  of

marketplace  situations  and  practices  which  considers  qualitative  data  as  enactments  of  this

apparatus  enabling  analytical  interpretations  (Halkier  and  Jensen  2011).  This  qualitative-

quantitative method was designed in accordance with the nature of data available, applying digital

methods (Rogers 2013) and principles of data scraping for social studies (Marres and Weltevrede

2013), as well as in-depth reflection developed in and around our laboratory (Venturini et al. 2014;

Beuscart et al. 2016). These methods aim to combine in the data interpretation process based both

on sociological inquiry and mass-analysis of digital traces. Three data collection methods were thus



deployed: 

(i)  Primary data collected among eighteen members belonging to five different hives in diverse

types of urban areas in Ile-de-France (central city to periphery). These mainly took the form of

short, focussed, semi-direct interviews (fifteen minutes on average), asking specific questions on

food diet, food shopping practices at RQDO and local/non-local food practices outside of it, and

impressions on RQDO (see Appendix A). Respondents were also asked to choose from a given set

of motives for joining RQDO (quality; transparency; supplier support; geographic proximity), and

to  comment  on  the  constraints  of  the  network’s  particular  digital-temporal-material  method  of

provisioning. Member access merely required finding when and where weekly distributions took

place. Fortunately so: no secondary data is available to characterize them, so face-to-face interviews

proved necessary. During earlier research stages, suppliers appeared not always available for even

short interviews – understandably, given how busy their schedule is. Analysis of their digital traces

provides a way to study suppliers without interview processes. While this type of characterization

cannot  replace  fine-grain  insights  from  interviews,  this  digital  analysis  does  hold  the  major

advantage  of  representativity,  since  every  single  one  of  the  665  Ile-de-France  suppliers  was

analyzed,  with a  view to  creating  a macro-level  picture  of  suppliers  in  their  entirety.  In-depth

interviews, moreover, might have lacked representativity given the heterogeneity of suppliers’ food

activities (e.g.  butcher;  vegetables; grain),  characteristics (e.g.  urban or rural location),  variable

availabilities or response rates, etc; not to mention data analysis time, even if questionnaires had

been  sent  instead  of  conducting  interviews.  If  interview-based  or  questionnaire-based,  truly

representative supplier  analysis,  clearly,  would exceed the scope of  this  article:  fortunately,  the

unusually rich discourse they provide online makes representative analysis possible all the same,

through this second methodology. 

(ii) Secondary data openly available through each hive website (to registered members) captured a

“photograph” by extracting, using specifically developed computer coding, all data pertaining to

every single item of food sold throughout Ile-de-France, amounting to 31920 different products sold

by 665 different suppliers– as of extraction date (September 2018). These product data offer (among

other less insightful data types) unique textual discourses, which suppliers write for every single

food item they are  currently  selling  that  week.  These  texts  are  rendered  visible  to  any person

wishing to find out more about these food products. The 31920 particular product discourses were

scrapped and stored as a corpus to be analyzed. We used the CorTexT.Manager online instrument of

the  CorTexT Platform (see  Table  1  below),  developing  a  computational  approach  of  scrapped

datasets and local computational hermeneutic (Mohr et al. 2015) of the contents to be deciphered

from the textual data. In particular, we parsed these and performed content analysis of the particular

discourses found among product descriptions thanks to a terminological extraction process using



Natural  Language  Processing  scripts  from the  CorText  Platform.  This  type  of  analysis  helped

identify and map frequent multi-terms (comprising two to four words, called N-grams, excluding

monograms, often meaningless alone), which CorText.Manager organizes into clusters depending

on  the  degree  of  cooccurrence  of  these  multi-terms.  Using  the  structured  projection  of  these

clusters, we constructed a thematic typology of terms which characterizes suppliers through their

product discourses (values, preoccupations, marketing strategy, etc.).

Table 1: CorText platform in a nutshell

(iii) A third type of data was generated through a manual process of briefly identifying and studying

the natures of each of the 169 third-places, through their respective hive websites, in order to better

comprehend  the  types  of  settings  in  which  members  meet  suppliers.  Some  methodological

specifications and applications can notably be found in Tancoigne et al. (2014) or Venturini et al.

(2014).

4. Results: the “Ruche qui dit Oui! ®” case-study

In this section, results are first presented through descriptive categorizations (4.1; 4.2; 4.3),

and then analyzed together (4.4), prior to a general discussion of results in Section Five. 

4.1. Result 1. Supplier digital discourse lexicometrics

CorTexT.Manager is a particular kind of digital lab focused on the exploitation and analysis of 

heterogeneous textual data generated by new information technologies and communication. This tool

is located within the CorTexT platform, both physical space and host of digital spaces comprised of 

tools, methodologies and skills to handle large textual corpora (Barbier and Cointet 2012). This on-

line research facility, hosted by the Laboratoire Interdisciplinaire Science Innovation Société (LISIS)

at the Institut National de Recherche pour l’Agriculture, l’Alimentation et l’Environnement 

(INRAE), supports research and experimental methodologies for the Humanities and Social Sciences

that are conducted by sciences studies, media studies, as well as science and innovation policy 

studies. 

List of works which use CorText instruments: https://www.cortext.net/publications/. 



We uploaded 31920 food item descriptions written by suppliers into CorText.Manager and

analyzed their contents using the Network Mapping tool. The text was parsed and structured into a

list  of  discrete  multi-terms,  of  which  we  selected  the  Top  500  most  recurring  N-grams.  The

software’s algorithm then calculated a  network of cooccurrences  between each of these with a

distributional similarity measure. This network was then arranged optimally, following the Louvain

community detection algorithm, into a visual map composed of clusters of cooccurring N-grams

(see Fig. 2 below). The map was interpreted with an aim to define one or several potential theme(s)

which might emanate from each cluster, as seen below in Fig. 2 (Network Mapping) and Table 2

(thematic breakdown): 

 Fig. 2: Network Mapping of multi-terms (N-Grams) drawn from food item descriptions. N-Grams are represented as

nodes with text (only some visible in the overall map): their size is proportional to their frequency in the dataset. Lines

linking nodes represent cooccurrence links. Clusters are colored for readability. Two clusters (purple, dark green) are

uncategorized due to small size and peripherality to the overall map. The yellow cluster N-Grams are mostly unrelated,

except for some which relate to nutrition: it is therefore partly uncategorized. 



Cluster name (color on map) Cluster themes Multi-terms (selection) Implications

TECHNIQUE (orange, blue) Transparency on technique: on 

modes of production, 

conditioning and conservation, 

emphasizing naturalness 

(animal raising) and freshness 

(conditioning). Food family 

focus: meats. 

“cutting workshop”; “dizzied in

the town slaughterhouse”; 

“open air”; “grass and hay”; 

“mother’s milk”; “airtight”; 

“better conservation and 

perfect hygiene”

Vertical integration: meat 

suppliers display control on all 

steps of meat production chain 

(from raising to conditioning), 

rather than being segments of a

product chain. Transparency 

and freshness particularly 

important for meat products. 

Technique also associated with 

quality.  

ARTISAN (light green) Artisan quality of processed  

foods: foods concerned here are

mostly of the processed (non-

raw) type, but cover many food

groups (fruits, vegetables, 

meats, fish, pasta, etc.). 

“artisan jams”; “artisan 

conserves”; “artisan 

production”; “artisan 

fabrication”; “artisan pâtés”;  

“pure juice”; “fresh fruit”

Artisanship of producers 

opposes them to agri-food 

industry. Their foods are 

distinctive because they are 

elaborated through unique 

expertise, rather than 

streamlined industry processes.

CONFECTIONERY (dark 

green)

Emphasis on naturalness, or 

lack of artificialness, of 

ingredients. Food family focus:

chocolates and candies. 

“pure cocoa butter”; “without 

soy lecithin”; “traditional way 

and without coloring”; 

“without preservative or oil”

Naturalness of confectionery 

foods, meaning they contain no

or little harmful substances. 

COSMETICS (red) Emphasis on naturalness, or 

lack of artificialness, of 

ingredients. Food family focus:

cosmetics. 

“seed oil”; “hemp oil”; 

“honey”; “organic agriculture”;

“no coloring or perfume”

Naturalness of cosmetics, 

meaning they contain no or 

little harmful substances. 

NUTRITION (turquoise blue, 

part of yellow)

Nutrition and health emphasis. “nutritional value”; “well-being

and our health”; “immune 

system”; “fatty acids”; 

“carbohydrates”

Distinction through claim of 

high levels of nutritional value.

IDENTITY (marine blue) Specific terroir (territorial 

identity), plant variety, or 

animal breeds. 

“High Valley of the 

Chevreuse”; “Gâtinais 

distillery”; “Limousine meat”

Distinction through identity.

Table 2. Cluster themes: details and N-Gram examples. 

4.2. Result 2. Member diets, shopping practices, and motivations 

Member questionnaire results on diets, shopping practices (at RQDO and elsewhere), values

(reasons for joining the network), and constraints (due to RQDO’s particular modus operandi), offer

valuable insights in members’ practices. The results are presented below in Table 3.



Theme Sub-theme Core results Prevalence

within 

sample*

Reasons evoked or other elaboration on results 

(including raw quotes)

Diets Cooking - Cook daily and most of 

the food eaten at home

Very high - Nutritional control

Vegetal 

consumption

- Eat at least five fruits & 

vegetables per day

- Vegetal milks, less dairy

Very high

Low

- Desire for healthier nutrition

- General health concerns. Food intolerances (e.g. lactose)

Animal 

consumption

- Replace cow dairy with 

dairy from other animals

- Limit meat to specific 

periods (e.g. week-ends)

- Reduce animal products 

Low

Medium

Very low

- General health concerns. Food intolerances (e.g. lactose)

- Lower meat quantity, higher meat quality

- Ethics: animal treatment and carbon footprint

Shopping 

practices

At RQDO: 

budget, 

frequency, 

core products

- Budget range: 25-50 euros

- Frequency of purchase: 

mostly weekly,  or monthly

- Products: fruits & 

vegetables, meat, dairy

All “I buy my fruits and vegetables at RQDO”; “Near home I 

can’t find quality fruits and vegetables so I shop in a hive 

near work”; “Only at RQDO can I find pork without sodium

nitrite, even organic stores don’t have it”

Elsewhere - Multiple other channels 

(conventional retail, organic

retail, specialty stores, 

markets) 

- Shop at another AFN 

(variable schemes): 

“Amap” solidarity purchase

group; ready-to-cook 

parcels; French products 

parcels. 

High

Low

- “At supermarkets, I buy French products when possible”; 

“I also go to the butchers, or the fishmongers”; “I also buy 

my fruits & vegetables at the market”. 

- “I was registered for years with an Amap. When its locale 

shut down, this hive agreed to incorporate it. This brought 

me to RQDO”; “I used to be in an Amap, but switched to 

RQDO: Amaps are too militant and require too much 

involvement”; “The parcel scheme offered little freedom to 

cook what I wanted, so I got bored”

Values Quality - Quality of food products:

→ Multiplicity of

definitions of    “quality”;

fresh, distinctive, organic,

non-transformed, etc.

Very High Products are: “inexpensive given their quality”; “greatly 

fresh”; “not easily found in Paris, even in good specialty 

stores”. “Artisan yogurts go bad quicker, but taste is 

incomparable”. “Fruits & vegetables here as ripe as here are 

not easily found in town”. “Fruits & vegetables being 

organic is one main reason I come here”. “I wish for quality 

products, whether organic, non-organic, or from ‘reasoned 

agriculture’, as long as they are fresh”. “I have boycotted 

food industries for years… I wish to keep a relationship with

non-transformed products, as opposed to transformed foods, 

even supposedly good ones”. 

- Transparency and supplier

proximity

→ Face-to-face exchange

with suppliers particularly

important. Such physical

exchanges deemed more

Medium-

High

“Disgusted by supermarket’s absence of transparency, I 

came to RQDO”. “I like the RQDO concept of 

trustworthiness with suppliers, some of whom even propose 

on-site visits”. “Suppliers offer clear online descriptions of 

their products”. RQDO offers “direct provision, organic 

labels are not that important, what counts is trust”; “Organic 

labelling is not an obsession: regulatory requirements are 



trustworthy than organic

certification. They can also

occur with other entities

(hive-managers, members).

not always strict… also, I find our non-certified fruits & 

vegetables supplier more trustworthy than our organic one 

who seldom stays”; “we exchange with suppliers but also 

hive-managers, pro-bono workers, other members… it is a 

very convivial experience”. “exchange with suppliers can be

limited by our own lack of time during distributions”

- Supplier support

→ Variable understanding

of revenue repartition.

Favorable discourse on

hive-managers’

intermediary role which it is

important to compensate.

Medium “I enjoy buying from small-scale suppliers”; “I have no idea

how much a supplier earns through this system”; “RQDO 

offers fair revenue partition between suppliers, who have 

chosen to sell food differently, with all the transport 

constrains this implies, and hive-managers, who must build 

the hive and set everything up, as well as deal with the 

rather demanding Parisian clientèle”. “It is only fair for hive 

managers to also receive financial compensation”. 

- Geographic proximity of 

suppliers

→ Little interest in

environmental matter.

Low The mileage reduction, and potentially reduced 

environmental impacts local supply can generate, were 

hardly evoked by RQDO members. 

Organiza-

tional 

constraints

RQDO  system  constraints

(temporary,  much  like

open-air  markets;  and

anticipatory, due to preorder

and  prepayment  online),

pose  few  problems  to

respondents.

High “It just requires anticipation and timetable flexibility”; “it’s 

no more constraining than my local market, which sells food

from very far”; “markets on Sundays don’t suit me, because 

I cook mostly at week-ends: picking up RQDO food on 

Friday suits me, and it’s quicker than hopping between 

market stands”; “I alternate between hives depending on my 

timetable”; “Fixed distribution windows actually help me 

better structure my weekly food timetable”; “I used to be an 

Amap solidarity-purchase group member, but they are too 

constraining, you have to register for a semester or year”; 

“Amaps require pro-bono time”; “Amaps don’t offer enough 

food choice”; “Amaps are too militant”. 

Criticisms System  is  considered  not

participatory enough, not as

virtuous on social insertion

as  other  systems,  and

problematic  in  some of  its

capital  investment  and

ownership structure. 

Low “The system is  infantilizing,  not  participatory enough for

members:  so RQDO is  a  default  choice  for  me”;  “I  also

belong to another, better local food network at my holiday

home which combines local food with social insertion by

employing disadvantaged workers”; “I feel uneasy because

RQDO received millions in investments from an American

fund and from Xavier Niel (French internet tycoon).

Table. 3: Member questionnaire results.  

* Very high > 75%, High > 50%, Medium > 25%, Low < 25%

4.3. Result 3. Third-place cultural and functional materiality 



The Ruche-Mama platform delegates to hive-managers the material hosting of distributions,

which need to  take place  in  third-places,  within  varied socio-economic,  geographic,  and urban

contexts. Therefore third-place natures are very diverse, stemming conjointly from hive-manager

characteristics (e.g. personality, preferences), operating contexts (e.g. density of available places),

and  various  contingencies  (e.g.  opportunities).  However,  many  do  have  commonalities,  which

enable their conceptualization within a typology of nine attributes. This typology allows a clearer

characterization of places favorable to food prosumption, and is based on nine natures: conviviality,

culture, solidarity, public space, municipal place, hive manager home, hub, supplier home, with a

ninth category for unclassifiable places. These are detailed below in Table 4, while Appendix 3

provides a sample of these third-places.

 TYPOLOGY COMPOSITION HIVES DESCRIPTION

CONVIVIALITY Cafes-restaurants, 

co-working spaces, 

food specialty stores

47 Places  of  interaction:  sociability,  encounter,  and  sharing,  of

entertainment and experience (cafés, restaurants), sometimes for work

(co-working). 

Specifically  food-themed  interactions  between  specialized  shop

workers  and  customers,  concerning  foods  with  specific  qualities,

identities, or other distinctions. 

CULTURE Theaters, private or 

public cultural 

centers, cultural 

cafes, etc. 

38 Places infused with culture, inclined, as such, towards  openness and

experimentation,  may  welcome  new  perspectives  on  food,  a  major

element  of  human  culture.  To  be  reflexive,  diverse,  dynamic,  non-

standardized, are arguably aims of culture as it can be found in these

places,  which  thus  extend  themselves  through  food  culture,  a

nourishment for the body alongside food for thought. 

SOLIDARITY Associations, 

charities, religious 

institutions. 

15 Provide non-profit help or services, through differing motives, values,

ideologies,  methods,  publics,  and  themes  (e.g.  handicap,

education/training,  self-help,  inter-generational  help,  religious  belief,

etc.) but with a common aim at solidarity. These may consider good

nutrition a solid basis for life, encouraging their protégés to reconnect

with food. Communities of believers may consider food “sacred” (e.g.

Corpus Christi), and local, seasonal food to convey a re-natured, moral

relationship  to  food,  opposed  to  alienations  induced  through  agri-

modernity.

MUNICIPAL PLACE Municipally-

provided spaces: 

schools, town halls, 

market places. 

11 Public spaces are underrepresented, despite seeming natural spaces for

hives to operate in (e.g. only four municipal market places host hives).

As  some  hive-managers  explained  during  research,  municipalities

seldom grant hives official stands in markets because hives, with their

diversity of products and competitive “local” edge, threaten every other

market stand.  More generally, public hosts are less likely to host hives,

either due to specific public sector constraints (e.g. security issues in a

school since hosting would allow complete strangers inside), or due to

moral  issues  whereby  municipal  spaces  should  be  allocated  not  to

private entities like RQDO, but non-profit entities. 



PUBLIC SPACE Outside public 

spaces: riverbanks, 

squares, etc.

9 Might be default choices in cases where no better distribution point 

was found, or may be voluntary, since these also offer attractive natural

settings. Occupying these requires municipal authorization.

HIVE-MANAGER 

HOME

20 Might be default choices in cases where no better distribution point

was  found,  or  may be  voluntary.  Mostly  found  outside  Paris  walls

(more living space). 

HUB Train stations, both 

inside Paris walls 

and throughout its 

region. 

Hotels. 

23 (19 

train 

stations, 

4 hotels) 

Somewhat situated at the public-private interface, offering much space

and – cardinal point – a constant flow of travelers, train stations have

mostly opened up in the past three years. In hosting hives, train stations

pursue  a  dual  dynamic  observable  in  France  and  other  countries.

Firstly, conversion of valuable hall space real-estate (“golden walls”)

into shopping-centers, following early examples such as Saint-Pancras

Station, London. Secondly, urban societal demands for making station

esplanades into public spaces which can be enjoyed (e.g. urban and

cultural events) rather than merely passed through. Integrating hives in

such spaces seems appears natural. 

Hotels too provide flows of travelers. Three of these here belong to

Europe’s  hotel  chain.  Such  hotel  hive-hosting,  if  generalized,  could

constitute  a  valuable  pool  of  distribution  venues  which  offer  room,

logistical facilities (e.g. parking space for suppliers, cool storage), and

a local food demand boost if host hotels themselves procure RQDO

locally-stamped food for hotel guests.  

SUPPLIER HOME Supplier farms. 4 Only a handful, and mostly found in peripheral (peri-urban, rural) areas

of the Paris region. Seem well adapted to more peripheral hives where

potential  for  access  to  third-spaces  is  lesser.  Also  offer  stronger

transparency potential since members can directly observe a supplier’s

operational context.  

UNCLASSIFIABLE Diverse: sports club, 

recycling center, 

campsite, 

commercial mall, 

real-estate agent, etc.

11 These  unclassifiable  places  confirm,  along  with  the  classified

categories, the plasticity of the RQDO network, which can apparently

open hives just about anywhere.  Populations initially going to these

places for other reasons than a RQDO distribution,  may get drained

into the network, by “capillarity”, these third-places indeed living up to

their name. 

Table 4: Typology of third-places hosting hive distributions. Hives can have over one attribute (e.g.

“Convivial” and “Cultural”), so the hive count (178) exceeds the number of hives (169).

4.4. Analytical findings

The results from the three material types presented in these tables collectively provide two

main analytical findings. Firstly, they help us identify the core themes articulated both by suppliers

and members. Secondly,  they help us draw the  organizational shape which this virtual-material



network assumes in reconnecting suppliers, members, and hive-managers within a network of third-

places (organizational dimension).   

4.4.1. Core themes: transparency and distinction

Transparency

Members value the elements of transparency which suppliers provide virtually, particularly

with food types for which transparency is most important.  For instance,  meat may pose severe

health hazards if non-fresh, but also animal treatment concerns. The TECHNIQUE cluster shows

that meat suppliers in particular emphasize control of different production steps, from raising to

meat  conditioning,  a  form of  vertical  integration  also  associated  to  notions  of  naturalness  and

animal well-being. Products linked to CONFECTIONERY and COSMETICS, often criticized as

artificial and unhealthy when they are industrially made, are also presented here with attributes of

naturalness. This is confirmed by members’ aspirations for more nutritional control and healthier

diets, particular with regard to animal products.  

Distinction

Throughout their online descriptions, suppliers tend to emphasize their distinctiveness, in

three areas:  artisanship,  nutrition,  and identity.  For  instance,  those providing transformed foods

often present  themselves  as  being an ARTISAN, and indeed across  a  diversity  of  food groups

present  in  this  cluster  (e.g.  fruits,  vegetables,  fish,  meat,  pasta).  Thus,  they  emphasize  that

producing quality processed foods requires particular qualities associated to artisanship such as

individual  attention,  know-how,  manual  labor,  creativity,  and  customization,  in  opposition  to

streamlined industrial processing practices. Suppliers’ discourse also highlights NUTRITION as a

distinctive quality in their foods, as well as IDENTITY. Members come to RQDO for a multiplicity

of qualities: freshness, ripeness, taste, organic labels, rarity, authenticity, etc., sometimes for certain

food types only (fruits and vegetables are often mentioned). In fact, most members also go to other

food channels in conventional retail, or specialty stores. 

Differences in themes between food groups

Food groups may be themed differently. Meat suppliers are involved in multiple production

steps from animal raising to commercialization, showing vertical integration. While confectionery



food  suppliers  put  forward  ingredient  quality,  those  supplying  preserves  rather  emphasize  the

artisan quality of their processing. Foods rendered distinct through territorial identities, on the other

hand, concern many food types (e.g. cheeses, meats, honey). 

S.A.N.D. Framework

This  dual  thematic  focus  on  transparency  and  distinction,  thus  shared  and  valued  by

members and suppliers, is summarized in a framework built on four oppositions:

 (i) Segmented vs Integrated: to act in all or most stages of a production chain (integrated) 

allows greater control on transparency than to act only in one or few (segmented)

 (ii) Artisan vs Industrial: to use artisans’ particular know-hows, skills, creativity, and 

flexibility, provides potential for developing the specific food qualities and advanced 

customization 

 (iii) Natural vs Artificial: to produce food naturally is highly valued because this is 

associated with health, taste, environmental friendliness, and ethics

 (iv) Distinctive vs Standardized: distinctive identities (terroir, animal races, vegetal 

varieties) in food products

Elements of this “S.A.N.D” framework already exist throughout the commercial food system, even 

in conventional retail (e.g. A.O.P. origin appellations, nature-themed storytelling in advertisements, 

artisan-quality products). However, the food system seldom provides a direct line through which 

suppliers and consumers can interact on these themes: rather, genuine common concerns between 

these two groups are generally altered by intermediations. The powerful virtual-material 

communication medium provided by RQDO can help to generalize elements of this framework 

throughout the food system, starting from its alternative fringe. 

4.4.2. Virtual-material mode of organization between suppliers, members, and third-places

Innovative representation and communication medium

In this rather innovative digital-material apparatus, rather than to rely on intermediaries for



the commercialization and distribution of their products, suppliers directly address members, and

indeed both virtually and face-to-face. In practicing transparency, suppliers develop new skills in

representation, in marketing, but also convey personal values, and develop a relatively complex

array of themes; while members have to challenge their knowledge through cognitively navigating

this  complex  and  multi-themed  information,  both  virtually  and  in  physical  interaction  with

suppliers. Physical interactions seem particularly important to members, generating additional trust

towards suppliers who are, frequently for some, present during distributions.

Flexible local food in a setting with identity 

Hives offer a rather unique type of food provision channel. As a networked organization

which allows members to frequent and to switch at will between multiple hives, RQDO grants a

flexibility well adapted to the instabilities of modern life, unlike some other AFNs (e.g. Amaps).

The anticipated nature of food ordering also helps to structure members’ food timetables. RQDO

provides  a  flexible  AFN  space,  wedged  among  and  partially  hybridized  with  other  provision

channels, where members conveniently procure local food, for diverse reasons and in diversified

forms. The third-places, another unique facet, gift this food shopping experience with particular

materialities, within a network which develops throughout a great diversity of host spaces, which

are  based on value-driven identities  (conviviality,  culture,  solidarity),  or  functional  facilitations

(hubs,  municipal  spaces,  supplier  homes,  public  spaces).  Here,  the  intermediation  which  hive-

managers provide is viewed as necessary, and deserving of their share of sales, central as their role

is in structuring hives and organizing assemblies.

Limits to the system?

Appreciative of its functions, members are however not devoid of criticism on larger issues.

Some find RQDO lacking compared to other AFNs, regarding its social reach, or its low degrees of

allowed member participation in strategic network orientations. Others were uncomfortable with it

having received sizable corporate investments. Yet members are also ambivalent: the lack of food

politics or strong social ties, which dissatisfies some, is for others a relief compared to the militant

or personally demanding character of other AFNs.  



5. Discussion of results

5.1. Prosumption 2.0: customization updated by transparency

These empirical results provide justifications for an update of prosumption definitions, in

ways  applicable  not  only  to  food  but  also  to  other  consumer  goods  (e.g.  electronics,  textile).

Growing concerns on products and the ways they are made generate a string of new criteria which

reflect our times. Our focal definitional update integrates the practice of transparency as a way to

vehicle growingly complex strings of information on commodities. Also, this information is carried

out  through  mediums  both  physical  and  virtual.  In  this  conceptualization,  transparency  and

customization are intertwined: product customization information relevant to contemporary societal

concerns  can  only  be  conveyed  through  practices  of  transparency.  This  enhanced  access  to

information  develops  new  signs  of  attractiveness  and  distinction,  which  take  the  grammar  of

commodities to a new level of complexity. In doing so, these signs leverage market value past the

threshold of mere consumption processes. 

At  RQDO, members  and suppliers  converse  about  food,  using  these  new customization

signs. In the process, they also create new signs, values, and understandings. They co-construct

food  quality  as  polysemic,  “good”  food  being  in  turn  subjectively  pleasing  (e.g.  fresh,  tasty),

healthy,  environmentally-friendly,  territorially  identifiable,  organic,  artisan-made,  etc.  These

multiple  criteria  are  themselves  dividable  into  multiple  definitions  which,  for  some,  open  up

controversy (e.g. is organic necessarily ecological? are territorially-attached foods that distinctive?

is sodium nitrite so unhealthy?).  Suppliers demonstratively provide virtual transparency through

sizable volumes of online information: members juggle with strings of information crossed with

signs which they have to decipher to understand food and revalue their food practices, hoping for

the better. The suppliers’ physical presence, albeit variable, is important to members as it provides

an additional reassurance akin to the desire for transparency, if not ways of developing new rapports

to food professionals who are rarely encountered in otherwise highly intermediated food systems.

Supplier  discourse  and  member  concerns  partially  overlap  (e.g.  both  emphasize  artisanship  as

enablers  for  quality  foods)  and  partially  differ  (e.g.  food  processing  and  territorial  identity  is

prevalent among suppliers, while members seem more concerned with quality and health). A tacit,

non-militant, diffuse alliance against agri-industry may have formed, accelerating sustainable food

transitions. 

5.2. A liquid-solid local food provision apparatus



The  dual  character  of  this  new  customization  and  transparency  medium  is  somewhat

paradoxical, in that suppliers operate simultaneously within two dimensions which are seemingly

opposed, but rather complementary: an informational ubiquity dimension (highly detailed virtual

discourse accessible openly),  and a geographic and organizational proximities dimension (direct

delivery and physical interactions). In the realm of AFNs, this duality, quite novel, might contribute

to setting new standards for local food provisioning. This paradoxical duality can also set a new

standard for prosumption definitions. The proximities dimension, theater stage of member-supplier

interactions,  is  physically  infused  with  third-place  identities  which  provide  situated,  non-

standardized, and diversified shopping experiences, informing us as to which material cultures most

welcome local food transitions. Members interact with suppliers, but also other members and hive-

managers, in a collective coming together of like-minded foodies and food professionals organized

through new arrangements of intermediation. The virtual dimension provides informational ubiquity

which enables (and requires) suppliers to communicate unusual levels of detail.

Hedged on an employee-light, tech-platform development model, this dual apparatus, rather

peculiar from the point of view of food provisioning, can be considered a hybrid model of liquid

and solid  consumption  (Bardhi  and Eckardt  2017).  It  has  a  “liquid”  dimension based on (i)  a

virtualization of the space for the commercialization, selection, and financial purchase of goods, and

(ii) the ephemerality (flexibility) of member engagement with regard to both hives and suppliers. It

has  a  “solid”  dimension  because  of  physical  encounters  and  interactions  between  members,

suppliers, and hive-managers, which, furthermore, materialize in third-places which have enabled

the liquid, digital space to develop its – necessary – physical presence in the urban fabric. 

5.3.  Transparent  customization  in  a  liquid-solid  apparatus:  proposed

conceptual update on prosumption

Our empirically-based proposition is to conceptualize prosumption on the basis of:

(i)  Customization 2.0: provides a new richness in information and signs for which the prosumer

society is currently hungry. We consider that value is now driven by the four constitutive elements

of the S.AN.D. framework: integration (vertical, and at times horizontal), rather than segmentation;

artisanship and human involvement, rather than industry; naturalness and sustainability, rather than

artificialness; and distinction and identity, rather than standardization. These elements drive value,

because  they  collectively  generate  greater  trust,  liability,  and  meaning  in  the  provision  chain.

These elements are particularly relevant to food, but can also be applied to goods in other sectors



(e.g.  vertical  integration  in  textile;  ethical  distinction  in  minerals  sourcing  for  electronics).

However,  we consider that the food sector is the current vanguard for these new customization

criteria.

(ii) Transparency: the rising ethos towards which customization information and signs are directed.

Customization  and transparency are  therefore  closely  intertwined.  This  is  made evident  by  the

S.A.N.D.  framework:  integration  and  artisanship  facilitate  control  on  ingredient  or  component

origins, and on elaboration processes; naturalness and distinction are qualities which these modes of

production can help shed light on. Although we separate customization and transparency here for

the purpose of conceptualization, we do not consider these two as discrete, but as part of the same

concept of transparent customization. 

(iii) Liquid-solid duality: a complementary combination of virtual and material dimensions which is

now necessary for apparatuses of prosumption to provide the informations and signs of transparent

customization. These liquid-solid notions are drawn directly from the work of Bardhi and Eckardt

(2017) – see Appendix D.

Table 2 below summarizes this conceptual proposition, which intertwines new customization

criteria, transparency, and a liquid-solid context in which transparent customization can be realized:

Type of 

prosumption

RQDO prosumption Explanation

Customization 2.0 Multiple food quality criteria: 

distinctive taste, identity, or 

artisan processes; ecological 

production mode; natural 

ingredients; health and nutrition;

ethics of trade; etc. 

Processes of understanding and decision-making on food are 

encouraged by rising access to information and signs, which 

reflect contemporary quality and sustainability concerns. 

Transparency Virtual discourse; physical 

exchanges; integration for better

control over food production 

process. 

The disclosure of information and signs takes place both 

virtually through informational ubiquity, and physically and 

dialectically through geographic and organizational proximities. 

Liquid-solid* Liquid: ephemerality, 

immediacy, dematerialization. 

Information, choice, and payment, are dematerialized, 

immediate, and ubiquitous, as they are staged from the virtual 

platform.  Hives require no fixed attachment from members, nor 

from suppliers, nor even from the Ruche-Mama platform which 

invests minimally in hives. Distributions are ephemeral, taking 

place in third-places with entirely other uses at other times. 



Solid: physically interactive, 

third-place based. 

Physical coming together of suppliers, members, hive-managers.

Third-places hold specific material-cultural attributes and 

identities, which reveal how place facilitates AFNs and food 

prosumption. Albeit ephemeral, they are essential, as the 

physical facilitators, to the digital side of the food provision.  

Table 2. Proposed conceptual update of prosumption based on three intertwined dimensions: customization,

transparency, and liquid-solid duality. 

* From Bardhi and Eckardt (2017). See Appendix D.

6. Conclusion

This case-study has sought to enrich (i)  the budding prosumer literature with a strongly

relevant case-study in the cutting-edge food sector of alternative and local food, (ii) the literature

on Alternative Food Networks and related local food provision trends, and (iii) the literature on

sustainability  transitions,  by  proposing  the  prosumer  as  the  conceptual  agent  for  a  transition

pathway of digital food relocalization. 

Prosumption can benefit from further investigating food and more specifically, AFNs. Food

is  an  indispensable  commodity  and  fulfills  a wide  range  of  physiological,  social  and  cultural

functions.  In fact,  food may be a kingdom of prosumption,  because acts linked to food can be

viewed both as acts of production and as acts of consumption, which come together around the

dining table  (Esposti  2014).  And,  indeed,  in  agrarian  societies  typical  of  the  first  wave in  the

architecture described by Toffler (1980),  domestic  production of food occupied most of human

time.  Societal  criticisms  of  second  wave  consumption-oriented,  industrialized  food  provision

systems, have renewed the primacy of the environment, health, rural development, food access and

animal welfare, and developed new criteria for transparent customization. Prosumption focused on

all these could contribute to making food systems more sustainable and just. Also, parts of the food

and agriculture sector appear to be incorporating new architectures and flows of digital data (e.g.

social  networks,  big data,  precision  agriculture,  blockchains,  dematerialized food retail  such as

drives and e-commerce), which may contribute to intensify food prosumption, especially virtually.

While AFN concepts can help fill gaps in food prosumption literature, the reverse is true too:

prosumption concepts may help to address certain tensions in AFN literature. One tension is the

seeming contradiction between, on one hand, the improvement of producer livelihoods derived by

enhanced product customization and therefore market value, and on the other, the imperative for

wider  access  to  quality  food  for  social  groups  who  are  disadvantaged  economically  or  whose



knowledge on food quality may be insufficient (e.g. in nutrition). A second tension pertains to how

geography  influences  the  development  of  AFNs.  The  conjoined  study  of  the  places  of  food

prosumption (e.g. third-place attributes) and of the geographic characteristics of the spaces into

which they unravel (e.g. urban density, local specificities, socioeconomic contexts) can be deepened

in  order  to  theorize  a  possible  geography  of  food  prosumption.  A third  gap  to  explore  with

prosumption  regards  differences  between  different  food  families  (e.g.  vegetables;  meat;  dairy):

when addressing prosumers, do producers of a given food family show patterns in their themes and

discursive  foci  which  show  convergence  with  producers  of  other  food  families,  or,  instead,

divergence? Fourthly, one might ask whether prosumption practices are more endogenous to the

realm  of  AFNs  (e.g.  solidarity  purchase  mechanisms)  or,  on  the  contrary,  if  they  are  more

endogenous  to  conventional  food  regime  practices  (e.g.  product  distinction  through  market

segmentation strategies)? Finally, AFN promises for better food transparency have in some cases

been accompanied by new forms of intermediation between producers and consumers, albeit with

shortened links  compared to  non-local  systems –  RQDO being a  prime example.  Prosumption

theory  investigations  on  similar  mediation  phenomena,  especially  more  recently  on  virtual

mediations, can help characterize emerging forms of digital and material reconfigurations between

practices of consumption and practices of production. 
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APPENDIX A: Questionnaires for RQDO members (n=18)

QUESTIONNAIRE FOR MEMBERS MET DURING DISTRIBUTIONS (N=18)

QUESTIONS ON DIET

Several times a week; several times a month; rarely or little; never

How many times a week do you eat: 

Meat?

Dairy?

Fruits and vegetables?

How often do you (or your partner) cook? 

QUESTIONS ON FOOD CONSUMPTION AT RQDO

How long have you been coming for? Is this your only hive? 

How many times a month or a year do you come? 

Generally speaking, how much do you spend there (in euros, and in % of your total food budget)?

When shopping at RQDO, how important do you consider the following food categories: 

Fruits and vegetables?

Meat?

Dairy?

Raw ingredients (e.g. apples; eggs; beef)?

Processed or prepared foods (e.g. jam; soup)? 

IMPRESSION ON RQDO

Overall, how satisfied are you with RQDO regarding the following aspects: 

Food quality (and for which food types)?

Food diversity on offer (and for which food types)?

The relationship with producers?

The website and ordering process?

MOTIVATIONS FOR RQDO

Do you find that RQDO is virtuous for sustainability, both environmentally, and socially? 

ADDITIONAL QUESTIONS ASKED TO THREE MEMBERS IN A DIALOGIC FORMAT

What would your ideal vision be of a virtuous and sustainable food and agriculture system? 

Have you heard of agro-ecology? If so, how do you think it could it contribute to this ideal vision? 

Where else do you get your food from, be it local food, or generally speaking (ex: supermarket; 
specialist shops; organic supermarkets; other short food supply chains; etc.)?

The overall relationship with the RQDO network: the Ruche-Mama platform, the hive-manager, pro-
bono helpers during distributions, other members…?

Is it cumbersome to organize your food schedule around the weekly pre-order and distribution mode of 
RQDO? 

Why did you come to RQDO? In particular, do these particular motivations explain how you came: 
transparency; proximity or reduced distance; quality; supporting local or small farmers?

Do you find that RQDO is virtuous for economic sustainability, specifically, helping small farmers, 
encouraging the creation of new jobs, both in agriculture and food production, and as hive-managers in 
the network? 
Do you find that RQDO is transparent? Do you find it offers a just remuneration for farmers, and for the 
hive-managers? 

The questions detailed above were broadly asked in a similar fashion to the three members of the 
separate session. In addition, the following themes were evoked: 

 This is an English translation of the questions initially asked in French. 



APPENDIX B: List of Top 100 most frequent multi-terms for

supplier product descriptions (in French)

   

Entity Frequency Entity Frequency

SOUS VIDE 1941 1803 frais après ouverture 244 244

agriculture biologique 1536 1490 matière grasse 241 238

huile d'olive 1222 1035 boucher professionnel 228 228

pommes de terre 1042 917 sucre de canne bio 228 160

huiles essentielles 927 632 fruits rouges 226 216

chocolat noir 828 559 Teneur totale en sucre 226 226

MIEL DE 809 644 huile de tournesol 224 203

plein air 689 669 poudre d'amande 224 214

sucre de canne 646 614 qualité du produit 223 223

farine de blé 632 618 fromage blanc 223 206

pièce à l'autre 617 617 vinaigre de cidre 222 206

chocolat au lait 557 356 commerce équitable 220 189

LOT DE 509 493 fruits à coque 218 216

Sans conservateur 500 496 extrait naturel 218 208

atelier de découpe 482 482 INFORMATIONS COMPLÉMENTAIRES 217 217

lait cru 475 464 Conseils de dégustation 209 209

jus de citron 425 408 chocolat blanc 202 190

Fabrication artisanale 425 417 huile végétale 202 191

Pour une meilleure conservation 418 418 pomme jus 199 185

lait entier 381 376 Herbe fraîche 198 196

lait de vache 370 359 poudre de lait 198 196

foie gras 369 339 Ingrédients issus 197 189

vin blanc 355 340 meule de pierre 196 187

jour de la livraison 348 348 produit chimique 193 186

sachet sous vide 344 344 Bonne dégustation 192 192

fèves de cacao 331 288 protéines de lait 186 182

pur beurre de cacao 327 299 feu doux 185 179

dégustation de nos produits 325 325 présence possible de fruits à coque 184 178

meilleure conservation et une hygiène parfaite 323 323 fruits secs 184 163

abri de la lumière 322 322 chaîne du froid 183 108

sel et poivre 321 305 fromage de chèvre 176 170

sortir du réfrigérateur 320 320 façon traditionnelle sans colorant 175 175

techniques d'abattages 313 313 conservateur et sans huile 174 174

Notre fonctionnement 313 313 herbe et au foin 173 173

étourdissement dans l'Abattoir Communal 313 313 Origine France 166 166

Abattoir Communal de Luzy 313 313 acides gras 165 150

salle de découpe 313 313 emballage sous vide 165 165

Sud Morvan 313 313 eau bouillante 165 163

beurre de karité 309 258 arômes artificiels 164 164

Poids net 303 298 piment d'Espelette 163 136

huile de palme 303 262 saponification à froid 159 152

lécithine de soja 298 291 Bon appétit 159 159

questions le jour 297 297 beurre salé 159 151

graine de lin 293 278 Conseil d'utilisation 158 158

beurre de cacao 287 273 chocolaterie Pâris 158 122

température ambiante 269 267 Allergènes présents dans les ingrédients 158 158

pain d'épices 263 211 gluten et arachide 156 152

viande de porc 261 255 Canton de Luzy 156 156

Valeurs nutritionnelles 259 257 fromage frais 154 149

sel de Guérande 251 249 qualité de notre viande 154 119

Nb of distinct 
documents

Nb of distinct 
documents

   For presentation purposes, only the first 100 of the list of 500 selected multi-terms are on display here. 



APPENDIX C: A sample of third-places categorizations

NAME OF THE HIVE ADRESS MUNICIPALITY POSTAL CODE NAME OF THIRD-PLACE

Camping Le Soleil de Crécy Route de Serbonne Crécy-la-Chapelle 77580 Camping Le Soleil de Crécy Campsite UNCLASSIFIABLE

Beaugrenelle 12, rue Linois Paris 15 75015 Centre Commercial Beaugrenelle Commercial mall UNCLASSIFIABLE

CHEZ LEMON TRI 57-59 RUE DENIS PAPIN Pantin 93500 Chez Lemon Tri (centre de recyclage) Recycling center UNCLASSIFIABLE

Dans la Cuisine 54 - 56 avenue de France Paris 13 75013 Cafe-restaurant CONVIVIAL

Dunois 77, rue Dunois Paris 13 75013 Cafe-restaurant CONVIVIAL

Espace de Co-working NextDoor 92 avenue Charles de Gaulle Neuilly-sur-Seine 92200 Espace de Co-Working Next Door Co-working space CONVIVIAL

Avenue du Général Leclerc 99 avenue du Général Leclerc Maisons-Alfort 94700 Librairie Metropolis Non-food shop (library)

L'Age d'Or 26 rue du Dr Magnan Paris 13 75013

Carreau du Temple 2 rue Perrée Paris 03 75003 Municipal cultural space CULTURAL

Gaité Lyrique 3 bis rue Papin Paris 03 75003 CULTURAL

Rue des Irlandais 5  rue des Irlandais Paris 05 75005 Cultural center CULTURAL

Cinéma Utopia Stella 1 place Mendès France 95310 Cinéma Utopia Independent cinema CULTURAL

Centre 72 72 rue Victor Hugo Bois-Colombes 92270 Religious cultural space

Ferme des Vallées chemin des vallées au veau Auvers-sur-Oise 95430 Ferme des Vallées Farm SUPPLIER

RUEIL IBIS STELL 16 boulevard Stell Rueil-Malmaison 92500 Hôtel Ibis Hotel MOBILITY HUB

Gare Saint-Lazare Paris 08 75008 Gare Saint-Lazare Train station MOBILITY HUB

PLACE GASNIER-GUY - GARE Gare de Chelles Gournay Chelles 77500 Gare de Chelles-Gournay Train station MOBILITY HUB

Place de l'église 7  rue de l'église Yerres 91330 Ecole Primaire Saint-Exupéry School MUNICIPAL

Place du Marché 12 place du Marché Coulommiers 77120 Place du marché Market square MUNICIPAL

Rue des écoles 21 bis rue des écoles Alfortville 94140 Individual housing PERSONAL

Rue Lucien Boxtaël 59 Rue Lucien Boxtaël 95370 59 rue Lucien Boxtaël Individual housing PERSONAL

Palais Royal Paris 01 75001 Péristyle du Palais Royal PUBLIC

Neuilly-sur-Marne 93330 Bords de Marne Public space (riverbank) PUBLIC

Étampes 91150 Pôle Economie Solidaire d’Etampes SOLIDARITY

CAP ESPERANCES 89 bis rue du 18 juin Ermont 95120 SOLIDARITY

TYPE OF THIRD-
PLACE

THIRD-PLACE 
TYPOLOGY

Dans la cuisine (restaurant « militant »)

Bar-brasserie Le Dunois 

CONVIVIAL / 

CULTURAL

Bar Resto l'Age d'Or Association and cultural 
cafe-restaurant

CONVIVIAL / 
CULTURAL / 

SOLIDARITYCarreau du Temple 

La Gaîté Lyrique Espace culturel 
municipal

Centre Culturel Irlandais 

Saint-Ouen-
l'Aumône

Centre 72 Espace culturel citoyer en 
solidaire, Eglise protestante

CULTURAL / 

SOLIDARITY

13 rue d'Amsterdam - 1er 
étage, niveau quai en face de 
la pharmacie dans la galerie 
marchande

21 bis rue des Ecoles (à côté de 
l’Orchestre national d’Ile-de-France)

Montigny-lès-
Cormeilles

3-5 rue de Beaujolais - 
Péristyle

Public space 
(monument)

Chemin de l'Écluse - Bord de 
Marne

Chemin de l'Écluse - Bord de 
Marne

Chemin du Larris - Avenue du 8 
Mai 1945

10 Chemin du Larris - 
Avenue du 8 Mai 1945

Economic solidarity 
group

Cap Espérance Centre de Formation 
Continue (organisme protestant)

Religious solidarity 
organism

For the purposes of legibility, only 25 third-places are displayed here (presenting, however, examples for each of the

categories). 



APPENDIX  D:  Summary  of  notions  for  liquid-solid

consumption by Bardhi and Eckardt (2017)

Source: Bardhi and Eckardt, 2017. 
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Abstract 

This paper investigates the role of commercial demonstrations in enabling large-scale 

technology diffusion. Different from pre-commercial demonstrations, commercial 

demonstrations are initiated after the technology has entered niche markets and reached a 

commercial stage. Therefore, commercial demonstrations tend to focus more on demand than 

supply. The purpose of the paper is to examine how actively constructed processes of demand 

articulation in commercial demonstrations can enable upscaled technology diffusion. The paper 

is based on a comparative case analysis of commercial demonstrations of electrified heavy 

trucks in three different European cities. The analysis focuses on the dynamic relation between 

the demonstrated technology and the respective selection environments. The results show how 

stakeholders actively balance protection and exposure. A detailed analysis further shows how 

stakeholders’ efforts to shape selection criteria can render selection environments more 

favourable and thus enable upscaled technology diffusion.  
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1. Introduction 

Introducing the concept of strategic niche management (SNM), sustainability transition 

scholars have pointed to the vital role of demonstrations for early diffusion of innovative 

technologies (Caniëls & Romijn, 2008; Kemp, Schot, & Hoogma, 1998; Schot & Geels, 2007). 

This has resulted in elaborate recommendations on how demonstrations can support the 

formation of innovation systems for emerging technologies (Frishammar, Söderholm, 

Bäckström, Hellsmark, & Ylinenpää, 2015). Demonstrations refer to actively constructed 

processes of demand articulation, where stakeholders interact to learn about, adapt and shape 

product requirements, user needs and demands (Boon et al., 2008). Functioning as proto-

markets that encourage alignment through interaction and learning (Lundvall, 1988), 

demonstrations allows stakeholders to understand what it takes for technological innovations 

to be adopted (Kanger, Geels, Sovacool, & Schot, 2019). Through their participation in 

demonstrations, different stakeholders scrutinise how to embed innovative technologies into 

wider ethical, legal, societal and business contexts (Boon et al., 2008; Schot et al., 2016; te 

Kulve and Konrad, 2017).  

Studies of emerging innovation systems suggest that demonstrations are critical for the entry of 

new technologies in market niches (Jacobsson & Bergek, 2004). Such entry is a vital starting 

point for market formation processes, which are essential for widespread technology diffusion 

(Bergek, Jacobsson, Carlsson, Lindmark, & Rickne, 2008). Consequently, analysts who study 

the diffusion of innovative technologies often plead for demonstrations as a critical policy 

instrument to reach a market (Gilbert, Alexander, Thornley, & Brammer, 2014; Nykvist, 2013). 

However, technological innovation systems entail demonstrations also after the commercial 

viability has been proven in market niches. This paper will discuss why stakeholders engage in 

such commercial demonstrations. Examining how actively constructed processes of demand 

articulation can enable an upscaled technology diffusion, the paper distinguishes commercial 

demonstrations from pre-commercial demonstrations. Whereas the former assist early entry to 

protected market segments – niches – the latter are devised to stimulate mass market adoption. 

The analysis presented suggests that the possibility to build on experiences from niche markets 

while addressing new challenges of reaching out to larger market segments, imply that 

commercial demonstrations are fundamentally different from pre-commercial demonstrations.  

We present a comparative analysis of demonstration projects featuring electrified urban 

distribution trucks. In the heavy vehicle industry (trucks and buses), there are traditionally 

significant synergies between buses and trucks, where buses represent a much smaller business 

than trucks. In the development of electrified heavy vehicles, city buses have functioned as a 

market niche that has facilitated an initial market entry. Vehicle manufacturers can thus benefit 

from the lessons learned from commercial operation of electric buses in their development of 

electrified trucks. Still, the diffusion in the truck segment is more intricate, with more 

fragmented user environments and more limited possibilities to obtain direct policy support. 

The case analysis of electric truck demonstration projects shows how commercial 

demonstrations gather stakeholders to articulate demands on technical and institutional 

changes.  
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The paper is structured as follows. Section 2 explains the theoretical underpinnings. Section 3 

discusses the case selection and the analytical approach. This is followed by a detailed case-by-

case analysis in Section 4 and a cross-case analysis in Section 5. Section 6 concludes the paper 

by underlining the role of commercial demonstrations in the diffusion of electrified heavy truck 

technology.  

2. Theoretical framework 

2.1. Niche protection and selection environments  

Strategic Niche Management (SNM) focuses on the creation of protected spaces, where 

innovative technologies can be developed and used (Kemp et al, 1998). Protected spaces are 

needed for innovative technologies to proceed from prototypes to technologies in use. As a 

policy tool, SNM is especially applicable to support prospective radical innovations for which 

markets or user demands do not yet exist (Schot & Geels, 2008). Protected spaces open up 

possibilities to implement innovative technologies in socio-technical systems, so that 

technological development can co-evolve with the development of user practices and regulatory 

structures (Schot & Geels, 2008; Smith & Raven, 2012). By promoting interaction between 

stakeholders, protected spaces facilitate learning processes and socio-technical alignment 

(Kemp et al., 1998; Schot & Geels, 2008; Schot, Hoogma, & Elzen, 1994). 

SNM scholars advocate a controlled development and introduction of new technologies by, 

first, imposing protection, and then, gradually removing it (Schot et al., 1994). Protection is 

realized by shielding the innovative technology from prevailing selection environments. 

Building on evolutionary economics (Nelson Richard & Winter Sidney, 1982), selection 

environments refer to multi-dimensional socio-technical structures that determine technological 

progress by imposing selection criteria. Smith and Raven (2012) list six dimensions, which are 

associated with various selection criteria and relate to both supply and demand: (1) dominant 

technologies, infrastructures and standards; (2) established industry structures such as network 

relations, shared routines, and resource allocation procedures associated with the dominant 

technology; (3) guiding principles in the established knowledge base, which encourage 

incremental rather than radical innovation; (4) dominant market practices including price 

mechanisms and user preferences; (5) public policies and political power such as regulations 

biased in favour of existing technologies; (6) cultural significance attached to the existing socio-

technical regime in the form of symbolic representations of cultural values. Based on historical 

studies of the diffusion of cars, Kanger et al. (2019) describe technology diffusion as a process 

of societal embedding. They argue that to understand technology diffusion, it is particularly 

important to understand the demand side of technology choice, in which existing business and 

user environments have a significant influence, as well as regulations and institutional 

structures that govern these environments.  

Protection implies that the selection criteria in a niche will be partially different from those in 

existing regimes (Geels & Raven, 2006). Since the different dimensions of a selection 

environment are inter-related, they must be considered and addressed simultaneously (Kemp et 
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al., 1998). Importantly, protection from the selection environment should not be complete, but 

needs to shield from certain selection pressures while exposing the technology to others in a 

controlled way (Schot et al., 1994). Therefore, it is crucial to balance protection and exposure. 

Protection is necessary to avoid premature deselection. However, exposure is also necessary to 

facilitate learning from negative feedback (Frishammar et al., 2015; Sushandoyo & Magnusson, 

2014).  

2.2. Niches and empowerment  

Smith and Raven (2012) revisit three properties of niches: shielding, nurturing and 

empowerment. Shielding refers initial easing of selection criteria, nurturing stand for processes 

that enable further development, and empowerment entails increasing competitiveness to 

ensure future large-scale technology diffusion. They argue empowerment is achieved with two 

strategies, fit-and-conform and stretch-and-transform. In the case of fit-and-conform, the 

innovative technology becomes competitive within a relatively unchanged selection 

environment and competes under conventional criteria. By contrast, stretch-and-transform 

implies that established selection environments change in favour of the innovative technology. 

In this case, institutional reforms are initiated, and niche norms and routines become a part of 

the transformed selection environment (Kern, Verhees, Raven, & Smith, 2015; Smith & Raven, 

2012). Additional research highlighted the possibility of hybrid empowerments where some 

dimensions of selection environment remain unchanged, while others are transformed (Raven, 

Kern, Verhees, & Smith, 2016). 

The empowerment strategies address an important argument in sustainability transition studies: 

changes in selection environments are necessary for transitions. If innovative technologies 

compete within unchanged selection environments, incremental improvements remain the 

norm. However, if technology development is combined with institutional, organisational and 

market changes, transformations will be possible (Kanger et al., 2019). Thus, controlled 

exposure to the selection environment can enable fundamental socio-technical system changes 

(Schot & Geels, 2008). These arguments resonate with a quasi-evolutionary view, which 

emphasizes the interrelation between the processes of variation and selection: if selection 

pressures are incorporated in the process of variation (which can be achieved via controlled 

exposure), variation can shape the selection environment (Kemp et al., 1998; Schot et al., 1994). 

2.3. Demand articulation   

The vital role of market, institutional and organisational aspects of niche developments is in 

line with a recent call for strengthening of the demand-side perspective in sustainability 

transition studies (Weber & Rohracher, 2012). Indeed, the traditional focus on supply-side 

dynamics has resulted in a tendency to assign a passive role to demand, leaving demand 

conditions poorly understood (Boon & Edler, 2018; Oltra & Saint Jean, 2009). By embedding 

innovative technologies in existing socio-technical systems, it is possible to align the new 

technology with the surrounding society and thus build societal acceptance. Learning about 

demand-side issues is therefore an important part of niche management practices (Boon & 

Edler, 2018; Kanger et al., 2019). 
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Boon et al (2008) define demand articulation as an iterative and creative process in which users 

and other stakeholders identify their preferences regarding an emerging innovation. In demand 

articulation processes, the involved stakeholders make their expectations and requirements 

explicit and engage in interaction. Demand in this context includes a broad range of aspects 

with regard to technology including visions, expectations, product requirements, perceptions of 

problems and obstacles, ethical, legal or societal concerns (Boon et al., 2008). Since demands 

are not initially given, they cannot be simply discovered, but need to be gradually developed 

and actively constructed during technology development and diffusion (Kanger et al., 2019; 

Schot, Kanger, & Verbong, 2016; te Kulve & Konrad, 2017). Therefore, demand articulation 

can be compared to consciousness raising with regard to technology related visions, preferences 

and requirements (Boon, Moors, Kuhlmann, & Smits, 2011). 

Demand articulation facilitates societal embedding in which new technologies are aligned with 

user contexts, cultural meanings, policies and infrastructures (Kanger et al., 2019). Considering 

demand articulation as a broad process of societal embedding not restricted to user requirements 

also highlights that many different actors contribute to demand articulation: apart from users, 

other societal actors such as producers, suppliers, citizens, and local and national governments 

are important contributors to demand articulation (Kanger et al., 2019; te Kulve & Konrad, 

2017). Furthermore, although governments are involved, they do not necessarily play a steering 

role, but rather engage, together with other actors, in a process of collective enactment where 

agency emerges from collaboration (Schot & Geels, 2008). 

Demand articulation is in essence a learning process which progresses through a series of 

situational problem-specific learning loops (Boon & Edler, 2018; Boon et al., 2011; te Kulve 

& Konrad, 2017). Research distinguishes between two types of learning: first-order and second-

order learning ((Argyris & Schön, 1978)). First-order learning refers to the accumulation of 

facts and data which result in synthesis and expression of demand statements. Second-order, or 

double-loop learning is a deeper process which concerns strategies, objectives and norms. In 

second-order learning, organizations question and eventually change their cognitive frames or 

underlying assumptions on the basis of which they evaluate problems and take decisions. 

Second-order learning is essential for radical regime shifts (Hellsmark, Frishammar, 

Söderholm, & Ylinenpää, 2016; Raven, 2005). It progresses slower than first-order learning, 

but the two types of learning are interconnected: a changed set of underlying assumptions will 

result in different demands (Boon et al., 2008, 2011). Further, when a variety of actors engage 

in second-order learning in interaction with each other, they can find synergies and align their 

requirements engaging in a joint construction of requirements (Boon et al., 2008). Research 

further indicates that second-order learning can only come from actual technology use, which 

highlights the importance of demonstrations where a variety of actors can get such experience 

(Schot et al., 2016) and contribute to a mutual adaptation of a new technology and its broader 

contexts including users, business and regulations (te Kulve & Konrad, 2017). 

2.4. Market niches and commercial demonstrations  

Local demonstrations in niches generate knowledge which can be aggregated into generic 

norms, standards, and routines (Geels & Deuten, 2006; Kivimaa et al., 2019; Raven, Verbong, 
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Schilpzand, & Witkamp, 2011). Such aggregation is essential for the formation of markets. Best 

practices and routines result in efficiency gains, and norms and standards make it possible to 

define products, services and interfaces, so that different suppliers can compete for orders 

(Borghei & Magnusson, 2018). Markets for innovative technologies can be divided into 

different segments characterised by different domains of application and different selection 

criteria (Dewald & Truffer, 2011). SNM scholars describe technological niches and market 

niches as two sequential steps in the diffusion of innovative technologies (Schot & Geels, 2008). 

Whereas technological niches refer to pre-commercial demonstrations, market niches are 

segments of markets in which the merits of the new technology are considered valuable while 

early disadvantages vis-à-vis existing technologies are acceptable for the involved stakeholders. 

Market niches thus refer to narrow application areas characterised by favourable selection 

criteria. With these criteria, market niches form protective spaces that facilitate early market 

entry. Although protection can appear without intervention in some market niches, protection 

often is deliberately created through strategic intervention and multi-actor governance (Kemp 

et al., 1998; Smith & Raven, 2012).  

The step from a technological niche to a market niche implies that the technology enters a 

commercial stage, with a more significant exposure to the selection environment. Thus, 

attention will turn towards business (Sushandoyo & Magnusson, 2014). Serial production of 

commercial units rather than prototypes will result in learning that facilitate cost reductions. 

Moreover, feedback from operational experiences enables further development of products and 

systems to gradually enhance the performance and robustness. Such continuous improvement 

mean that the technology eventually can become competitive on mass markets. Andersson and 

Jacobsson (2000) describe this process as a successive capturing of ever larger segments. 

However, even if the technology has been adopted in initial market niches, technology suppliers 

cannot trust that their offerings are valid in other segments, which are associated with different 

selection environments with limited or no protection. Therefore, technology suppliers must 

continually engage in market-shaping activities to demonstrate the value of their offerings 

(Ottosson, Magnusson, & Andersson, 2019). To make such demonstrations conceptually 

distinct from the demonstrations undertaken during a pre-commercial stage, we refer to them 

as commercial demonstrations (Figure 1).  
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Fig 1. Steps towards broad market diffusion  

 

The balancing between protection and exposure is a critical issue for commercial 

demonstrations as a precondition for a subsequent adoption on mass markets is that the 

technology copes with full exposure to the selection environment. A main concern in 

commercial demonstrations is to assess the need for institutional changes to facilitate adoption, 

and the capacity of the involved stakeholders to realise such changes. In our empirical study, 

we use the exemplary case of heavy electrified urban trucks to understand the unique role of 

commercial demonstrations in sustainability transitions.  

3. Method 

3.1. Case selection 

With a comparative case study research design, we studied three commercial demonstration 

projects with electrified heavy distribution trucks in urban applications. We defined these trucks 

based on three criteria. First, gross weights of >16 tons are needed. Second, electrified urban 

distribution trucks can travel electrically propelled within cities and batteries function as energy 

source for this driving. Third, the batteries are recharged from the electric grid creating a 

dependence on charging infrastructure. Our study includes both plugin-hybrids and battery 

electric vehicles.  
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When compared to the car industry, the heavy vehicle industry has some unique characteristics. 

Established truck manufactures generate revenue by selling their vehicles but also by selling 

powertrains to smaller specialized firms. For example, an engine used in trucks can be 

transferred to various specialized vehicles, construction equipment or large vessels. Another 

significant difference is the degree of variation on the production line, as axel configurations, 

cab formats or users' requirements can differ substantially. Therefore, truck manufacturers need 

to carefully coordinate product deliveries with each individual customer. Moreover, 

manufacturers need to prepare their vehicles in such a way that superstructure builders can 

easily use the chassis or tractor as a foundation for their special equipment (e.g. road sweeping 

tools, waste compactors, cranes). Thus, interfaces need to be standardized with various external 

partners. The customers place substantial pressure on the vehicle manufacturers. The hauliers 

that use the vehicles have slim profit margins and a relentless focus on running cost, vehicle 

lifetime and reliability. Every minute of downtime results in extra costs for them.    

The operation of heavy vehicles is also linked to environmental concerns as 6% of carbon 

emissions within the European Union stem from road transportation with heavy trucks 

(European Academies Science Advisory Council, 2019). The urgency for intervention becomes 

clearer amidst recent projections of a three-fold increase in road-transport demand in the 

European Union reference scenario until 2050 (European Academies Science Advisory 

Council, 2019). Electrified trucks are associated with various benefits. When implemented in 

urban goods distribution systems, noise and local air pollution can be reduced. Hence 

electrification can improve the life quality in cities also improve the working environment for 

the drivers. Furthermore, electrified trucks can enable off-peak deliveries, increase the energy-

efficiency of urban goods distribution, and help reducing carbon emissions.  

The selection of cases was based on a two-step process. First, we gathered information on public 

demonstration projects of heavy electrified trucks from Europe’s six largest manufacturers in 

urban applications across the European Union, which started between December 2015 and 

summer 2019 (seven in total). In a second step we assessed our options to gain access to key 

participants in these demonstrations and made selections accordingly. The selected 

demonstration projects are contrasting cases in that they are situated in different cities and 

involved different socio-technical configurations. Each project has a unique selection 

environment as the applications differ substantially. The cases include applications in retail 

deliveries, restaurant supplies, and waste collection in the cities of Gothenburg, Stockholm, and 

Hamburg. Both nighttime and daytime operations are part of the data. This made it possible to 

analyse demand articulation from multiple angles. The selected cases are linked to two Swedish 

truck manufacturers, Scania and Volvo Trucks. In 2016 these manufacturers controlled over a 

quarter of the European truck market (European Environmental Agency, 2018). Both 

manufacturers have previously developed and launched electric buses on the European market. 
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Thus, there is a significant potential for carry-over of components, sub-systems, and 

technological knowledge1.  

3.2. Data Collection  

The data collection predominantly relied on interviews with key stakeholders. In a first round 

of interviews, we consulted people with experience and overview to help in the identification 

of on-going demonstration projects and initiatives. In these background interviews (5 in total), 

representatives from five companies working on heavy vehicle electrification (see Figure 2) 

answered semi-structured questions. The acquired information was complemented by 

observations at the Swedish Electromobility Centre’s2 meetings in 2019 and open data on the 

websites of established truck manufacturers.  

 

Fig. 2. Overview interviewed stakeholders  

The second stage of the data collection focused on semi-structured interviews with various 

participants in the demonstration projects. In total, 29 interviews with a duration of 40-70 

minutes were conducted (see Appendix 1). We recruited respondents during direct exchanges 

 

 

1 An engineer at one of the participating vehicle manufacturers assessed the carry-over of components and sub-

systems to be around 80%. The figure was corroborated with a professor at a technical university, who stated that 

the electric machinery and battery package should be essentially the same. 

2 The Swedish Electromobility Centre is a national competence centre that gathers representatives from industry 

and academia in research on electromobility.  



 

 

10 

 

at conferences on electromobility and e-mail request. Interviews were held on Microsoft Teams 

or in person, depending on participants’ location and preferences. 

3.3. Analytic methods 

After each interview, short summaries based on annotations made during the interviews were 

written. These informed the adaptation of interview questions for consecutive interviews. This 

approach was selected based on the insights of Bennett and Checkel (2015) that an abductive 

method allows to remain open to an evolving and increasing amount of insights into the studied 

processes. Next to these short summaries, we had 23 interviews transcribed, and for remaining 

six interviews, we distributed written notes among our research group. For these six interviews 

full transcription was impossible as participants did not agree to an audio recording or because 

recording was not feasible in the interview setting. 

The NVivo12 software package was used to code interview transcripts and conversation notes. 

A review of key conceptualisations of demand articulation in transition studies literature 

informed the overarching coding nodes. Two members of the project team used the pre-decided 

nodes to structure the interview accounts. This analytical approach is not purely deductive as it 

maintains openness to continuous adjustments. Sub-codings under the nodes were formulated 

ad-hoc and later streamlined conjointly. To better understand the connections between 

stakeholders in each commercial demonstration we mapped our insights in a matrix structure 

(see Appendices 2-5). This was done to ensure a shared understanding of participants and their 

roles in each project.  

Our approach does on aim at establishing direct causality between effective demand articulation 

and technological diffusion. It is more accurate to describe the study as offering the most likely 

explanations for certain observable representations of diffusion. Our research is related to a 

process tracing tradition, which was inspired by Mahoney and Goertz’s (2006) observation that 

quasi statistical generalizations are unnatural for researchers using detailed case studies. Thus, 

the case studies function as grounding material for tracing factors that appeared influential in 

individual demand articulation process. The assumption is that these local experiences have 

partially transcended the local level and are part of a broader technology diffusion process. 

4. Empirical findings  

4.1. Commercial demonstration in Gothenburg  

4.1.1. Case Introduction 

The urban truck demonstration in Gothenburg is part of an initiative called DenCity, which 

seeks to develop sustainable solutions for passenger and freight mobility in densely populated 

urban areas. The truck demonstration project had three phases. Phase one started in 2015 and 

contained a one-year long pre-study. Phase two was devoted to building individually adapted 

Volvo FL electric trucks and ended in mid-2018, after a nine-month extension. The consecutive 

third phase focused on the implementation of the trucks in real traffic operation. In 2018, Volvo 
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Trucks publicly declared the commercial demonstration part of their preparations for a market 

launch by 2020. Initially, the project partners began demonstrating a fully electric truck for 

delivery of groceries to inner-city supermarkets. The vehicle travelled on a designated 100-

kilometre-long route, from a central warehouse to five different stores. During the project, the 

scope increased as the initial truck operation was extended to include different transport buyers 

and a waste collection vehicle was added. 

Our interview data suggests that each project participant had strong individual motivations for 

their participation. COOP expressed motivations to reduce transport emissions and thus desired 

to test the new technology to support market diffusion. A COOP representative explained how 

the supermarket’s ownership structure lowered the cost pressure and provided more levy to 

participate in a project with unclear financial implications. TGM has a history of 

experimentation with electrified vehicles, which takes root in the owner’s convictions. Within 

DB Schenker, internal expectations are that the firm’s survival will depend on the pace of 

companywide emission reduction. Renova has a long-term strategy to lead sustainable 

development in waste management and their first experiments with low-emission trucks go 

back to the 1990s. Volvo Trucks, in a similar vein, seeks to establish a favourable market 

position in times of major technological transitions.  

The network was established with active support from Lindholmen science park3 and the 

cooperation between Volvo and TGM was no coincidence as they have been testing electrified 

vehicles together for almost 30 years. Most respondents single out Volvo Trucks as most central 

stakeholder in the network. Nevertheless, for them opening up the technology development to 

users in a commercial demonstration project entails a partial loss of control. In return, the 

manufacturer has gained an opportunity to disseminate experiences with their electrified 

vehicles. Thereby a large transport buyer (COOP) and some key players in the transport 

industry —globally (DB Schenker) and locally (TGM, Renova)— can evaluate the technology. 

Ultimately, such evaluations can inform strategic decision-making on scaled-up operation and 

diffusion of electrified vehicles.  

4.1.2. Protection vs. exposure  

In the Gothenburg case, the active balancing of protection and exposure was distributed among 

the stakeholders. The high availability of green electricity in Gothenburg and the historical 

connections between the truck manufacturer Volvo Trucks, local businesses and the municipal 

government resulted in a pre-existing layer of protection. Our interviews suggest that project 

participants actively avoided premature selection, while simultaneously opening up room for 

learning from their project involvement.  

Public actors actively maintained protection. Lindholmen Science Park facilitated workshops 

and helped kick-starting the project. Additional public resources came from the Swedish 

 

 

3 Lindholmen science park is a collaborative arena, jointly owned by the City of Gothenburg, the local technical 

university, and the business community. 
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innovation agency Vinnova. Moreover, the municipal utility company Göteborg Energi 

supported the project by providing a public charger accessible to the partners. However, the 

public nature of the charger had some implications running contrary to protection. The exposure 

to competition with other user groups, necessitated dialogue on the coordination of accessibility 

with different actors. 

Next to these public efforts, the private stakeholders safeguarded a certain level of protection. 

DB Schenker committed human resources, often without monetary returns, to enable the 

necessary knowledge development, and to establish feasible routes and time schedules. 

Moreover, building on the expertise of Renova and TGM made the careful selection of routes 

possible. In this way routes would match the technological capacity of the demonstrated 

vehicle. The transport buyer COOP remained highly flexible and re-adjusted schedules at local 

stores. TGM held a back-up vehicle to secure deliveries and circumvent technical shortcomings. 

Furthermore, TGM extended the vehicle operation to a less demanding customer segment to 

ensure substantial validation of economic benefits. Volvo Trucks took on the prime 

responsibility for all technological questions and maintained full ownership of the vehicle.  

Overall, the level of protection was moderate as distinctive and clear exposure to the selection 

environment prevailed. Financial and operational performance pressures underlined the 

commercial nature of the demonstration. TGM and Renova were in charge of operating the 

vehicles and critically assessing the economic viability. TGM decided to install the necessary 

charging equipment on their own premises. The purchase of the equipment made TGM 

especially aware of the financial implications of electrification and the risk of higher transport 

costs. Renova is partially in a more comfortable position, as their operations are based on public 

tenures. However, having to fulfil predefined drive missions, made Renova concerned about 

avoiding alterations to existing routes and schedules. 

The considerable exposure to the selection environment is visible in the open dialogue that 

Volvo Trucks had with TGM. This open dialogue urged Volvo Trucks to respond to concerns 

over the economic viability of the technology. Consequentially, the responsible engineers 

reduced the battery capacity despite concerns about the actual driving range.  

In general, the selection of a fully battery electric vehicle over an initially planned plug-in 

hybrid vehicle decreased the flexibility in fulfilling drive missions. Especially in the application 

as a waste collection vehicle, considerable amount of power is required to operate auxiliary 

equipment necessary for handling waste. This made it challenging to fulfil the requirement by 

Renova to maintain their existing operation routes. The other project partners embraced 

exposure to the selection environment with their decision to transport perishable goods and the 

weight of grocery items. A later extension of the project to include transportation of lighter 

goods allowed to relax this exposure and enabled TGM to simulate alternate and potentially 

more viable user environment.  

4.1.3. Demand articulation  

Most of the articulated demands in the Gothenburg case challenged the existing selection 

environment. However, there are some exceptions. For instance, Renova maintained that the 
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truck needed to serve existing routes. Moreover, they avoided fast charging during operation 

due to concerns over the economic viability, the immaturity of charging technology and a lack 

of grid capacity. Renova justified their approach with the need to enhance acceptance among 

their drivers. The goal for Renova was to understand how the novel technology fulfils the 

performance criteria of the existing selection environment. In a similar vein Volvo Trucks 

initially designed their vehicle based on knowledge about existing transport systems. Therefore, 

the initial plan foresaw a large amount of battery packs to maximize driving range. In 

preparation for the implementation stage, the design was adapted as the range requirement was 

reconsidered. Our respondent at Volvo Trucks claimed that the re-configuration was a direct 

response to the hauliers’ concern over demonstrating a too costly vehicle. In this manner the 

selection criteria were altered, as the user feedback corrected the assumption that users would 

only be interested in vehicles with a substantial driving range.   

Five additional examples from the Gothenburg case illustrate how the commercial 

demonstration led to the articulation of new demands that were unwarranted by the pre-existing 

selection environment. First, learnings on the beneficial nature of a more silent drivetrain 

altered the existing selection environment. In total, noise emissions were cut by around 80 

percent compared to a conventional vehicle and this highlighted opportunities for 

improvements of the drivers’ work environment. Second, Volvo Trucks discovered the 

challenges for their vehicle sales division, as professional customers cannot rely on their 

extensive knowledge on diesel vehicles and thus required more assistance during vehicle 

configuration to ensure the correct balancing of vehicle range, payload and investment cost. 

Third, the project facilitated a learning experience on the usage of public charging 

infrastructure. Lessons about accessibility of fast charging infrastructure in the public domain 

made it possible for the stakeholders to express a need for regulatory intervention to alter 

selection environments in favour of electrified trucks. Moreover, DB Schenker started to reflect 

about the potential implication for daily routines when the drivers’ lunch break needs to be 

aligned with charging schedules. Fourth, DB Schenker became more aware of the high 

investment costs for electric vehicles and the conflicting implications for their hauliers. 

Ultimately these experiences enabled DB Schenker to articulate demands for government 

incentives to make fully electric vehicles more attractive. Fifth, Renova experienced a recent 

change in criteria of their customers. Inspired by a positive image associated with zero-emission 

vehicles, the customers became interested in the technology. 

Seen holistically the cooperation across various stakeholders made demand articulation 

possible that no actor would be able to attain individually as lessons from the project permitted 

formulation of demands directed both internally in the project and directed to external policy 

makers. Ultimately such demand articulation processes can encourage a more favourable 

selection environment. An illustrative example is how project members have been able to 

highlight the importance of regulating public charging infrastructure to increase accessibility 

for fully electric urban delivery trucks. Another example is how DB Schenker can make 

considerable use of the successful demonstration to legitimise electric vehicle technology, 

while urging policy makers for institutional changes by voicing support for polluter pay 

schemes.  
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4.2. Commercial demonstration in Hamburg 

4.2.1. Case Introduction 

In Hamburg, a Volvo FE electric for a waste management task was demonstrated. The project 

was publicly announced in May 2018. The actual testing was due to start mid-2019, but at the 

time of our interviews was postponed to a later stage in 2019. Stadtreinigung Hamburg (SRH) 

planned to operate the vehicle as part of the daily duty with 10 hours shifts making use of the 

full 200 km range of the vehicle. A first evaluation of the project was expected by mid-2020. 

SRH indicated that positive results could allow for a procurement of several fully electric Volvo 

trucks in 2021. Besides SRH the project group also contains Volvo Trucks and FAUN, which 

supplied the rotopress for waste compression.  

Both SRH and FAUN assigned the key role in the technical development to Volvo Trucks. The 

truck manufacturer took responsibility for technical challenges during the implementation and 

operation and remained in full ownership of the vehicle. The project was a direct preparation 

for Volvo’s market launch. After initial technical difficulties, Volvo retired the vehicle 

temporally to ensure that the tested vehicle was on the same technical standard as the vehicles 

offered for reservation and delivery in late 2020.  

FAUN is driven internally to investigate the range of electrified vehicles as key individuals in 

the firm are convinced that by 2030 all vehicles leaving their premises will be fully electrified. 

Furthermore, having invested into fuel cell technology they seek a better understanding of the 

limitations of battery eclectic vehicles. Overall FAUN takes a pragmatic stance towards the 

current technology transitions, the high level of modularisation and standardisation seem to 

imply a very limited effect on their role as a superstructure supplier. 

SRH is highly committed to drive the developments forward by offering their business as a 

testbed for electrified vehicles. They do not see an active role in product development for 

themselves but is interested in providing environments that make it possible to show 

technological readiness and validate reliability.  

4.2.2. Protection vs. exposure  

In Hamburg the local context plays a key role in understanding the degree of exposure to the 

selection environment. In February 2018 the federal administrative court 

(Bundesverwaltungsgericht) ruled that legislators in Hamburg need to reduce local nitrogen 

oxide emissions substantially. Consequentially, SRH, which is fully owned by the municipality, 

is particularly willing to accommodate the special requirements of a fully electrified truck. The 

demonstration appears centred on technological learning and is protected considerably from 

premature selection pressures. For instance, our respondent argued that SRH could benefit from 
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their unique customer base. Customers are described as “forced customers”4, implying that 

additional investment costs can be distributed across the local citizens who have limited power 

to object slightly increased charges for essential municipal services. Under these circumstances, 

Volvo Trucks had much leeway to demonstrate their technology in a demanding technical 

application, without direct pressure to validate business models. Volvo Trucks also manged to 

actively mitigate extensive exposure by remaining in charge of technical questions and by 

taking a stringent lead in the project.  

In addition, the degree of exposure was reduced by inviting FAUN, a long-established partner, 

to participate in the commercial demonstration. Thereby some components became reusable as 

FAUN already supplied a similar project in Lyon overseen by Volvo Group’s subsidiary 

Renault Trucks. Our interview with FAUN indicates that electrification as such does not bring 

any major challenges to an experienced superstructure builder.  

Our respondent at SRH argued that the geographical location benefits Hamburg, as the excess 

in wind energy at nighttime encourages slow charging overnight. In this way the technology is 

protected in two main ways. On the one hand, slower charging with low power limits the strain 

on the battery packs. On the other hand, this configuration limits the operation of the vehicle to 

the daytime. In combination with the plannable route of a waste management vehicle and the 

considerable large size of the fitted battery capacity – following an oversizing strategy – the 

project partners reduced exposure. The business implications of operational and investment 

costs weigh in less heavily in this way.  

There are two main sources of remaining exposure. Firstly, the technical challenges of waste 

collection provide a fruitful technology demonstration environment. The straining operation in 

driving mission dominated by a stop-load-and-go driving pattern is evident. Moreover, while 

the truck uses around 260 kW power output for propelling the vehicle, around 370 kW peak 

power are used to compact the waste. Repeatably using this high amount of peak power strains 

the batteries. Secondly, plans to operate the vehicle for regular 10-hour shifts indicates that the 

project partners seek to expose the vehicle to a typical operation profile. 

4.2.3. Demand articulation  

Overall, the Hamburg case is situated halfway between articulation of unique new demands and 

a slight readjustment of established demands. The experience from the project encouraged SRH 

to call for clear incentives towards electrification and press policy makers to consider an 

increase public means for the procurements of fully electric vehicles. The way that SRH 

questioned pre-existing assumptions suggests that the project facilitated articulation of new 

demands. However, it is difficult to determine if the positive attitude towards electrification at 

SRH is directly linked to the demonstration project or is a result of general legal and political 

 

 

4 Literal translation from the German term “Zwangskunden” used by our respondent, implying that the local 

population in Hamburg is strongly dependent on the services of SRH and a natural monopoly exists for the 

municipal waste collection company.    
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considerations in Hamburg. Moreover, FAUN saw an opportunity in the project to contribute 

to the redesign of vehicle platforms for urban trucks, as these are currently often based on less 

suitable long-haul chassis. 

Still, the strong focus on the validation of the truck’s functionality and reliability suggests only 

mild adjustments of the existing demand. The project partners appear to be focused on 

understanding to what extent a fully electric truck can match existing performance criteria when 

running in regular shifts in waste collection. Consequentially, SRH clarified that their 

willingness to invest in a larger contingent of trucks depends on the ability to master the existing 

drive missions at SRH. In this way existing selection criteria are used to evaluate the emerging 

technology. This is also suggested by demands articulated by SRH for a standardised and rather 

uniform vehicle fleet in combination with strict expectations on driving ranges. Potential future 

procurement of fully electric vehicles for SRH are linked to the fit of the technology to their 

technical needs.         

4.3 Commercial demonstration in Stockholm 

4.3.1. Case introduction 

The demonstration project in Stockholm aimed to test off-peak, nighttime delivery of goods to 

six centrally located McDonalds restaurants. Scania used a plug-in version of their P320 model, 

which resembled the non-plug-in hybrids marketed on the manufacturer’s webpage. The main 

focus was to investigate the noise levels when implementing an electrified solution for goods 

transportation whereas general regulations prohibited trucks entering the city centre due to high 

noise. The project was a part of the large European Eccentric initiative involving over 30 

partners in 5 cities. Project preparations started in 2016, and the operation started in January 

2019 with a plan to continue for two years. Preliminary results in autumn 2019 indicated that 

the project was successful since no noise complaints were received from citizens and since 

delivery times were reduced by approximately one third.   

The project involved five partner organisations of which two (Stockholm City and KTH) were 

involved already in the project application, and the remaining three (Scania, HAVI and 

McDonalds) joined via public procurement after the European Union granted the project. 

Stockholm City was the main driving organization throughout the project. For the City, the 

project contributed to the goal of shifting to a more sustainable transport system, understanding 

policy implications, and decreasing local emissions and congestion. 

KTH was responsible for developing noise measurement sensors, installing them on the trucks, 

and for collecting and analysing measurement results. The project fitted with KTH’s ongoing 

research on noise monitoring devices. It was also KTH who formulated procurement 

requirements for the remaining partners.  

Scania, HAVI and McDonalds had a history of previous collaboration which eased their joint 

participation. Scania considered nighttime delivery an interesting application for electrified 

trucks. The project offered an opportunity to evaluate the plug-in hybrid and geo-fencing 

technologies as well as to test the delivery process in terms of noise levels and time efficiency. 
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Scania was responsible for vehicle development, coordinating communication and problem-

solving with regards to truck development and use. Scania’s daughter company LOTS analysed 

transport efficiency and accuracy, i.e. how quickly and timely the goods arrived at the 

restaurants.  

HAVI’s role was primarily to operate the truck. Our interview respondent claimed that they 

were attracted by the fact that the project was in line with the company’s environmental goals, 

which were largely imposed by McDonalds. The transport buyer McDonalds was interested in 

gaining insights of the off-peak solution as it was in line with their ambition to have a 

sustainable and economically feasible transport mix. The most interesting aspect of the project 

was the off-peak delivery time due to the benefits of time efficiency and low congestion. 

McDonalds was responsible for internal scheduling to receive the goods and facilitated 

communication with real estate owner during installation of a charging point. McDonalds used 

its position as a well-known corporation to publicly promote the project and the used 

technology, for example with TV advertisements highlighting the advantages of lower noise 

and exhaust emissions. 

4.3.2. Protection vs. exposure 

Several protection measures were implemented in the Stockholm project. The City of 

Stockholm provided protection by granting a temporary regulatory exemption from the 

nighttime driving ban for heavy trucks. The project also ensured financial protection through a 

grant from the European Union, which financed vehicle adaptation and installation of charging 

points. The project participants also sought protection by deliberately choosing times and places 

that were most advantageous for nighttime deliveries. Five of six selected restaurants were 

located on noisy streets thus minimizing added disturbance from the truck; deliveries on 

weekends were avoided to minimize accidents due to the active night life. The fact that a unique 

delivery route was developed specifically for the project indicates protection from normal 

business routines where cost-efficient logistics is prioritized. Finally, Scania also imposed 

protection by placing the truck in a special series implying quicker development in small scale 

as opposed to commercial series where trucks need to qualify the requirements for large-scale 

production. 

However, the project was also intentionally exposed to selection pressures. First, it aimed to 

investigate citizen reactions to extra noise caused by nighttime deliveries. To gather potential 

complaints, the top of the truck provided information about where citizens could direct 

complaints. To accommodate for a quiet location of one of the restaurants, the project 

participants decided to schedule delivery to this restaurant at the end of the route around 5 a.m. 

hoping that potential disturbance in the early morning would be less irritating than in the middle 

of the night. The absence of citizens’ complaints proved this tactic successful. Second, the 

technical specifications of the truck were as much as possible copied from the usual 

specifications that HAVI requires, apart from the use of the hybrid system instead of a diesel 

one. Third, a charging station was installed at one of the restaurants in the city centre. This 

charging station was not necessary to perform the deliveries but was included into the project 

in order to learn about the problems and obstacles of installing charging infrastructure and to 
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test how vehicle charging affected delivery times. Project participants considered several 

alternative locations for the charging station and concluded that charging at public spaces could 

create disturbance for citizens, e.g. by having cables across walkways. Therefore, the charging 

station was installed at a private property. Finally, the fact that both HAVI and McDonalds 

needed to adjust schedules and working shifts to accommodate for the project indicates 

exposure to normal business settings. Such exposure allowed both stakeholders to evaluate time 

and cost effectiveness of nighttime deliveries. 

4.3.3. Demand articulation 

All project participants spoke positively about extending the demonstration and scaling-up 

electrified off-peak deliveries. They largely based their assessment on established performance 

criteria such as cost, delivery time and fit with existing infrastructure and logistics system. For 

example, McDonalds highlighted that increased staffing at nighttime could lead to additional 

costs, while HAVI raised concerns about real prices of electric vehicles in case of fully 

commercial adoption. Simultaneously both actors appreciated reduced delivery times and 

increased time precision which could make off-peak solutions more rewarding from an 

economical perspective. The positive assessment of the economic viability of the deliveries can 

be connected to the technology choice made. Using a hybrid rather than a fully electric vehicle 

proved to be a flexible solution. Due to the compatibility with existing delivery routes and fuel 

stations, a hybrid truck fitted neatly into the established selection environment. Seen 

holistically, many demands actors articulated in the project reinforced existing selection 

criteria. 

However, some advantages of off-peak deliveries became visible during the project which did 

not relate to existing selection criteria. Noise measurements were central. The absence of noise 

complaints from the citizens showed that nighttime deliveries with electrified trucks could be 

feasible in the future. Moreover, during the project HAVI and McDonalds learned how to 

minimize noise from unloading, which in this case was a higher source of noise than the truck 

itself. For example, as a part of PIEK certification for quiet loading and unloading, HAVI 

acquired an especially quiet forklift and drivers adjusted their working routines to minimize 

noise. Furthermore, the city of Stockholm planned to use collected noise measurements as an 

input to change regulations. Instead of banning transportation with heavy trucks in the city 

centre at night, more function-based criteria could be developed to indicate allowed noise 

levels. Learning about noise levels and noise management from both business and policy 

perspectives allowed participants to articulate new demands and facilitated changes in the 

selection environment that could put traditional diesel trucks at disadvantage. 

Another example of new demands was related to charging infrastructure. Project participants 

collectively investigated different options and learned about implications of placing charging 

stations at public vs private locations. This experience led to articulation of more informed and 

collectively agreed demands on charging infrastructure. 

Further, the project results informed HAVI on possible adjustments to their business as trucks 

could run at night, in addition to day shifts. More intense use of trucks could result in fulfilling 

the same amount of deliveries with fewer number of trucks which could compensate for higher 
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vehicle costs. This kind of learning indicated development of demands based on new selection 

criteria by the truck operator.  

Finally, like in the Gothenburg case, new demands emerged from drivers’ experiences. In spite 

of inconvenient working times, off-peak deliveries provided less stressful working environment 

due to lower congestion on the roads. This adds a new selection criterion to comparison between 

conventional and electrified trucks.  

All of the above instances of changes in selection criteria were enabled by project participants’ 

learning from actual use of the truck. Importantly, in this learning process the involved actors 

were highly dependent on each other. Actor collaborations in the project are summarised in 

Appendix 5. All in all, the project resulted in reinforcement of many existing selection criteria. 

At the same time, collective experiences of technology use led to articulation of new demands 

that challenged the established selection environment. Close interaction between actors and a 

joint learning experience served as important prerequisites for the articulation of new demands.  

5. Cross-case analysis 

5.1. Similar but diverse selection environments  

Returning to the dimensions of selection environments proposed by Smith and Raven (2012), 

the three studied demonstration projects show both similarities and differences. All project 

benefitted from public funding and situated in regions with high degree of non-fossil electric 

power, the projects could gain support by referring to the climate change and the need to reduce 

greenhouse gas emissions, an issue that is prevalent on the political agendas in the respective 

countries. Even the Stockholm project, whose prime focus was noise reduction to enable 

nighttime deliveries, featured carbon reduction in its external communication. In Hamburg, 

local air quality issues came on top of this.  

With a high degree of carry-over of components and subsystems, all projects benefitted from 

synergies with the city bus application, which has functioned as a market niche that has allowed 

electrified heavy vehicles to enter a commercial stage. These synergies relate to R&D and 

technological knowledge, as well as to the industry structures and supplier networks that have 

been established for production. In terms of infrastructure, the demonstrations of electrified 

trucks also benefited from charging stations and standardized interfaces to the electric grid, 

which previously had been developed for electric buses and cars.  

Notwithstanding the technological synergies, the geographical positioning of vehicle chargers 

was a major concern for the commercial demonstration projects in Gothenburg and Stockholm. 

This is because these two projects implemented fast-charging stations in their respective city 

environments. The positioning of these charging stations had to comply with existing 

infrastructure in that the capacity of the electric grid had to be ensured at the specific locations. 

The implementation of charging stations was a multi-faceted issue, associated with several of 

the dimensions discussed by Kanger et al. (2019). Firstly, it related to a regulatory dimension. 

Local regulation submits that building permits are required for new infrastructure and 
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landowners must approve on new establishments. As noted in the Stockholm project, new 

installations in public spaces cannot disturb local enterprises and citizens. Secondly, 

localisation decisions were strongly associated with business and user environments. The 

Gothenburg project sought synergies between different vehicle categories to reach a higher 

utilization rate and thus make a stronger business case for the charging station operation. Still, 

this meant that the decision on location had to consider different users and that it was necessary 

to consider scheduling and prioritisation between users.  

Whereas the selection environments in the studied commercial demonstration projects were 

associated with both supply and demand, it is on the demand side where we can find the most 

significant differences because the different application areas imposed different kinds of 

pressures from business and user environments. In terms of user environment, waste collection 

was the most demanding application, with a superstructure consisting of heavy energy 

consuming machinery. This resulted in high demands on battery capacity, which was difficult 

to combine with the payload requirements on the vehicle in the Gothenburg project. Moreover, 

operation schedules were difficult to combine with breaks for fast charging, which otherwise 

could have been a strategy to reduce the battery size. Still, the business environment of the 

waste collection truck application was beneficial with local governments in direct control of 

waste management services. Our interviews in both Hamburg and Gothenburg show that the 

involved waste management utilities considered the environment as part of their responsibility. 

For this reason, they could justify engagements in commercial demonstrations and public 

procurement of new technologies with the motive that these technologies would reduce local 

pollution and greenhouse gas emissions.  

In the urban goods distribution applications, it was difficult to pass on costs for environmental 

improvements to the final customers. Even if the transport buyers who were involved in the 

commercial demonstrations saw that their project participation could help them strengthen their 

corporate image, the hauliers questioned if there would be any general willingness to pay among 

transport buyers. Even if these customers would feel a pressure to reduce emissions, they might 

prefer incremental advancements such as the use of biofuels in traditional vehicles. Operating 

in a small margin business environment, hauliers would therefore be reluctant to invest in 

electrified trucks. Particularly in the Gothenburg project, our respondents often referred to the 

need for new business models to justify the implementation of electrified trucks on a 

commercial basis, suggesting that the current business environment resulted in significant 

problems for electrified trucks. The Stockholm project appear to have been more protected 

because the plug-in hybrid technology made it possible to specify the truck in a similar way as 

a traditional truck. Moreover, the vehicle manufacturer’s internal definition of the truck as a 

special-order vehicle relieved the demonstration project from business pressures.  

Urban goods distribution comprises a variety of applications with different variants of use 

environments. Whereas food deliveries to inner-city supermarkets was the original application 

in the Gothenburg demonstration, the project engaged in an active search for different use 

environments, which could be more protective. While the original application benefitted from 

a progressive customer, the need for refrigeration and payload translated into demands on 

battery capacity. Therefore, the project sought alternative goods distribution applications that 
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could relieve these demands. This illustrates how protection and exposure is multi-dimensional 

issue with no pre-defined solutions. For participants in commercial demonstration projects, this 

translates into a continuous balancing act.  

5.2. Demand articulation and large-scale diffusion 

Electrified trucks were a radical innovation for the stakeholders operating on the demand side 

in the studied commercial demonstrations. Yet, for the vehicle manufacturers on the supply 

side, the urban truck application was a logical next step after electric buses. For them, the users 

in the commercial demonstrations were similar to the users of traditional diesel trucks. Still, the 

vehicle manufacturers had to learn from newly articulated demands during the commercial 

demonstrations. Whereas the size of the fuel tank is a no-brainer when designing a traditional 

diesel truck, for an electrified truck every added kWh of battery capacity comes with a price in 

reduced payload and increased investment costs for the buyer. To be able to commercially 

justify an investment into such a vehicle, it is therefore essential to get a truck with an optimized 

battery package. To carry out optimization in vehicle design, the manufacturer must have 

detailed knowledge of the intended use, including operating routes and payload requirements. 

The vehicle engineers must also consider contextual factors, such as ambient temperature 

variations and the topography of the operation area. Moreover, it will be necessary to consider 

fast charging as an option. This means that operating schedules, electric grid capacities, and 

possibilities of sharing charging infrastructure are added as important parameters in the 

optimization exercise. For vehicle manufacturers and other stakeholders who engage in the 

establishment of vehicle charging systems, lessons learned on how to manage such 

optimizations will be important outcomes of the commercial demonstrations. 

In the studied projects, demands were not only articulated towards the technology suppliers but 

also in the opposite direction, towards the users. Different options of rerouting and rescheduling 

were investigated to accommodate implementation. The demand articulation towards the users 

differed between the applications. With a user environment characterised by a distributed 

agency among hauliers, logistics companies and transport buyers, it was more intricate in the 

urban goods distribution than in in the waste collection, where the user context was governed 

by the local utility. In the Hamburg project, this centralised governance speeded up the decision-

making process and made it possible to raise demands on the supply of a fleet of electrified 

waste collection trucks even before the vehicles were commercially available. By contrast, the 

demand articulation in the goods distribution cases in Gothenburg followed a more open-ended 

and iterative process, which encouraged second-order learning (cf. Boon et al., 2011; Schot & 

Geels, 2008). The search for alternative applications in the Gothenburg project shows how a 

more complex user environment can facilitate a larger variety of alternative configurations. 

However, such variety creation comes at the expense of implementation speed.  

Just as the initial goods delivery application in the Gothenburg project, the commercial 

demonstration in Stockholm featured the distribution of food products to the city centre. 

Nevertheless, the Stockholm project was more closed in its original setup than the Gothenburg 

project, with a predefined focus on technologies to facilitate noise reduction. The Stockholm 

project showed how nighttime deliveries could be managed without disturbing local citizens’ 
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night-sleep. The city of Stockholm took a leading role with the intention to stimulate changes 

that would make such deliveries legitimate in the local society. Hence, building a capacity to 

raise demands on institutional reforms was an underlying reason for the city’s engagement. 

Even if it was less innovative than the other studied projects in terms of vehicle technologies, 

the Stockholm project targeted a broad range of the societal embedding dimensions, as listed 

by Kanger et al. (2019). In its demand articulation process, the project did not only challenge 

local public policies and regulations, but also business and user environments, and local 

citizens’ prejudices of urban goods distribution as a noisy and disturbing activity.  

As noted by te Kulve and Konrad (2017), demand articulation processes are not restricted to 

the local context. Several of our respondents highlighted the need for interventions from the 

national government to support a further diffusion of electrified trucks. Especially, they argued 

that such intervention would be required to compensate for high investment costs before volume 

production has enabled cost reductions, and for setting up infrastructure for vehicle charging. 

Moreover, while being involved in different commercial demonstrations, the Swedish heavy 

vehicle manufacturers have joined forces to claim that the Government must take responsibility 

for the establishment of charging infrastructure to facilitate large-scale diffusion. In a debate 

article published in the country’s largest industry and business newspaper, the CEOs of the two 

companies articulated joint demands by referring their own as well as the users’ business 

environments: 

Volvo and Scania are prepared to invest billions to quickly produce trucks that with different 

technologies run on electricity. But if we who produce trucks, and the hauliers who are 

supposed to buy the vehicles, shall be prepared to invest, the Government has to be clear about 

targets and promises about where and when a charging infrastructure will be in place. (DI, 

2019:4, authors’ translation) 

For the vehicle manufacturers, their involvement with demand-side stakeholders in commercial 

demonstration projects helped them arguing that a near time diffusion of electrified trucks on 

mass markets is feasible, desirable, and manageable. However, the project participants’ joint 

experiences from the demonstrations also suggest that there are obstacles that currently prevent 

large-scale adoption on a commercial basis. The lessons learned from the demonstration 

projects thus translate into arguments, which can be posed in negotiations about responsibilities: 

who should initiate the requisite changes to facilitate large-scale adoption? Expressing the 

obstacles in monetary terms, the project participants’ argumentation boils down to the 

distribution of costs, benefits, and risks among different societal actors. In particular, the 

argumentation has focused on the share of responsibilities between on the one hand private 

firms and citizens, and on the other hand public organizations and governments on different 

levels. The involvement in commercial demonstrations lends added power to the participators, 

and this is an asset in these negotiations. The added power is twofold. Firstly, the knowledge 

gained through learning processes results in an information advantage. Secondly, the project 

participants attain power through their network relationships. By jointly referring to the 

knowledge gained in the commercial demonstrations, the participants can thus promote a 

stretch-and-transform strategy (Smith & Raven, 2012), articulating demands on institutional 

changes to facilitate mass market adoption.  
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6. Conclusion  

Based on a framework built on strategic niche management (SNM) and a quasi-evolutionary 

view of technological change, this paper has discussed why stakeholders engage in commercial 

demonstrations. Distinguishing commercial demonstrations from pre-commercial 

demonstrations, the paper has examined how actively constructed processes of demand 

articulation can enable upscaled technology diffusion. The case analysis of demonstrations of 

electrified trucks in three different cities shows how commercial demonstrations constitute 

“stress tests” that make it possible to check the feasibility of unprotected adoption of innovative 

technologies on mass markets. The analysis has shown how the studied commercial 

demonstration projects have gathered stakeholders in interactive learning processes. Based on 

the knowledge gained from their participation in the projects, these stakeholders have been able 

to articulate informed demands on institutional changes that can assist commercial adoption of 

electrified trucks.  

Being one of the founding frameworks in the literature on sustainability transitions, SNM has 

highlighted the need for protection to help building initial acceptance for new socio-technical 

configurations (Caniëls & Romijn, 2008; Kemp et al., 1998; Schot & Geels, 2007). Supporting 

early market formation for new technologies, niches have a critical nurturing function in 

emerging technological innovation systems (Bergek et al., 2008). However, while this literature 

has focused on early formative processes, it has been weaker in explaining successive exposure 

to selection pressures and upscaled technology diffusion processes (Boon, Edler, & Robinson, 

2019). The research presented in this paper suggests that commercial demonstrations are an 

important mechanism to support such diffusion processes. Because commercial demonstrations 

take place after the technology has reached a commercial stage of development, it is possible 

to benefit from technological synergies, industry standards, and established supply-side 

structures. Therefore, commercial demonstrations tend to focus on the demand side rather than 

the supply side. Stakeholders may pose demands to a broad range of societal actors. Our 

analysis suggests that commercial demonstrations empower stakeholders to articulate more 

persuasive demands. By participating in commercial demonstrations, the stakeholders thus 

increase their ability to engage proactively in the shaping of prospective mass markets. 
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Appendix 3. Collaborations in Gothenburg project (operation of electrified waste truck) 
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Appendix 5: Collaborations in Stockholm project (operation of an electrified distribution truck) 
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Abstract: 

Following a tradition in organization theory to use contrasting concepts as a basis for organizational 

analysis, this article discusses conceptualisations of incumbent firms in sustainability transition research. 

The article is based on a study of academic publications on environmental innovation and sustainability 

transitions in the automotive industry. Suggesting innovating/defending and collaborating/competing as 

useful spectra to describe incumbent behaviours in transition processes, the article introduces a two-

dimensional framework with four different conceptualizations of incumbent firms: Capable Compound, 

Networked Change Agent, Institutional Constituent, and Path-Dependent Specialist. These 

conceptualizations are associated with different streams of organization theory. Still, they share a trait 

that is common in sustainability transitions research: the description of the incumbent firm as a coherent 

unit. The article discusses how transitions studies can go beyond this description and highlight internal 

diversity to further a more multi-faceted understanding of incumbent firms in sustainability transitions.  
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1. Introduction  

Manufacturing firms face increasing pressure to reorient their technology and business strategies to cater 

for environmental sustainability. To bring radical environmental innovations to mass markets, 

fundamental transformations of established industry structures will be necessary. Manufacturing firms 

that are active in technologically complex, highly solidified, and long-established industry sectors struggle 

to drive fundamental changes to their business practices forward. These industry incumbents control a 

wide range of vital resources (Figenbaum, 2017; Sarasini, 2014), interorganizational relationships 

(Christensen, 2011) and ties to policy makers and other power brokers (Lee, Veloso, & Hounshell, 2011). 

Yet, empirical studies across a variety of sectors provide a fragmented picture of incumbents’ transitions-

oriented behaviours, or the lack of such (Apajalahti, Temmes, & Lempiälä, 2017; Bergek, Berggren, 

Magnusson, & Hobday, 2013; Bohnsack, Kolk, Pinkse, & Bidmon, 2020; Heiskanen, Apajalahti, Matschoss, 

& Lovio, 2018; Hess, 2014; Ottosson & Magnusson, 2013; Smink, Hekkert, & Negro, 2015; Steen & Weaver, 

2017; Strøm-Andersen, 2019). The wealth of scholarly descriptions presents a challenge to researchers’ 

endeavours to understand the roles that incumbent firms may have in transition processes. In the quest 

for a richer understanding, van Mossel, van Rijnsoever, and Hekkert (2018) argue that sustainability 

transition research could benefit from a deeper engagement with organization theories. A solid 

theoretical positioning and conceptualisation of incumbents could add clarity to empirical analyses, 

enable more robust methodological choices, and serve to strengthen the validity of the findings.  

This article is based on a study of academic publications on environmental innovation and sustainability 

transitions in the automotive industry. The purpose is to advance a theory-based understanding of 

incumbent firms in sustainability transition studies. The automotive industry functions as explanatory 

case. Our choice of incumbent automotive manufacturers as study objects rests on three considerations. 

Firstly, due to political pressures and social concerns over the negative externalities of conventional 

vehicles, environmental sustainability is since long a pressing topic in the automotive industry. Secondly, 

well-known company names in the automotive industry make the distinction of incumbent vehicle 

manufacturers relatively straightforward, even if researchers not always refer to them as incumbents. 

Thirdly, transport is the second most studied societal sector in transition studies (Markard, Raven, & 

Truffer, 2012) and incumbent vehicle manufacturers feature in a substantial part of these studies. The 

large amount of academic accounts makes it possible to cover various theoretical approaches and 

research designs, a variation that is vital to ensure a broad conceptual understanding.  

After this introduction, we use introduce innovating/defending and collaborating/competing as useful 

spectra to describe incumbent behaviours in transition processes. Then a methods section describes how 

we conducted the literature study on environmental innovation and sustainability transitions in the 

automotive industry. Next, we use the innovating/defending and collaborating/competing spectra to 

present our sample of literature. Thereafter we outline four different conceptualisations of incumbent 

firms, which we associate to different subfields of organization theory and connect with publications from 

our literature sample. A discussion compares the conceptualisations and discusses how future research 

studies can use them and go beyond them to extend the understanding of incumbents in sustainability 

transition studies. A concluding section then summarises our main findings and contributions.  
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2. Two spectra to describe incumbent firm behaviours in transition studies 

Organization theorists often use contrasting concepts and perspectives in their analyses. The mechanistic 

and organic management systems proposed by Burns and Stalker (1961) is a well-known and widely cited 

example, and so is March’s (1991) explorative and exploitative processes for organizational learning. The 

intention with these frameworks is not to suggest that organizations are easily divided into categories, 

but to offer conceptual spectra, which make it possible to highlight opposing structures, processes, and 

patterns of behaviour. Following these frameworks, a prime task for industrial managers is to make sense 

of the environment that the firm operates in and to devise a suitable balance between the polar extremes 

that the conceptual spectra describe.  

Distinguishing firms from individual persons, sector-level associations, inter-organizational networks, and 

policy makers, transition scholars refer to firms as organizational actors (Avelino & Wittmayer, 2016; Farla, 

Markard, Raven, & Coenen, 2012). This concept can describe a broad range of business firms, from small 

enterprises to transnational corporations with hundreds of thousands of employees and intricate 

organization structures. The incumbent firm is a kind of organizational actor that has been frequently 

discussed in transition studies (Köhler et al., 2019). Incumbent firms are characterised by their 

organizational maturity and established positions in existing industry sectors and markets. Presenting a 

typology of different transition pathways, Geels and Schot (2007) originally positioned incumbent firms 

as collective defenders of established socio-technical structures, whose behaviours are restricted to 

incremental advancements of established technologies. However, subsequent amendments to this 

framework based on empirical findings have highlighted the instance of endogenous enactment (Geels et 

al., 2016). Endogenous enactment means that managers have discretion on how to interpret and make 

sense of the organizational environment. This means that there may be a variation of incumbent 

behaviours along two different spectra. Firstly, it breaks with the dichotomized view of incumbents as 

defenders of existing sociotechnical structures and newcomers as innovators in new technologies, thus 

suggesting that incumbents may also be innovative. By consequence, incumbents may display different 

behaviours along an innovating/defending spectrum. Secondly, it allows for both collective and individual 

action among incumbents (Geels, 2020). Thus, managers at incumbent firms may balance competitive and 

collaborative behaviours into different degrees of openness vis-à-vis other actors. In our literature study, 

we will use innovating/defending and collaborating/competing as two spectra to categorize academic 

articles on environmental innovation and sustainability transitions in the automotive industry. 

 

3. Methods  

3.1 Literature search  

To identify relevant of academic publications we carried out a systematic literature search, using a list of 

pre-defined search terms in searches on the generic databases Web of Science and Scopus. The search 

terms were “automotive” OR “vehicle” OR “car” OR “bus” OR “truck” OR “automobile” AND “sustainability 
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transition*” OR “socio-technical transition*” OR “sociotechnical transition*” OR “regime theory” OR 

“strategic niche management” OR “technological innovation system*” OR “multi-level perspective” OR 

“transition management” OR “sustainable innovation*” OR “eco-innovation*” OR “environmental 

innovation*”. The literature search identified articles that had these terms in the title, abstract or key 

words. Articles were included when the abstracts suggested coverage of incumbent automotive firms and 

their activities in relation to sustainability. The intention was to reflect both the selected empirical field 

(automotive) and the academic research field (sustainability transition studies). To ensure an even quality 

in terms of academic integrity and rigor, the search focused on scientific journal publications; all other 

documents were deselected. The search included articles published or accepted until January 2019. This 

first keyword-based search identified 169 articles. 

We browsed all identified articles and deselected those not relevant for the purpose of our analysis. This 

deselection was based on three criteria. First, when the article did not discuss any incumbent 

manufacturer, it was deselected. Second, articles that were purely technical without any discussion on 

social aspects were deselected. Third, articles solely focusing on production processes with no discussion 

on products, market offerings or business strategies were deselected. As a result, we removed 78 articles 

from the original sample. As a complement to the keyword search, we also did manual searchers in 

academic journals that commonly publish articles on sustainability transitions: Energy Policy, 

Technological Forecasting and Social Change, Technology Analysis and Strategic Management, Research 

Policy, Environmental Innovation and Societal Transitions, and Journal of Cleaner Production (Markard et 

al., 2012), as well as the International Journal of Automotive Technology and Management, which 

specialises on the automotive industry. The ambition was not to present a complete coverage of all 

relevant published articles, but to generate a sufficiently broad and representative sample. In the end, 

the sample consisted of 91 articles. 

3.2. Categorization of the articles 

Prior to our detailed reading of all articles we set up a labelling procedure to categorize the articles in the 

sample. The two spectra (innovating/defending and collaborating/competing) deducted from existing 

transitions literature were applied by two members of the research team to generate a systematic 

overview of the sample. The aim was to identify which articles contain descriptions of innovating, 

defending, collaborating, and competing behaviours among the incumbent vehicle manufacturers. After 

the individual reading and labelling, the two researchers compared and harmonized the labels. Unclear 

incidences were passed on to a third member of the research team and after this, we took consensual 

decisions. This led to the distribution pattern of 31 articles under the innovating label, 35 under defending, 

22 under the collaborating label and 34 under the competing label. Several articles entailed descriptions 

of opposing behaviours, comparing different incumbent firms and observations. Thus, we could not 

classify them along the innovating/defending (25) or collaborating/competing (35) spectra. Moreover, 

some articles were difficult to position along the spectra. We labelled these instances “No clear 

orientation”. Table 1 in the Appendix displays the complete article categorization.  

Consecutively, all articles were thoroughly read once more to ensure that they fit the assigned label(s). 

Moreover, we used the NVivo12 software package to code all instances where articles offered 
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descriptions or discussed incumbent firms and their activities associated with one of the four labels. In 

contrast to the labelling according to two spectra this process was inductive and aimed at generating 

insights into the way authors describe incumbent automotive firms. At first, we assigned a code in all the 

cases where the incumbents' behaviour was discussed in detail. The codes enabled documenting the 

specific practices or activities associated with innovating, defending, collaborating, and competing 

behaviours presented in each article. In a second step, we harmonized all codes assigned to all individual 

articles to ensure consistency under each label. In this way, it became possible to gain a detailed overview 

of the way incumbents' strategies and behaviours have been represented in the article sample. The full 

overview of the final codes and an example for each code are provided in Table 2 in the Appendix. The 

next section describes the dominant codes along the innovating/defending and collaborating/competing 

spectra. 

 

4. Accounts of incumbent vehicle manufacturers in transition studies  

4.1. The innovating/defending spectrum  

The driving forces behind innovation-oriented behaviours of automotive incumbents are often described 

along two different lines of argumentation. On the one hand, to receive a competitive edge, the 

incumbents embrace environmental innovation (Hall & Kerr, 2003; Lee et al., 2011; Lee, Gemba, & 

Kodama, 2006; Magnusson & Berggren, 2001). Authors following this line of argumentation, regularly 

focus on internal decision-making processes. For instance, innovation-oriented behaviours are explained 

by dedicated managerial staff members who push specific environmental innovations forward (Berggren, 

Magnusson, & Sushandoyo, 2015; Budde, Alkemade, & Hekkert, 2015; Budde, Alkemade, & Weber, 2012; 

Lee et al., 2006; Sushandoyo & Magnusson, 2014). Furthermore, when innovation is understood as a 

necessity to maintain an existing market position or even capture additional market share, environmental 

innovations gain internal support (Budde et al., 2015; Köhler et al., 2013).  

On the other hand, external factors are described as essential driving forces for innovative behaviours. 

What makes environments inducive for innovation and how new ideas transcend organizational 

boundaries re regular topics. In these articles environmental innovation is presented as reaction to policy 

frameworks (Barbieri, 2016; Bergek & Berggren, 2014; Berkeley, Bailey, Jones, & Jarvis, 2017; Cohen, 

2006; Hall & Kerr, 2003; Köhler et al., 2013; Lee et al., 2011; Åhman, 2006), social pressures and 

expectations (Budde et al., 2015), or a combination of the two (Berkeley et al., 2017; Cristina De Stefano, 

Montes-Sancho, & Busch, 2016; Dijk, Orsato, & Kemp, 2013; Kanger, Geels, Sovacool, & Schot, 2019; 

Laperche et al., 2011; Potter & Graham, 2019; Sarasini, 2014). Some scholars even claim that governments 

can actively steer or prescribe certain environmental innovations (Budde et al., 2012; Lee et al., 2006; 

Åhman, 2006).  

In stark contrast to studies that presented incumbents’ behaviours as innovative, many scholars described 

incumbents as defensive and conservative. The literature from our sample suggests that at least three 

dominant behaviour patterns can be distinguished for automotive incumbents. First, articles argue that 

incumbent vehicle manufacturers primarily focus on promotion of their existing internal combustion 
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engine technology and that any deviation from this focus on this technology requires strong government 

incentives (Carolan, 2010; Penna & Geels, 2012; Skeete, 2017). Moreover, articles describe instances 

where incumbents actively lobbied for softer policy frameworks or even disobeyed legal requirements 

(Dijk, Wells, & Kemp, 2016; Geels, 2014; Geels, 2018; Hoffmann, Weyer, & Longen, 2017; Skeete, 2017; 

Wells & Nieuwenhuis, 2012).  

Secondly, incumbent behaviour is discussed in terms of manufactures’ disinterest in supporting a far-

reaching transition and discontinuation of the status-quo (Bakker & Budde, 2012; Carolan, 2010). The 

incumbent manufacturers seem to underinvest in alternative drive-train technology (Nilsson & Nykvist, 

2016; Wesseling, Farla, Sperling, & Hekkert, 2014a), and novelties are most likely brought into the market 

by sub-system suppliers or new entrants (Dijk et al., 2016; Nilsson & Nykvist, 2016; Penna & Geels, 2012; 

Sovacool & Axsen, 2018; Wesseling, Farla, Sperling, & Hekkert, 2014a). The defensive nature of 

incumbents implies that they are actively delaying transition and block radical technology (Choi, 2018; van 

der Vooren, Alkemade, & Hekkert, 2013). Some studies even suggest that when incumbent manufactures 

embraced alternative fuels this is only to broaden the existing portfolio (Van Bree, Verbong, & Kramer, 

2010). The aim of incumbents is described as making electric vehicles fit the terms of the existing 

automotive industry as close as possible (Nieuwenhuis, 2018; Wells & Nieuwenhuis, 2012).  

Thirdly, it is argued that incumbents face an inability to move into new technology due to lock-in effects, 

high uncertainty and lack of consumer interest (Bakker & Budde, 2012; Berggren & Magnusson, 2012; 

Penna & Geels, 2012; Van Bree et al, 2010; Whitmarsh & Köhler, 2010). Defensive behaviour is presented 

as part of waiting games where the incumbents are unwilling to move without considerable external 

pressures. The reason for their hesitance appears rooted in the perceived high risk of investing into new 

technology (Bakker & Budde, 2012; Penna & Geels, 2012; Wells & Nieuwenhuis, 2012).  

19 articles were not possible to assign to either end of the innovating/defending spectrum since they 

either present both sides within their empirical discussions or present no strong verdict. Taking a more 

detailed look at these articles, the relevance of temporal considerations is striking. For example, Sovacool, 

Rogge, Saleta, and Masterson-Cox (2019) show that technology strategies remain highly flexible across 

time. They describe how an incumbent firm can begin to move into a radical technological trajectory and 

market a product based on an entirely new product architecture, only to abandon the product a few years 

later. Especially the more recent studies stress that during the time span of 2005-2010, automotive 

incumbents became more committed to electrification (Dijk et al., 2013; Figenbaum, 2017; Köhler et al., 

2013).  Hence, the literature review suggests that there is a certain temporal dynamic to consider when 

thinking about incumbents' behaviours.  

Seeing the entire set of articles discussed in this chapter another observation is striking. We found studies 

taking an internal perspective more often regard automotive incumbents as innovative entities, while an 

external perspective was often connected to defensive behaviours. Taking stock of the scholarly 

discussion on the innovativeness and conservatism we see that both views co-exist. Sometimes even a 

single incumbent is described as both innovating and defending. A possible reason for this is that there is 

a difference in the understanding of what qualifies as an environmental innovation that can contribute to 

a broader sustainability transition.   
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4.2. The collaborating/competing spectrum  

Automotive incumbents can be expected to share some traits and values as they have been part of a 

common industry for a long time. Such shared values and understandings should allow for collaborative 

efforts to attain shared goals. Simultaneously, automotive incumbents compete on global markets and 

may wish to use environmental innovations to gain competitive advantages. Below, we discuss the 

positioning of research on incumbents along a spectrum from collaboration to competition.  

In our article sample, accounts of automotive incumbents’ motivation for collaboration can be divided 

into three groups. Firstly, the incumbents can collaborate with each other to develop innovative 

technologies. For example, Wesseling, Niesten, Faber, and Hekkert (2015) show how strategic 

partnerships makes it possible to profit from technological advancements of other incumbent firms that 

are first movers in electromobility. An explanation for collaborative behaviour is governmental R&D 

programs (Schot et al. 1994). Furthermore, incumbents use collaboration to cut development costs 

(Lapereche et al., 2011). Often, these collaborative development processes are based on hierarchical 

relationships within industrial groups (Sarisini, 2014, Nunes et al., 2016).  

Secondly, automotive incumbents work with external partners to facilitate diffusion of environmental 

innovations (Vergrat, 2004). The reasons for such collaboration can differ. The shift towards alternative 

fuel sources makes incumbents open towards joint efforts, especially when infrastructure changes are 

necessary (Hall et al., 2003; Budde et al., 2012; Köhler et al., 2013; Geels, 2018). Incumbents also utilize 

collaboration to mitigate uncertainties (Harborne et al, 2007). Some argue that they only work with 

external partners when their knowledge is relevant for the defence of their own market position (Geels, 

2013; Späth et al., 2016).  

Thirdly, automotive incumbents jointly lobby for favourable legislation (Schot et al. 1994), or to gain 

protection against foreign competition (Timiniau, 1996). They use collaborative lobbying to ease 

regulatory pressures for a swift and thus costly transition (Skeete, 2017; Wessling et al, 2015). In some 

cases, incumbents' bond with regional or national policy makers to exert influence on higher level 

governance (Späth et al. 2016; Wessling et al., 2015). Geels (2013) argues that vehicle manufacturers’ 

industry associations are not just a way for incumbents to effectively lobby for policy, but also include a 

self-imposed compliance mechanism to industry norms for the members.  

Some articles offer no clear verdict, or present automotive incumbents as seeking collaboration in some 

instances while staying on competitive terms in others. For example, Wesseling et al. (2014a) describe 

how they form broad coalitions against stringent regulatory mandates, while at the same time trying to 

maintain or influence the implementation of the same mandate to gain competitive advantages. This 

indicates that they carefully weigh off collaboration and competition.  

To investigate the potential leitmotif of automotive incumbents’ competitive behaviour we turn to articles 

that discuss connotations of competition as either an essential stumbling block or as a building block for 

transition. In the former connotation, competition is considered a potential hurdle. For instance, the 

incumbent vehicle manufacturers face difficulties to make an environmental innovation competitive. New 
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products based on technological innovations can conflict with existing consumer preferences (Carrillo-

Hermosilla, Del Río, & Könnölä, 2010). Initial positive expectations, which motivated environmental 

innovation, can be disappointed by a lack of the product sales and incumbents revert to a defensive 

innovation strategy (Sovacool et al., 2019). Moreover, the competition between old and multiple new 

technologies leads to a situation where the design is selected that offers the most complementarity to 

the existing dominant design (Oltra & Saint Jean, 2009b), rather than the one promising the most 

ecological benefits in the long run.  

In the latter connotation, competition is described as potential cornerstone of transitions. Managers at 

incumbent vehicle manufacturers can become committed to environmental innovation when seeing a 

competitive advantage (Magnusson & Berggren, 2001). Potentially, such positive expectations are 

encouraged by certain policy measures (Avadikyan & Llerena, 2010; Figenbaum, 2017; Oltra & Saint Jean, 

2009b; Åhman, 2006). Policy incentives can influence consumer preferences and encourage automotive 

incumbents to innovate and change their business models (Lang et al., 2019). Furthermore, public 

procurement and state funded demonstrations can potentially spark competition around environmental 

innovations. Continuous (technological) competition appears essential in this line of argumentation 

(Berggren et al., 2015; Kanger et al., 2019). For example, competition between incumbent vehicle 

manufacturers has been an essential part of the rapid diffusion of electric vehicles in Norway (Figenbaum, 

2017).   

Studies that focus on competitive behaviour differ in the amount of agency assigned to the individual firm. 

While some present incumbent firms as highly motivated to use opportunities to compete and in attaining 

valuable human capital (Skeete, 2019) other see the main responsibility with the state in incentivizing 

environmental innovation (Åhman, 2006). We observed a notable division in attribution of agency among 

the articles. On one side, automotive incumbents’ collaborative behaviour is described as strongly 

determined by their membership to an industry-wide collective and little reflection is offered on the 

motives within individual incumbent firms (cf. Geels, 2013); common expectations shared among 

incumbents are assumed to guide individual behaviours and keep them aligned (Köhler et al., 2013). On 

the other side, authors focusing on innovation management, who are quantifying the output of 

collaboration and aim to understand individual firm strategy (cf. Sarisini, 2014; Wessling et al. 2015), 

emphasize the independence of automotive incumbents.  

Viewing the collaboration-competition spectrum from higher conceptual level, incumbents show great 

flexibility in their individual approach to competition and collaboration. This mainly holds true when 

researchers assume that individual incumbents possess the agency to select their behaviour rather freely. 

Tsai (2002) explained that actors who are competitors on the product market can simultaneously 

collaborate by sharing knowledge to reach common goals. However, the knowledge acquired is this so-

called ‘coopetition’ strategy still can be utilized “to outperform the partner” (p.180). Accepting this 

presumption, individual vehicle manufacturers should be capable of collaborating in specific R&D 

initiatives, while competing as highly distinguished brands in the market sphere. The literature review 

suggests that especially in scenarios where new infrastructure is required, or uncertainty prevails, 

automotive incumbents try to collaborate to sustain their chances of success.  
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5. Conceptualisations of incumbents 

5.1 A two-dimensional framework 

To advance a theory-based understanding of incumbent firms in sustainability transitions it is possible to 

combine the two different spectra discussed in the previous section. A combination of the 

innovating/defending and collaborating/competing spectra will result in a 2X2 matrix with four different 

stances. These stances can be related to different subfields of organization theory, thus describing 

different conceptualisations of incumbents. Firstly, the combination of innovating and competing will 

result in a conceptualisation of the incumbent as a Capable Compound, drawing on the resource-based 

view and the concept of dynamic capabilities (Barney, 1991; Teece, Pisano, & Shuen, 1997). Secondly, the 

combination of innovating and collaborating will result in a conceptualisation of the incumbent as a 

Networked Change Agent, drawing on resource-dependence theories and the concept of organizational 

communities (Stuart, 2000; Wade, 1995). Thirdly, the combination of defending and collaborating will 

result in a conceptualisation of the incumbent as an Institutional Constituent, building on neo-institutional 

theories and the concept of organizational fields (DiMaggio & Powell, 1983). Lastly, the combination of 

defending and competing will result in a conceptualisation of the incumbent as a Path-dependent 

Specialist, based on organizational learning theories (Lewitt & March, 1988; Levinthal & March, 1993) 

(figure 1).  

 

  

Fig. 1: Four conceptualisations of incumbent firms 

 

Several articles in our sample can be categorised along both spectra. However few articles include explicit 

references to frameworks built on organization theory. Still we can relate the arguments posed in many 

articles to concepts derived from organization theory. As we shall see in the next sections, each theory-

based conceptualisation tends to favour certain research approaches and levels of analysis. 
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5.2. Innovating and competing: Conceptualising the incumbent as a Capable Compound  

According to a resource-based view, the assets of individual organizations are instrumental to understand 

their competitive strategies. Assuming that resources are idiosyncratic and unevenly distributed among 

firms in an industry, scholars who adopt this view generally consider firms as compounds of resources 

(Barney, 1991). If the firm is capable of deploying these resources in value-creating activities, this will lead 

to competitive advantages. Even though the resource-based view incorporates a broad range of tangible 

and non-tangible resources, transition scholars have often focused on technological capabilities when 

analysing automotive incumbents’ innovative efforts. Several industry-level studies have used patents as 

a proxy to compare vehicle manufacturers’ capabilities in various fields of technology (Bakker, 2010; 

Cristina De Stefano et al., 2016; Faria & Andersen, 2017b; Lee, Veloso, & Hounshell, 2011; Oltra & Saint 

Jean, 2009b; Wesseling, Faber, & Hekkert, 2014b), while other studies have presented data on prototypes 

and production models, arguing that the public display of vehicles is a more valid indicator of incumbent 

firm capabilities (Borghei & Magnusson, 2016b; Sierzchula, Bakker, Maat, & van Wee, 2012a, b). Yet others 

have combined different sources of data in comparative analyses of incumbents’ capabilities and strategic 

behaviours (Bohnsack, Kolk, & Pinkse, 2015; Magnusson & Berggren, 2011; Wesseling et al., 2015).  

Furthering the resource-based view, Teece and Pisano (1994) have introduced the ‘dynamic capabilities’ 

framework to explain how firms compete in changing business environments. Under such circumstances, 

firms’ competitiveness will depend on adaptive processes (Eisenhardt & Tabrizi, 1995), which make it 

possible to sense and seize opportunities, and combine resources in new ways (Teece, 2007). Studies of 

such adaptive processes rely on micro-level research designs. Examples include Magnusson & Berggren’s 

(2001) case study of Toyota’s development of the Prius hybrid, Kastensson’s (2014) analysis of initiatives 

to develop innovative lightweight vehicle concepts at Saab Automobile and Volvo Cars, and Morel’s et al 

(2016) study of eco-innovation programs at Renault. Other studies have shown how incumbent 

manufacturers have engaged with external partners to attain complementary knowledge for innovative 

R&D and how they have benefitted from field experiences, involving users in their commercialization 

efforts (Sarasini, 2014; Sushandoyo and Magnusson, 2014; Skeete, 2019). This points to the problem of 

analysing incumbent firms and their innovation projects and programs as isolated entities. The 

conceptualization of the incumbent as a Capable Compound is helpful to highlight innovative practices 

within incumbents, but it is less helpful to understand the role of incumbents in multi-stakeholder 

processes.  

 

5.3. Innovating and collaborating: Conceptualising the incumbent as a Networked Change Agent  

Resource-dependence theories highlight relationships between organizations and their environments, 

arguing that “to understand the behaviour of an organization you must understand the context of that 

behaviour – that is, the ecology of the organization” (Pfeffer & Salancik, 2003:1). According to resource-

dependence theories, firms use strategies such as inter-organizational networking and political action to 

reduce external dependencies, while at the same time striving to increase their influence over others 

(Hillman, Withers, & Collins, 2009). Several transition studies have shown how incumbent vehicle 

manufacturers have engaged in networks for the development of alternative vehicle technologies. This 
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includes Hall & Kerr’s (2003) analysis of innovation dynamics in the development of fuel cell technology, 

Köhler’s et al (2013) analysis of the innovation system for low-carbon cars in Europe, and Berkley’s et al 

(2017) analysis of transitions towards battery electric vehicles. Other analyses have focused on the 

political strategies of incumbents – featuring instances of both innovating and defending behaviours – 

showing how these strategies have evolved over time (Augenstein, 2015; Penna & Geels, 2015; Wesseling 

et al., 2014a).  

Studies on organizational determinants of technological change propose that discontinuous technological 

changes will open up space for interpretations and value judgements among the stakeholders involved 

(Tushman, 1992). To be successful under such circumstances, business firms must take part in industry-

wide processes to influence other actors’ decisions. For this reason, they collaborate in organizational 

communities, promoting the development and adoption of certain technologies and socio-technical 

system configurations (Wade, 1995). Transition scholars’ early case studies of electric car demonstrations 

constituted an important empirical basis for the formulation of the strategic niche management (SNM) 

framework, which points at the importance of initiatives involving multiple stakeholders (Kemp, Schot, & 

Hoogma, 1998; Schot, Hoogma, & Elzen, 1994; Truffer, Metzner, & Hoogma, 2002). Using the SNM 

framework and its related concepts niche accumulation and niche aggregation, later studies have shown 

how incumbent vehicle manufacturers have taken leading roles in the establishment of changing 

standards for electric vehicles (Bakker, Leguijt, & van Lente, 2015; Borghei & Magnusson, 2018). Case 

studies have moreover shown how automotive incumbents have joined forces with other actors to raise 

expectations and attract support for electric and fuel cell vehicles (Bakker & Budde, 2012; Bakker, Maat, 

& van Wee, 2014; Budde et al., 2012). These findings suggest that incumbent firms can take leading roles 

in emerging communities with the intention to drive transformative processes. Still, to be able to 

understand socio-technical transitions, there is also a need to acknowledge and understand the 

significance of continuity (Wells & Nieuwenhuis, 2012). The conceptualization of the incumbent as a 

networked change agent has a tendency of cherry picking, focusing on incumbents’ innovative 

endeavours but failing to capture the conservative forces that come with incumbency.  

 

5.4. Defending and collaborating: Conceptualising the incumbent as an Institutional Constituent 

Neo-institutional theories propose that wider social forces determine organizational processes and 

structures. To maintain legitimacy in a society, the organization has to comply with certain 

institutionalized rules, which may be both formal and informal (Meyer & Rowan, 1977). According to 

DiMaggio and Powell (1983), isomorphic processes lead to conformism in ‘organizational fields’, defined 

as “those organizations that, in the aggregate, constitute a recognized area of institutional life” (p.225). 

An organizational field consists of various kinds of social entities such as manufacturers, suppliers, 

regulatory agencies, users and consumers. In his elaboration of the multi-level framework, Geels (2004) 

used the concept of organizational fields to define socio-technical regimes as semi-coherent sets of rules. 

Referring to long-term isomorphic processes, transition studies have shown how emission regulations 

have coevolved with incumbent vehicle manufacturers’ technical advancements (Borghei & Magnusson, 

2016a; Skeete, 2017). Moreover, several transition studies have explained automotive incumbents’  
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defensive behaviours by referring to them as regime actors (Augenstein, 2015; Geels, 2014; Hoffmann et 

al., 2017; Nykvist & Nilsson, 2015; Steinhilber, Wells, & Thankappan, 2013).  

Innovation studies have showed how incumbent firms engage in value networks with mainstream 

customers, who represent their core business (Christensen & Rosenbloom, 1995). The participants in 

these networks share rules on how to define product performance. Locked into value networks, 

incumbents find it difficult to handle innovation in so called ‘disruptive technologies’, which introduce 

new performance attributes and enter via market niches. Through mixed methods studies, transition 

scholars have observed the coevolution of product introductions and customer demands in the 

development and market introduction of cleaner vehicles (Dijk & Kemp, 2010; Dijk & Yarime, 2010). 

Furthering these observations and combining theories of value networks and disruptive technologies with 

the socio-technical regime concept, Dijk et al. (2016) claim that strong bonds between automotive 

incumbents’ practices and established consumer preferences constrains their innovative efforts in electric 

cars. Thus, they argue that new entrants rather than incumbents are likely to drive transitions towards 

electromobility.  

The conceptualisation of the incumbent as an institutional constituent offers explanations to 

conservatism and conformism among vehicle manufactures. However, transition scholars have noted that 

their funding frameworks allow little agency to individual firms, something that could imply that 

established industries constitute homogenous entities (Stirling, 2011). Arguing that this is not always the 

case, Turnheim and Sovacool (2019) have pointed to the need to pluralize incumbencies in transition 

studies. This calls for research that opens the black box of the firm and goes inside its organization.  

 

5.5. Defending and competing: Conceptualising the incumbent as a Path-dependent Specialist  

Theories on organizational learning suggest that learning in an organization is a cumulative process and 

that a continuous accumulation of lessons from experiences will result in cognitive frames or maps that 

guide future development paths (Levitt & March, 1988). By translating experiences into organizational 

routines, industrial firms thus become gradually more skilful and specialised. While such specialisation will 

enhance their competitiveness, successful firms find it increasingly difficult to recognize negative 

feedback signals, search for distant solutions and consider long-term implications of their actions. As a 

result, they become trapped by their own success (Levinthal & March, 1993). Following this line of 

argument, Whitmarsh and Köhler (2010) contend that organizational skills and routines have restricted 

incumbent automotive manufacturers’ engagements in environmental innovation. Following a similar line 

of argument, Wells & Nieuwenhuis (2012) state that the capacity of the incumbent vehicle manufacturers 

to continuously improve existing technologies and practices partly explains their reluctance to introduce 

more sustainable business models.  

The failure of leading firms in the wake of major technological changes is a recurring theme in innovation 

studies (Chandy & Tellis, 2000; Leonard-Barton, 1992; Tushman & Anderson, 1986). According to 

Henderson and Clark (1990) the configuration of core concepts and components in a product architecture 

becomes settled once an industry agrees on a dominant design. Information flows, communication 
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patterns and problem-solving practices tend to mirror this architecture. Thus, products, organizations, 

and production systems co-evolve to form coherent structures. This makes it difficult for incumbent firms 

to introduce innovations that challenge established product architectures. Sovacool’s et al (2017) study 

of the innovative start-up Better Place illustrates this tendency, showing how Better Place was captured 

by incumbent manufacturers who made their proposed electromobility concept less innovative.  

Management scholars have proposed structural ambidexterity as an organizational strategy to overcome 

this learning deficit, arguing that separation of innovative ventures from established business practices 

will make it possible to simultaneously exploit existing areas of expertise and explore new concepts 

(Tushman & O'Reilly Iii, 1996). Comparative case studies of the development of electric and hybrid cars 

suggest that such separation can enable learning processes that break with established routines (Aggeri, 

Elmquist, & Pohl, 2009). However, Sovacool’s et al (2019) analysis of electric car developments at BMW 

and Fiat-Chrysler points to the risk of a high degree of organizational separation, showing how innovative 

ventures must align with corporate strategies and business environments. Correspondingly, Berggren’s et 

al. (2015) longitudinal studies show how vehicle manufacturers have integrated lessons learned through 

niche-level initiatives with regime-level skills and routines, and thus facilitated a more widespread 

diffusion of innovative technologies. The argumentation is based on the notion of system integration as a 

critical activity in socio-technical reconfiguration processes and the idea that firms will need certain skills 

to be able to act as integrators (Hobday, Davies, & Prencipe, 2005).  

  

6. Discussion  

The four conceptualizations outlined in the previous section suggest that it is possible to view incumbent 

firms from different perspectives, and that different organizational theories are useful to highlight the 

diversity. The literature study presented in this article point to a variety of analytic levels, from micro-level 

studies of individual projects to meso or macro level studies of industry involvement in long-term 

transition processes. Moreover, the literature study demonstrates a broad range of methods. The 

research on automotive incumbents in transition studies have been based on interview-based case 

studies, comparisons of firms’ patent portfolios, prototypes and commercial launches, document-based 

historical accounts, and various mixed-methods research designs. Still, we were able to fit articles to all 

categories in the innovating/defending and collaborating/competing spectra. Since the articles analysed 

a similar set of well-known incumbents, our proposed 2X2 matrix seems to offer valid complementary 

conceptualisations. As noted by Morgan (1986:321), “any realistic approach to organizational analysis 

must start from the premise that organizations can be many things at the same time”. By offering 

complementary theory-based conceptualisations, the 2X2 matrix underscores this premise. The matrix 

can be used as an instrument for theoretical positioning of academic research on incumbents in 

sustainability transition studies. This will add clarity to empirical analyses and enable more robust 

methodological choices (cf. van Mossel et al, 2018).  

Despite the variety in research methods and the diverse levels of analysis, there is a certain consistency 

in the conceptualisation of incumbent firms among the articles in the sample. Referring to founding 

frameworks in transition studies (e.g. Bergek, Jacobsson, Carlsson, Lindmark, & Rickne, 2008; Geels, 2002; 



   
 

14 
 

Loorbach, 2010; Schot & Geels, 2008), a majority of the articles referred to firms as actors.1 The depiction 

of the incumbent firm as an actor makes it possible for transition researchers to distinguish it from other 

actors. This is necessary for comparisons of individual firm strategies, as well as for system-level analyses 

that focus on interaction in shared networks, communities, and organizational fields. In transition studies, 

the actor concept has provoked fruitful discussions about agency and power (Avelino & Wittmayer, 2016; 

Bögel, Pereverza, Upham, & Kordas, 2019; Shove & Walker, 2007) and such discussions are also prevalent 

in our article sample.  

Notwithstanding its merits, the actor concept has limitations as it tends to portray the firm as a coherent 

unit with bounded resources and a distinct identity (Meyer, 2010). Going back to the empirical focus of 

our study – the automotive industry – such assumptions are disputable. Mergers, acquisitions, 

divestments, cross-ownerships, and alliances are prevalent in this industry. A large internationally 

operating vehicle manufacturer may possess several distinct brands, each positioned in different market 

segments. Still, the incumbent’s product strategy will be based on platforms and modularization to 

facilitate extensive sharing of resources (Christensen, 2011; Papachristos, 2017). Consider the case of the 

green operations strategies of a luxury car manufacturer, investigated by Nunes, Bennett, and Shaw 

(2016). A key enabler of these strategies was a change of ownership, as a large vehicle manufacturer with 

a variety of brands acquired the luxury car manufacturer. The new owner offered resources to facilitate 

the strategic change. Still, the new owner had to keep the operations of the luxury car manufacturer 

separated from its other operations – if the luxury car manufacturer would come too close to the lower 

range brands, it would lose the distinct identity that constituted the core of its business. Organizational 

boundaries are multi-dimensional and dynamic (Santos & Eisenhardt, 2005). An incumbent firm may not 

be as clear-cut as the actor concept implies. 

Transition scholars have developed elaborate frameworks to describe how new technologies and 

alternative socio-technical configurations can attract support in contested multi-actor processes (Geels, 

2014; Geels & Schot, 2007; Smith & Raven, 2012; Smith, Stirling, & Berkhout, 2005). Several articles in our 

sample have referred to these frameworks to present detailed analyses of how incumbent vehicle 

manufacturers have engaged in power struggles to gain support for their own agendas (e.g. Bakker et al., 

2015; Penna & Geels, 2015; Späth et al, 2016). However, contestation and power struggles within 

incumbent firms have rarely been subject for analysis in transition studies (Sushandoyo and Magnusson, 

2014 and Sovacool’s et al, 2019 are two exceptions). To carry out such analysis in a systematic manner, it 

will be necessary to go beyond the description of the incumbent firm as a coherent unit. For this reason, 

alternative conceptualizations will be needed. One alternative is to conceptualize the incumbent firm as 

a Heterogenous Value Configuration, building on ethnoscience research. According to Gregory (1983), this 

research approach challenges the notion of shared organizational values and points to contrasting 

viewpoints as a prominent feature of large firms. Basing the organizational analysis on a cultural relativist 

posture, ethnoscience research is useful to display the variety of values that an incumbent firm can host. 

Another alternative is to conceptualize the incumbent firm as a Political Arena, highlighting the power 

games that take place inside organizations. Mintzberg (1985) argues that although internal politics often 

 

1 60 in the sample of 91 articles referred to firms as actors 
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is associated with dysfunctions and inefficiencies in organizations, such politics is sometimes necessary to 

spark fundamental changes.  

 

7. Conclusion 

Due to established industry positions, relationships, resource endowments, influence and power 

structures, the role of incumbent firms in transition processes has attracted a substantial interest in 

sustainability transitions studies. The purpose of this article has been to advance a theory-based 

understanding of incumbent firms in this field of academic research. Based on an analysis of publications 

on environmental innovation and sustainability transitions in the automotive industry, the article has 

discussed incumbent firm behaviours along two different spectra: innovating/defending and 

collaborating/competing. Combining these spectra into a 2X2 matrix, the article has presented four 

different conceptualisations of incumbent firms. Exposing contrasting organizational behaviours, these 

four conceptualizations were associated with different streams of organization theory.  

Presenting complementary perspectives of incumbent firms, the matrix assists conscious theoretical 

positioning of transition studies on incumbent firms. Such positioning can add clarity to empirical analyses 

of the various roles that incumbents may take in transition processes. The article has moreover argued 

that in order to advance the conceptual understanding of incumbent firms in sustainability transition 

studies there is a need to challenge the description of the business firm as a coherent unit. This will 

necessitate alternative conceptualisations, which highlight internal diversity in organizations. Perhaps the 

seed for organizational metamorphosis towards sustainability lies in contrast rather than coherence. 

Future empirical research on incumbent firms in sustainability transitions should acknowledge this as an 

option. Such research has to build on research designs and conceptual frameworks that elucidate 

conflicting perspectives.   
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Köhler et al., 2013; Laperche et al., 2011; Lee et al., 2011b; Lee et al., 

2006; Magnusson & Berggren, 2001; Morel, Unger, & Buet, 2016; 

Nunes et al., 2016; Pohl & Yarime, 2012; Potter & Graham, 2019; 

Sarasini, 2014; Sierzchula et al., 2012a; Sushandoyo & Magnusson, 

2014; Åhman, 2006) 
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Defending  35 (Bakker, 2014; Bakker & Budde, 2012; Beise & Rennings, 2005; 

Berggren & Magnusson, 2012; Borghei & Magnusson, 2016a; Borghei 

& Magnusson, 2018; Carolan, 2010; Carrillo-Hermosilla et al., 2010; 

Choi, 2018; Dijk, 2014, 2016; Dijk et al., 2016; Faria & Andersen, 

2017b; Geels, 2014; Geels, 2018; Hoffmann et al., 2017; Hubner, Nill, 

& Rickert, 2001; Kemp et al., 1998; Nieuwenhuis, 2018; Nilsson & 

Nykvist, 2016; Oltra & Saint Jean, 2009a, b; Papachristos, 2017; Penna 

& Geels, 2012; Sarasini & Linder, 2018; Schot et al., 1994; Skeete, 

2017; Sovacool & Axsen, 2018; Sovacool, Noel, & Orsato, 2017; 

Taminiau, 1996; Van Bree et al., 2010b; Van der Vooren, Alkemade, & 

Hekkert, 2013; Wells & Nieuwenhuis, 2012; Wesseling et al., 2014a; 

Whitmarsh & Köhler, 2010) 

No clear orientation on 

the innovating/ 

defending spectrum 

25  (Augenstein, 2015; Avadikyan & Llerena, 2010; Bohnsack et al., 2015; 

Calza, Parmentola, & Tutore, 2017; Dijk & Montalvo, 2009; Dijk & 

Yarime, 2010; Elmquist & Segrestin, 2009; Faria & Andersen, 2017a; 

Harborne, Hendry, & Brown, 2007a; Kastensson, 2014; Klebaner, 

2018; Lang & Mohnen, 2019; Magnusson & Berggren, 2011b; Marx, 

de Mello, Zilbovicius, & de Lara, 2015; Nykvist & Nilsson, 2015; 

Nykvist & Whitmarsh, 2008; Penna & Geels, 2015; Sierzchula et al., 

2012b; Skeete, 2019; Sovacool et al., 2019; Späth, Rohracher, & Von 

Radecki, 2016a; Steinhilber et al., 2013; Truffer et al., 2002; Vergragt, 

2004; Wesseling et al., 2015) 

Collaborating  22 (Bakker et al., 2014; Borghei & Magnusson, 2016a; Borghei & 

Magnusson, 2018; Budde et al., 2012; Dijk, 2014; Elmquist & 

Segrestin, 2009; Geels, 2014; Geels, 2018; Hall & Kerr, 2003; Harborne 

et al., 2007a; Kemp et al., 1998; Köhler et al., 2013; Laperche et al., 

2011; Nieuwenhuis, 2018; Nunes et al., 2016; Penna & Geels, 2015; 

Sarasini, 2014; Skeete, 2017; Späth et al., 2016a; Taminiau, 1996; 

Vergragt, 2004; Wesseling et al., 2015)  

Competing   34 (Aggeri et al., 2009; Avadikyan & Llerena, 2010; Bakker & Budde, 

2012; Barbieri, 2016; Bergek & Berggren, 2014; Berggren & 

Magnusson, 2012; Berggren et al., 2009, 2015; Berkeley et al., 2017; 

Borghei & Magnusson, 2016b; Carrillo-Hermosilla et al., 2010; 

Christensen, 2011; Cristina De Stefano et al., 2016; Dijk & Yarime, 

2010; Figenbaum, 2017; Kanger et al., 2019; Kastensson, 2014; 

Klebaner, 2018; Lang & Mohnen, 2019; Lee et al., 2011b; Lee et al., 

2006; Magnusson & Berggren, 2001, 2011b; Oltra & Saint Jean, 

2009b; Pohl & Yarime, 2012; Sierzchula et al., 2012a, b; Skeete, 2019; 

Sovacool et al., 2017; Sovacool et al., 2019; Steinhilber et al., 2013; 

Sushandoyo & Magnusson, 2014; Whitmarsh & Köhler, 2010; Åhman, 

2006) 
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No clear orientation on 

the collaborating/ 

competing spectrum 

35  (Augenstein, 2015; Bakker, 2014; Bakker et al., 2015; Beise & 

Rennings, 2005; Bohnsack et al., 2015; Budde et al., 2015; Calza et al., 

2017; Carolan, 2010; Choi, 2018; Cohen, 2006; Dijk, 2016; Dijk & 

Montalvo, 2009; Dijk et al., 2013; Dijk et al., 2016; Faria & Andersen, 

2017a; Faria & Andersen, 2017b; Hoffmann et al., 2017; Hubner et al., 

2001; Marx et al., 2015; Morel et al., 2016; Nilsson & Nykvist, 2016; 

Nykvist & Nilsson, 2015; Nykvist & Whitmarsh, 2008; Oltra & Saint 

Jean, 2009a; Papachristos, 2017; Penna & Geels, 2012; Potter & 

Graham, 2019; Sarasini & Linder, 2018; Schot et al., 1994; Sovacool & 

Axsen, 2018; Truffer et al., 2002; Van Bree et al., 2010a; Van der 

Vooren et al., 2013; Wells & Nieuwenhuis, 2012; Wesseling et al., 

2014a) 

 

Table 2: Labels and corresponding codes of accounts on incumbent behaviour 

Label Code Sub-code Exemplary quotes from sample 

A. 

Innovating 

A1.  

Innovation as a 

consequence of internal 

processes 

 

A1.1.  

Incumbents innovate to 

receive competitive 

advantage 

“Daimler expected itself to secure its 

role as a technology leader, which 

was assumed to contribute to 

Daimler's unique selling proposition”  

(Budde et al., 2012) 

  A1.2.  

Motivated individuals 

within incumbent firms 

drive innovations 

forward 

“It should be noted the success of 
the hybrid system was possible 
because the management of Toyota 
clearly set the two design goals, 
twice fuel efficiency and extra low 
emissions, from the beginning.”  
(Lee et al., 2006) 
 
“Top management gave the project 
the highest priority from the start 
and Executive Vice President 
Akihiro Wada, who was mainly in 
charge of technical and product 
development, acted personally as a 
driving force behind the 
development of the hybrid system 
and the Prius development 
project.” (Magnusson & Berggren 
,2001) 
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  A1.3.  
Innovation used to 
capture market share 

“Volvo has signalled ambitions to 
become a leading supplier of 
electromobility solutions to cities 
and has taken steps to realise these 
ambitions by establishing 
partnerships with suppliers of 
charging equipment, taking part in 
working groups for standardisation 
of fast-charging facilitates, and 
collaborating with PTAs and energy 
providers in the ZeEUS project in 
order to promote electrification of 
city buses in Europe and around the 
world.”  
(Borghei & Magnusson, 2016) 

 A2.  
Innovation as a 
response to external 
environment 

A2.1.  
Incumbents innovate in 
response to 
governmental 
regulation 

“It is generally accepted that 
governments play a key role in 
innovation, and especially the 
development of radical 
technologies.”  
(Hall & Kerr, 2003) 

  A2.2. 
Social pressure and 
expectations make 
incumbents innovate 

“In response to this legitimacy 
challenge actors started to discuss 
and develop new options, such as 
alternative drivetrain technologies.” 
(Budde et al., 2013) 

  A2.3. 
Combination of broad 
range of external 
forces make 
incumbents innovate 

“Environmental concerns from 
society are strengthening and the 
combination of this with some 
evidence for changing social 
attitudes to the car may force 
manufacturers to change their 
product and business model. The 
move to EVs can be interpreted as 
an early sign of a move away from 
ICEs.”  
(Köhler et al., 2013) 



   
 

27 
 

  A2.4. 
Governments actively 
steer specific 
innovation processes  

“The role of the Government has 
been that of a conductor in the 
development process supplying 
both R&D support and artificially 
created niche markets, and easing 
the way for targeted technologies 
by means of legislation and 
standards. The ambition of the MITI 
has been to influence the direction 
of technical development by setting 
long-term goals and issuing 
ambitious market development 
plans.”   
(Åhman, 2006) 

B. 
Defending 

B1. Incumbents 
actively defend ICE 
technology 

B1.1. 
Governments need to 
enforce develop of 
alternative fuel 
technologies 

“As such, we conclude that 
demand-side environmental 
innovation, like supply-side 
innovation, has been primarily 
driven by policy rather than 
autonomous responses to climate 
change or pollution” (Whitmarsh & 
Köhler, 2010) 

  B1.2. 
Incumbents lobby 
policy makers 

“Historically, the automotive 
industry has been adept at 
resistance to change mostly 
through an ability to delay and 
sometimes defer indefinitely the 
imposition of government 
regulation.”  
(Nieuwenhuis, 2012) 

  B1.3. 
Incumbents disobey or 
circumvent legal 
requirements 

“It became evident that automakers 
had taken a step beyond the 
“strategy of least compliance” and 
were actively exploiting regulatory 
allowances in the testing 
procedure, known as flexibilities, to 
their benefit.”  
(Penna & Geels, 2012) 
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 B2.  
Incumbents object 
radical/substantial/cha
nge of status quo 

B2.1. 
Incumbents 
underinvest in green 
technology 

“Auto majors will continue to 
pursue a conservative technology 
policy, with only small efforts to 
develop new low-carbon 
technologies such as electric 
vehicles, while their business 
strategy will be to amalgamate and 
consolidate.”  
(Whitmarsh & Köhler 2010) 

  B2.2. 
Innovations are coming 
from external actors or 
new entrants 

“Tesla has emerged as an 
automotive brand that directly 
symbolizes a challenge to the 
structure and strategy of incumbent 
automakers (Sprei, 2018), in 
particular by focusing exclusively on 
high-end, pure electric vehicles, as 
well as through other pro-
innovation behavior such as making 
its patents freely available or “open 
source”. Buying or driving a car 
produced from these “alternative” 
principles and models can be seen 
as part of a social movement, 
sending messages to automakers 
and other suppliers that more 
innovation activity and 
technological progress needs to be 
channeled towards sustainable 
mobility transitions. Automobility 
becomes an expression of 
innovativeness.”  
(Sovacool & Axsen, 2018) 

  B2.3. 
Incumbents block 
radical innovations 

“Indeed, if second-generation agro-
fuels depart radically from the 
system’s current ways of doing 
things, there is a good chance for 
future transitions will not happen at 
all.”  
(Carolan, 2010) 
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  B.2.4. 
Green vehicles only 
developed as extension 
of existing product 
portfolio 

“large portfolio firms became more 
generalised and adopted a 
twintrack strategy by offering cars 
to both consumers who prefer cars 
with low energy consumption and 
consumers who do not prefer such 
cars”  
(Van der Vooren et al., 2013) 

  B.2.5. 
Incumbents try to 
make electric cars as 
much as possible like 
existing cars 

“The central strategy for the vehicle 
manufacturers appears to be one of 
making the electric car, and its role 
in society, as much like a traditional 
car as possible”  
(Wells & Nieuvenhuis, 2012) 

 B3. Incumbents unable 
to move due to lock-in 
effects 

B3.1.  
Incumbents are 
entangled in waiting 
games  

“Hype can be effective in avoiding 
or overcoming waiting games and it 
may even trigger actors to engage 
in an innovation race to be the first 
to develop and commercialise an 
emerging technology. However, 
there is a substantial risk that hype 
is followed by disappointment and 
this may slow the pace of 
innovation down again”  
(Bakker & Budde, 2012) 
 
“Other companies followed GM's 
conservative product strategies, 
because GM “had the money to 
spend competitors into the ground”  
(Penna & Geels, 2012) 

  B3.2.  
Incumbents are risk 
aversion and refrain 
from using innovative 
technologies 

“Vehicle manufacturers have tried 
to avoid costly and risky radical 
technological innovation, which 
emerges at industry level as a 
tendency to avoid regime 
disruption, and an inclination to 
regime reproduction or 
reorganization, partly by 
incorporating elements of 
disruptive niches into the regime.”  
(Sovacool et al., 2017) 
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C. 
Collaborating 

C1. Incumbents 
collaborate to develop 
new technologies   

C1.1.  
Incumbents enter 
strategic partnerships 
amongst each other 

“Renault engaged in a partnership 
with Nissan, which already had a 
strong asset position during 
the R&D period, to jointly exploit 
the commercialisation of EVs. “  
(Wesseling et al., 2015) 

  C1.2.  
Collaboration used to 
cut development costs 
(often hierarchical) 
 

“Waltham [alias used by authors] 
has recently had access to the 
database for 
sharing knowledge with other 
companies in the group. This 
increased environmental 
awareness applies pressure to be 
more competitive and to reduce 
costs further.“ 
 
(Nunes et al. 2016) 

 C2. Collaboration 

between incumbents 

and external partners 

C2.1.  

Collaboration on new 

infrastructures  

“Associated with electric vehicles, 

power generation companies such 

as E.ON and RWE are active in 

developing 

battery charging infrastructure. The 

OEMs have had to enter into closer 

relationships with energy 

companies.“  

(Köhler et al. 2013) 

  C2.2.  

Collaboration used to 

curb uncertainty 

“Demonstration products and 
projects are particularly valuable for 
a radical new technology, such as 
fuel cells, in reducing uncertainty.”  
(Harborne et al, 2007) 

  C.2.3.  

Incumbents use 

collaboration with 

external actors to gain 

access to resources to 

maintain their 

established position  

 

“incumbent  actors  succeeded  in  

shrinking  the  range  of  activities  

that  are  actually  funded  by  the 

national program in the region to a 

program of R&D for the 

electrification of otherwise 

conventional cars.”   

Späth et al., 2016 

 C3.  
Incumbents 

C3.1.  
Incumbents 
collaborate to render 

”The auto industry collectively 
argued that the regulatory targets 
were not feasible, and after some 
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collaboratively lobby 
policy makers 

policy frameworks in 
their favour 

negotiations, all parties agreed to 
stagger the emissions mandates” 
(Skeete, 2017)  

  C3.2.  
Incumbents 
collaborate to ensure 
close coordination and 
maintain a common 
external position  

”Vehicle Combustion Products 
Committee, which not only created 
a closed industry front to defend 
their interests, but also entailed a 
secret agreement that firms would 
not compete in emission-control 
technologies.” 
(Geels, 2013) 

D.  
Competing 

D1.  
Competition as a 
hurdle for transition 

D1.1. 
Incumbents struggle to 
make environmental 
innovations 
competitive  

“BMW has changed track with 
Project i because of the low sales 
figures of the i3 in comparison to 
the Tesla Model 3” 
(Sovacool et al., 2019) 

 

 

  D1.2. Incumbents tend 
towards most 
compilatory designs 
not the 
environmentally 
optimal ones 

”The barriers to the 
implementation of new engine 
technologies for LEVs are also 
linked to the accumulation of 
knowledge and competencies on 
the established ICEV technology 
which creates strong 
irreversibilities.” 
(Oltra & Saint Jean, 2009b) 

 D2.  
Competition as a 
supporting factor of 
transition 

D2.1.  
Possibility to reach 
competitive advantage 
motivates incumbents 

”Competition between 
manufacturers seems to be a major 
driving force for the development 
of Clean Energy Automobiles.”  
(Magnusson & Berggren, 2001) 

 

  D2.2.  
Policy frameworks can 
incentivise incumbents 
to compete on 
environmental 

“Policy support schemes have 
evidently contributed to influence 
firms' investment efforts in 
developing and marketing 
alternative vehicles, including HVs.”  
(Avadikyan & Llerena, 2010) 
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innovations and shift 
consumer preferences 

  D2.3.  
Transitions are fuelled 
by settings which 
induce competition 
between incumbents  

”The final breakthrough for BEVs 
came when the leading market 
actor, VW, launched two models in 
2013/14. Importers without BEVs 
lost market share, those with BEVs 
gained market shares and niches 
expanded across the country.” 
(Figenbaum, 2017) 
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Abstract 
Society is increasingly faced with multi-layered complex problems that are often 
corresponding to sustainability challenges. Conflicting views on potential solutions to cope 
with the problem at stake hinder an effective response to the current ecological crisis. 
Transition Management was proposed as a new governance practice to deal with and foster 
transitions. This contribution proposes the incorporation and alignment of the Multi-Actor 
Multi-Criteria methodology within Transition Management to guide the multi-actor processes 
in a structured manner. The Multi-Actor Multi-Criteria Analysis, a participative Multi-Criteria 
Decision analysis method, allows involving different groups of stakeholders and their 
objectives in decision-making processes to build the capacity for understanding and learning. 
By opening up the transition arena, criticism towards the exclusivity and lack of political 
elements within Transition Management are addressed. A case study demonstrates the 
application of the Multi-Actor Multi-Criteria analysis for the set-up of Energy Communities 
and draws a connection to the application within Transition Management. 
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1.1 Introduction: 
Current decision-makers are faced with so-called “unstructured problems” lacking a common 
problem definition and solution while affecting various stakeholders (Buchanan, 1992; Hoppe, 
2010; Rittel and Webber, 1973; Turnbull and Hoppe, 2019). Transition Management (TM) 
evolved as a governance framework and practice to tackle these problems, to guide and re-
evaluated desirable societal change in the field of sustainability. TM builds on multi-actor 
processes, envisioning, learning, and experimenting for managing complex societal systems 
(Rotmans et al., 2001; Rotmans and Loorbach, 2009) and to foster and accelerate transitions 
or elements of innovation (Loorbach, 2007). It originates from a system thinking and a multi-
level perspective (Geels, 2002; Loorbach, 2010; Rip and Kemp, 1998). This governance 
approach found a wide-ranged application in the Netherlands (Kemp and Loorbach, 2006a), 



cities, districts, and living-labs around the globe (Hölscher et al., 2019; Nagorny-Koring and 
Nochta, 2018; Nevens et al., 2013; Noboa and Upham, 2018). The theory, framework, and 
application have been closely examined by various researchers highlighting points of caution 
for its application, especially addressing the lack of drawing a connection to the political 
sphere including power relations, inequality, and representation (Hendriks, 2009; 
Meadowcroft, 2009; Shove and Walker, 2007). Therefore, we followed the question of how 
can the Multi-Actor Multi-Criteria (MAMCA) methodology be combined with TM to support 
its applicability and, beyond that, how it can tackle some of the challenges of the application 
of TM?  
To answer these questions, we first introduce TM and MAMCA, explain then how MAMCA 
can be used within TM illustrated with a case study, and how it eases some critiques of TM. 
 
2. Theory 
2.1 Transition Management 
TM emerged from a transition theories perspective as a new form of governance and a 
framework in which a range of participatory methods such as scenario building and back- and 
forecasting are applied (Rotmans et al., 2001), TM presents a potential alternative to 
traditional policy approaches. TM aims to achieve long-term sustainability through structural 
change and was most prominently developed and refined by a group of Dutch scholars 
(Loorbach, 2007; Rip and Kemp, 1998; Rotmans et al., 2001).  
Geels (2002) conceives transitions from a multi-level perspective in which transitions are 
analyzed from three different angles: The global, namely “landscapes”, which is composed of 
slow-changing, defining external factors and well-established actor’s interaction which 
dictate specific rules and requirements further down the hierarchy in which “regimes”, the 
meso-level, and “niches”, the micro-level, are embedded. The meso-level is a composition of 
various dominant elements within the system, e.g., “technology, infrastructure, industry 
structure, policy, and techno-scientific knowledge”(Geels, 2002, p. 1262). The micro-level is 
considered to be separated and protected from the dominant system structures, in these 
market niches innovation and novels are developed and tested. Niches can carry the potential 
to modify the regime and create a new equilibrium (Rip and Kemp, 1998). TM builds on this 
transition theory aiming to turn the transition potential of innovation into a transformative 
trajectory (Kemp and Loorbach, 2006b).  
TM as a governance framework builds on the idea that transitions can be induced, fostered, 
and accelerated leading to a replacement of incumbent regimes and a new stabilization in the 
meso-level (Smith, 2007). Elements within TM are transition arenas (on the niche/micro-level), 
transition scenarios (possible future states of the current problem at stake), transition 
agendas (views on long-term sustainability end-goals), transition experiments (experiments 
on how to reach end-goals), and transition monitoring (measurable short-term steps) 
(Loorbach, 2010, 2007). For the application of the TM, transition arenas are formed consisting 
of a network that experiments with innovations (Dirven et al., 2002). Transition arenas are 
located in the niche-level in which ‘front-runners’, innovators, developers, and leaders 
dedicated to foster transition, collaborate to tackle existing socio-technical problems 
(Loorbach, 2007). This network, communication, and decision-making are based on a multi-



domain, multi-level, and multi-actor approach taking a long-term vision and reflexive problem 
perspective. Different transition paths are explored by this network and intermediary steps 
and goals are formulated, implemented, and evaluated. Taking into consideration their 
performance and possible changes, the transition cycle is reoriented and restructured 
(Loorbach, 2007). TM claims to be an open-ended, reflexive, and adaptive governance 
approach using envisioning, back-and forecasting methods, and multi-actor participation 
(Loorbach, 2010). Envisioning is used to include a long-term vision in the planning of possible 
solutions, from this long-term vision, short-term steps are derived. TM relies on an interplay 
of back-and forecasting taking into account external and internal changes along the process 
to retain open and reflexive towards unforeseen changes. Back- and forecasting are used 
within the multi-actor process to contribute to social learning and collaboration to define 
normative future scenarios for sustainability (Robinson, 2003). 
TM is composed of the following elements (Loorbach, 2007): 
 

1. Development and set-up of a transition arena 
2. Organization of a multi-actor process  
3. Delineating the transition problems 
4. Development of long-term visions and long-term problem definition 
5. Development of transition end-goals that serve as a ground for back-casting methods 
6. Exploration of transition pathways  
7. Formulation of intermediary goals 
8. Agreement on the means and implementation of the goals  
9. Evaluation of intermediary goals and lessons learned 
10. Iteration 

The TM cycle is displayed in the outer circle of Figure 1. 
 
Despite the widespread interest in TM and its application, TM has not been without criticism. 
Especially, the criticism of the prevention to address the ‘political shortcoming‘ of TM was 
voiced: Political shortcoming is caused by not considering the ‘political arena’ (Meadowcroft, 
2009, p. 335) in which TM is practiced and the selection of key stakeholders is creating a lack 
of legitimacy that, traditionally, is created through a democratic policy approach (Hendriks, 
2009).  
It is mentioned that the existence of political processes within TM cannot be denied, for 
example, shown by the efforts of stakeholders to be part of future development pathways 
(Avelino, 2009). Also, the conceptualization of sustainability and desirable long-term goals 
remain a political prioritization, applying TM and developing transition agendas do not have 
to lead to sustainability per se but depend on the parties leading the process (Meadowcroft, 
2009; Rauschmayer et al., 2013).  
Questions on who participates and leads the transition process and if ‘steering‘of societal 
change is possible, have been posed (Smith and Stirling, 2010) and they emerged to crucial 
considerations for the political of TM. Particularly the practical application of TM and the 
setting of ‘transition areas‘ and selection of the ‘frontrunners‘ are targeted by these 
reflections (Jhagroe & Loorbach, 2015; Shove & Walker, 2007). Reinforcing power relations 
and their impact on niche developments and uptakes are seen as a key issue of TM applied in 



theory and practice (Avelino, 2009; Hölscher et al., 2019; Smith et al., 2005; Smith and Stirling, 
2010). The interplay with top-down impacts from regime level to bottom-up impacts from 
the niche level remains understudied. It was highlighted that niche and meso-level cannot be 
separated as two completely independent levels, the interplay of the levels is decisive as well 
as the impact of individuals within these levels (Rauschmayer et al., 2013). A closer 
examination of the transformative potential of niche developments resulted in the 
acknowledgment that not all transitions can be characterized as ‘revolutionary change’ but 
rather as ‘evolutionary change’ (Rotmans et al., 2001). It can be deduced that less radical 
‘niche’ developments are more likely to find a way stabilizing in a ‘regimen’ as they are more 
transferable, but then they could lack the radical change needed to achieve sustainability 
(Smith, 2007). 
The conceptualization that one niche develops to and stabilizes in the regime level derived 
from a market perspective rather than from a political perspective (Kenis et al., 2016). But for 
wide-ranging transition, political steering and support play a crucial role in the development 
of niches and their stabilization on the regime-level (Burke and Stephens, 2018). 
 
While acknowledging the potential TM as a reflexive governance tool, these critiques require 
attention for its application and, therefore, the MAMCA is introduced. 
 
2.2 MAMCA 
 
We propose the MAMCA as a tool to support the practical application of TM. MAMCA was 
developed by Macharis (2005) and belongs to multi-criteria decision analysis (MCDA) 
methods that allow to include different objectives from different stakeholders into an impact 
analysis. The methodology was applied in various large transport projects in Belgium 
(Macharis et al., 2012). 
MAMCA like TM relies on a multi-actor process aiming at long-term planning and reflexive 
governance (Feindt and Weiland, 2018; Macharis et al., 2012). The MAMCA contains the 
following elements (Macharis et al., 2012) and is displayed in the inner circle of Figure 1: 

1. Defining the problem and alternatives: 
In this step, the problem at stake is defined and potential scenarios that depict solutions or 
alternatives to the problem are built. The Business-As-Usual (BAU) serves as the basis for 
comparison and represents the current situation of the problem. Scenarios can take up very 
different aspects/solutions of a problem such as, among others, long-term policy measures, 
technical solutions, and organizational structures of a network (Macharis et al., 2012). To 
profit most from applying MAMCA within TM, problem definition and exploration of potential 
solutions are organized in a participatory way and based on an early-stage involvement of 
stakeholders (Keseru et al., 2018; Scannella and Beuthe, 2003). 

2. Stakeholder Analysis 
In this step, people and entities who are interested or affected by the problem or by the 
consequences of the solution are assessed and consulted to take part in the multi-actor 
evaluation project. Stakeholder consultation is a key part and basis of the other elements of 
the MAMCA, several authors propose different methods of how stakeholders can be 
identified (André et al., 2012; Costa and Cunha, 2010; Mitchell et al., 1997). MAMCA allows 
the incorporation of future generations and other social groups that lack legal representation 
or accessibility in the scenario evaluation. By including these actors, the results of the process 
allow legitimate outcomes even if they may not be based on democratic voting mechanisms 
(Hendriks, 2009).  



3. Criteria Definition and Weighting  
Following the participatory approach of MAMCA, objectives are communicated by the 
stakeholders and can be further derived from the problem definition, alternatives, and 
literature studies. Stakeholders that mention the same objectives are clustered together to 
stakeholder groups to be homogeneous in their interests (Macharis, 2005). To assess at later 
steps in the process the degree of fulfillment of these objectives, criteria are defined. Based 
on the pairwise comparison, e.g. through the analytic hierarchy process (AHP) by Saaty (2008), 
the mentioned objectives are ranked according to their importance.  

4. Criteria Measurement and Measurement Methods 
The previous alternatives to the BAU are then specified further and put into a broader context 
leading to more detailed scenarios (Macharis, 2005). The scenarios serve as boundary objects 
allowing to discuss the problem at stake from different perspectives and with different views 
on sustainability (e.g. a technical vs. a social) (Bowker and Star, 1999; Leigh Star, 2010). 
Scenarios have been a key tool for TM and sustainability research (Sondeijker et al., 2006). To 
evaluate the performance of the objectives within the different scenarios, methods to 
measure the criteria are set up. Depending on the problem at stake, quantitative or 
qualitative measurement methods are selected and, if necessary, experts are consulted to 
assess and evaluate the performance of each scenario on each criterion.  

5. Overall Analysis and Ranking 
Each scenario is evaluated based on its performance on each criterion for each stakeholder 
group. The input for the evaluation can be submitted by analysts, experts, or the stakeholders 
themselves. To guarantee a holistic view of the problem, a multidimensional and 
multidisciplinary group of experts should be selected for the evaluation. The input for the 
evaluation is processed using MCDA methods such as AHP, PROMOTHEE, MAVT, ELECTRE, 
MACBETH or similar, and results in a ranking of the scenarios (Brans and De Smet, 2016; Cinelli 
et al., 2014; De Montis et al., 2005). The ranking of each scenario for each stakeholder is then 
visualized in a multi-actor view. 

6. Results 
The results for each stakeholder group are displayed in a multi-actor overview revealing 
where opposing views on the scenarios exist. Therefore, not the ranking itself is the most 
important outcome but the insight into where stakeholder views are aligned, and which 
stakeholders need special caution (Macharis, 2005). The results serve as input for discussions 
and lead the way for further adaptation of the preferred scenario. It enhances the mutual 
understanding of the present stakeholders and creates a sphere of learning (Macharis, 2005; 
Macharis et al., 2012). 

7. Implementation and Iteration  
If one of the scenarios was accepted, the needed steps for its implementation are decided 
upon and the criteria serve as a reference point for the follow-up with the progress. Over 
time, the explained steps can be iterated to optimize and adapt scenarios in response to 
internal or external changes.  
 
3. Incorporation of MAMCA into TM 
This paper introduces the incorporation of MAMCA within TM to guide the multi-actor 
process within TM. 
The application of TM can be aligned and supported through the methods of MAMCA and the 
MAMCA software (Hadavi et al., 2016). In this context, MAMCA must be seen as a supporting 
methodology for steps within TM. 



MAMCA can be incorporated into TM as they are based on a multi-actor process, long-term 
visions and goals, an exploration of possible development paths and short-term actions, 
recursive problem restructuring, and evaluation (Loorbach, 2010; Macharis et al., 2012). The 
added value of the MAMCA methodology to TM is the methodological engagement of various 
stakeholders according to their stake in the problem and the integration of their objectives 
from an early stage of a decision/co-creational process (De Brucker et al., 2013).  
Facilitated through the MAMCA methodology and software (MOBI, 2020), collective 
evaluation, decision-making, mass-participation, and visualization of the evaluation are 
possible (Huang et al., 2020).  
In Figure 1, the methodology steps are shown within the cycle of TM: The setting up of the 
transition arena and organizing the multi-actor process within TM is supported by MAMCA 
with the identification of the problem at stake and potential alternatives to the current 
situation. The problem is delineated by the engagement and cooperation with the 
stakeholders who share and weight their objectives and communicate their vision of 
transition end-goals. Long-term visions and future handling of the problem are analyzed 
within MAMCA using scenarios that are developed with the stakeholders. These represent 
the transition pathways within TM. Specific performance indicators are decided upon to 
measure the performance of the scenarios, this aligns with the intermediary goal setting 
within the TM cycle. The performance on the indicators is evaluated based on the proposed 
methods and indicates which aspects must be improved of the transition pathway. 
MAMCA guides within the ‘transition arena’ but in contrast to ‘frontrunners’ all stakeholders 
are invited to the process and their participation is required to justify decisions from a political 
point of view. The problem at stake is delineated by the objectives of the stakeholders and, 
as a result, put into the respective realities of the stakeholders. The scenarios represent the 
long-term solution to the problem at stake and show different pathways to reach specific 
long-term sustainability goals, e.g. climate-neutrality by 2050. MAMCA allows us to receive 
insight into the internal reasoning of the stakeholders by revealing which pathways are 
accepted by which stakeholders and which ones receive the least refutation. This creates the 
opportunity to adapt and optimize the selected transition pathway. The criteria serve as a 
basis to evaluate the progress and performance of the selected scenario towards the defined 
transition end-goal. The performance indicates how the iteration of problem and scenario 
development should take place.  
Different participating stakeholders communicate their objectives and criteria before 
potential development pathways are evaluated. This approach invites policy- and decision-
makers to be part of a process that aims to make decisions based on development pathways 
with which all stakeholders, also vulnerable societal groups, are consent with.  
Therefore, we argue that MAMCA is a suitable supplement of TM because it facilitates the 
engagement of stakeholders from all parts of society while it maintains the reflexive and 
recursive nature of TM. MAMCA and TM combined may lead to a more inclusive approach, 
especially concerning participation, problem framing, the alignment of different views on 
sustainability, the political aspects of TM, and decision-making.  
 



 
Figure 1: MAMCA within the TM cycle based on (Dirven et al., 2002; Macharis et al., 2009) 

 
4. Example of MAMCA for TM  
Among three other pilots, Eemnes, a village in the Netherlands, followed the MAMCA 
application as part of the EU-funded project RENAISSANCE (Renaissance, 2019). The primary 
goal of the project which runs from 2019-2022 is to foster the energy transition through the 
increase of the renewables in the energy mix and more end-consumer participation while 
decreasing the price of energy for the energy end-consumer within Energy Communities (ECs). 
ECs are now legally recognized in the EU's energy policy play a role in the future energy market. 
Within the “Clean Energy for All Europeans” package, both the Renewable Energy Directive 
(EU) 2018/2001 and the revised Electricity Efficiency Directive (EU) 2018/2002 granted ECs 
legal status as “Renewable Energy Community” (REC)(EC, 2018a) and “Citizen Energy 
Community” (CEC)(EC, 2018b) respectively. ECs can take various forms and constellations that 
adapt to the environment in which the EC is embedded in. The MAMCA was applied to 
develop and optimize socially accepted transition pathways for ECs that fulfill the objectives 
mentioned. 
Figure 2 shows the MAMCA steps at the pilot sites, steps 1 and 2 synchronized in the process. 
After the consultation and invitation of relevant stakeholders, scenarios were built, 
stakeholders shared and weighted their objectives, and criteria for evaluation were defined. 
Based on their evaluation, the multi-actor view was compiled. Before the iteration of the 
process will take place, a more detailed evaluation is conducted as the project is ongoing.  
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Figure 2: MAMCA Application at the pilot site 

 
Step 1 and 2 
Eemnes aims at the validation of a local energy market based on flexible prices and with more 
than 200 households participating in the local market. The city wants to showcase lower 
energy prices for the participants of the energy community compared to the current offering 
from traditional utilities (Renaissance, 2019). For Eemnes, representatives of the citizens 
(EnergieVanNu), local businesses, technology providers (the Platform provider), local 
authorities, and the distribution system operator (DSO) were invited as stakeholders. Eemnes 
developed and explored three different scenarios, namely the Business-as-Usual (BAU) (the 
baseline scenario), the Energy Community (EC), and the Aggregation Model (AM) scenario 
which are described in Table 1. The scenarios mainly differ in their organizational approach 
and the way energy is purchased and/or traded among different stakeholders.  
 
Table 1: Eemnes Scenarios 

Scenario Description 
BAU This reflects the current situation of the pilot site and is the baseline scenario 

for comparison. Eemnes is composed of 3600 households with a comparably 
high rate of personal-use renewable energy sources. Eemnes already 
pursues to become energy neutral by 2030. There is no Peer-2-Peer (P2P) 
trading possible, surplus energy is directly fed back into the grid and 
remunerated based on a fixed-feed in tariff. 

Energy 
Community 

In this scenario, an energy cooperative facilitates the P2P trading mechanism 
in which all citizens can participate. Demand-respond mechanisms and 
services can be offered by the community and surplus energy could be sold 
for profit. Storage possibilities are considered as shared investments. 



Members have decision making power and the community is partly 
independent of the central energy supply.  

Aggregation 
Model 

In this scenario, prosumers unite in an exclusive prosumer network 
independent from their locality. The network acts as a virtual power utility 
trading energy while exploiting the options of dynamic pricing and 
aggregation of energy production. 

 
Each of the stakeholders was informed about the workshop and project and they filled out a 
survey to share which of the proposed objectives were of their concern and if they want to 
add objectives to the list. The list of the proposed objectives ranged from technical over 
environmental to social and economic objectives mentioned by energy experts and/or were 
based on literature findings. The respondents were also asked to mention stakeholders that 
they perceive having a stake in the problem and problem solution. A snowball method and 
salience analysis were used based on André et al. and Mitchell et al. (2012; 1997).  
Figure 3 shows the selected criteria for each stakeholder group (y-axis). The importance of 
the objectives is displayed by the bars resulting from the AHP evaluation of the criteria (x-
axis). A higher score reflects greater importance to the respective stakeholders.  
 

 
Figure 3: Objectives and Weighting  
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Step 4 and 5 
The criteria for evaluation are set by experts in their respective domains. This step is based 
on a multi-disciplinary approach as the criteria can be quantitative or qualitative. In this 
project, a list of KPIs was compiled for each objective mentioned. These are used to evaluate 
the performance of the scenarios. 
 
Step 6 
Based on the evaluation, scenarios are ranked. In Figure 4, the multi-actor view is shown 
resulting from the evaluation by the stakeholders themselves and, therefore, shows 
subjective views on the scenarios. The BAU scenario is shown in red, the EC scenario in deep 
blue, and the aggregation model in turquoise. The x-axis displays the participating 
stakeholder groups and the y-axis indicates the value the scenarios have received through the 
AHP and PROMOTHEE evaluation. The scores of the scenarios should not be interpreted as 
an ultimate ranking, it must be understood that the scenarios are evaluated compared to 
each other based on selected criteria by the stakeholders. Therefore, the results of the 
evaluation indicate which scenarios may be promising or perceived as desirable for the 
stakeholders. During the workshop, the multi-actor view was discussed with the present 
parties to understand better the reasoning of the weighting and evaluation.  
The BAU scenario has received lower scores for all participants indicating that a change to 
other approaches of the EC or aggregation model is perceived positively. For the DSO the 
models score equally the same, during the workshop the participant mentioned neither of 
the business-designs makes a significant difference to the DSO’s operation at the site. The 
aggregation scenario scores better than the BAU scenario while the EC scenario performs best 
among all the participants. This strengthens the municipality’s decision to further intensify 
actions towards the implementation of an energy community. Participating citizens showed 
consensus with the EC scenario which was decided to be pursued over the long term.  
 

 
Figure 4: Multi-Actor View 

Step 7 
In the first instance, the pilot site opted to experiment with the EC scenario and started with 
the implementation phase. 



All scenarios are evaluated by experts based on data from the site to give feedback on the 
actual performance of the scenarios on their objectives as well as on the goal of climate 
neutrality by 2030. This feedback loop may result in a rephrasing of the scenarios and iteration 
of the process. 
 
5. Discussion 
As the connection between ‘regime’ and ‘niche’ level was shown to be important (Burke and 
Stephens, 2018; Edmondson et al., 2018), the exclusion of incumbent actors is no solution to 
address power relations in the process of TM. Especially because power structures remain a 
point of caution, the inclusion of these actors is considered crucial to creating sustainable 
pathways that can flourish on the regimen level through policy steering by the incumbent 
actors.  
The continuous development of the MAMCA and the improvement of its applicability through 
the supporting software (MOBI, 2020) increases its potential for TM with mass-participation. 
Feedback on objectives and criteria of a group of citizens can be linked with their demographic 
characteristics to cluster the stakeholder groups and to see if the participation is 
representative for all social groups. Political decisions that may follow are therewith 
grounded on representative social participation. In that way and by including key authorities 
in the multi-actor process, the political potential of TM and legitimacy of resulting decisions 
are strengthened. 
The different views on the impact of scenarios or transition pathways leading to discussions 
and more understanding of different sustainability views. Not consensus itself but a co-
creational approach towards transition pathways and the option to evaluate the impact 
through qualitative and quantitative data is an added value to TM. 
  
Despite the promising support of MAMCA to TM, points of caution remain; MAMCA depends 
on the implementation and process structuring of the stakeholder interaction. In practice, 
leaders of the process have the responsibility to conduct the methodology in a way that is 
beneficial for society and not for incumbent actors in the field.  
Additionally, certain principles must be pursued on a normative basis to guarantee a more 
desirable outcome in future, among these are rules for dealing with trade-offs in favor of long-
term developments instead of short-term wins and taking a strong sustainability view that 
does not allow the substitution of environmental loss by economic gains (Gibson, 2001; Kemp 
et al., 2005). 
The evaluation of scenarios to measure the actual impact of these scenarios on long-term 
sustainability goals is highly dependent on skills and competencies. This plays an important 
role when the proposed scenarios are only evaluated by stakeholders. If an expert evaluation 
does not take place, scenarios resulting from uninformed decisions, biases, and a lack of 
knowledge could be implemented. In practice, this hinders the applicability of this step of 
MAMCA as it requires capacities that might not be available in a remote and economically 
weak setting. Under such conditions, the power of the leading or inducing parties plays an 
important role.  
In the example of Eemnes, a general problem of the approach for pre-defined projects 
became apparent; key decisions had to be decided ahead to ensure participation in the 
project, these decisions could then be evaluated with the methodology but not reversed.  
In this case study, TM was not deliberately applied, but through the application of MAMCA 
and processes that happened before the project, elements of TM are present. Differences 



between pilot projects and transition arenas summarized by van Buuren and Loorbach (2009) 
can be applied to this example; stakeholders were involved based on their salience, the 
project is conducted within existing administrative networks and the focus lies on creating 
support and feasibility of the project. In contrast, TM aims at the implementation of a 
conscious and intended innovation philosophy outside existing structures with a focus on the 
creation of a social movement. Therefore, this example must be seen as an application of 
MAMCA where the links for its applicability for TM are drawn from, not as a MAMCA 
application that was applied in a context of a TM application.  
Moreover, when applying the MAMCA from a second iteration within the TM cycle on, 
previous decisions and their impact on the development cannot be set to zero. In such a case, 
it could lead to a pitfall that the methodology rather serves as a post-assessment 
methodology rather than a co-creational tool. The introduced differentiation between 
implementing TM as an innovation philosophy vs. a project implemented with TM elements 
is important.  
 
5. Conclusion 
The application of MAMCA for TM structures the multi-actor process of TM and gives the 
option to evaluate and discuss scenarios in a common manner. MAMCA opens up the 
transition arena to non ‘frontrunners’, it calls for broad participation of salient and affected 
stakeholders. The methodology aims to draw connections with policymakers by including 
them in the stakeholder selection and by building on the connection between policy 
development and the fostering of transitions. MAMCA allows the display of objectives of 
powerful as well as underrepresented stakeholders who all have a stake in the problem or for 
the solution. Changes in the transition pathways result from the discussion based on the 
different opinions and views of the stakeholders, not by targeting consensus on the best 
performing scenario evaluation. The inclusion of objectives of stakeholders that are and those 
that are not represented in the current political representation can create legitimacy outside 
democratic voting procedures. The mentioned points of caution such as power structures and 
the availability of skills and competencies remain valid when MAMCA is applied for TM.  
The application of MAMCA has shown to support the TM approach by structuring the TM 
cycle and combining all relevant TM elements in one methodology. MAMCA allows us to build 
scenarios facilitating communication and consent-building despite different understandings 
of and objectives on the problem at stake in a multi-actor and multidisciplinary setting. The 
visualization of conflicting views on sustainability serves as a boundary object to facilitate 
communication and consent-building. 
While TM represents a framework for a new governance practice, MAMCA must be seen as a 
supporting methodology that is built on the same assumptions on how to pursue 
sustainability effectively; such as on a long-term planning approach, implemented through 
short-term actions, supported by multi-actor processes, deriving from back-and forecasting 
and a reflexive and recursive problem and solution structuring. When MAMCA is applied for 
TM, it reduces some of the critiques that were mentioned by including various stakeholders 
from society into the scenario development, by creating the option for mass participation, by 
providing an actual management approach of the stakeholder participation and the inclusion 
of their objectives.  
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Abstract 
Normative arguments from the Public Administration (PA) literature provide the basis for legitimizing 
government action. This literature, however, falls short in legitimizing socio-technical transitions. This 
article explores how this gap can be filled by providing a normative basis for transformative 
government. An extensive corpus of 100 publications is analyzed to cluster the transition tasks for 
government from the different transition frameworks and, when compared to the PA literature, 
identified legitimization problems for pursuing these tasks. The analysis shows that, even though some 
traditions present a normative basis for certain tasks, most of the transition tasks assigned to 
government do not align well with any of the PA traditions. This finding is consistent with a recently 
signaled urgent need for a new, emerging, legitimizing rationale for societal transition. We conclude 
by presenting the contours of Transformative Government as a new PA tradition, which can set the 
stage for an integration of PA and transition insights.  

Key words 
Transition, Government, Civil Service, Public Administration, Legitimacy 

1. Introduction  
Over the past decade, there has been increasing attention for meeting goals related to persistent, 
wicked, societal problems, such as climate change (EC 2011; Cagnin et al. 2012; Hicks 2016; Mazzucato 
2018a). Illustrative of this trend are the Sustainable Development Goals (SDGs), the ‘grand societal 
challenges’ defined by the EU and, subsequently, the mission-oriented innovation policy approach that 
has been adopted by governments at various levels (Brown, 2020; Mazzucato, 2018a; Kuittinen et al., 
2018). Solving these societal problems requires a socio-technical transition (e.g. Diercks et al., 2019; 
Schot & Steinmueller, 2018; Geels et al., 2016), which is a fundamental shift in the socio-technical 
systems by which our society is organized. These transition perspectives have yielded 
recommendations and tasks for governments and the civil service to engage with deeply rooted 
societal problems that require societal transitions (Bergek et al., 2015; Kivimaa and Kern, 2016). For 
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these tasks to be put into action, the Transition Literature (TL) depicts a government a priori as one 
that is willing to take on these new tasks.  

Within the government, the civil service plays an important, albeit understudied, role in these 
executing these transition tasks. Civil servants are part of an often-assumed dichotomy with politicians, 
but Svara (1999) argues that the civil service is complementary to politicians as both are crucial for the 
joint pursuit of sound governance. They initiate projects, prepare political debates, operationalize 
goals and translate these goals into policy. Like with any policy, the success of transition policy 
therefore depends on these inherently administrative tasks. Legitimizing the execution of these tasks 
requires a normative basis that will be explored in this study.   

A civil service working on transition could only legitimize these tasks once these are positioned 
within for them accepted normative framework. These accepted frameworks have been developed in 
the public administration (PA) literature at different periods in time to represent evolving public values 
and narratives of legitimation (Bourgon, 2011). They are called ‘traditions', and include the 
constitutional, discretionary and collaborative tradition1 (Stout, 2013). However, these traditions do 
not consider the notion of socio-technical transition and the implications of transition tasks for 
government legitimacy. Simultaneously, scant attention has been paid to interpreting PA traditions 
through the lens of socio-technical transition (Termeer et al., 2017). In this exploratory review, we 
examine the extent to which these two bodies of literature on PA and socio-technical transitions 
theoretically align to uncover possible tensions and prepare a necessary synthesis to legitimize the 
government’s role in socio-technical transitions. 

In the following we describe the transition and PA literatures, before discussing our methods (Section 
3). Section 4 then first reviews the TL to distill government’s transition tasks. It then analyzes the PA 
traditions to explore how their rationales on transition align or conflict with the transition tasks. From 
this we establish the compatibility of the TL and PA traditions and their transition rationales, and 
consequently on the legitimation grounds of the transition tasks by government. Subsequently, in the 
Discussion section, we reflect on the development of the idea of Transformative Government, as a new 
tradition which can provide the legitimation for government’s role in the socio-technical transition. 
Section 6 concludes by recapping the main contributions of this paper. 

2. Structuring the theoretical components  
2.1 Transition Literature 
The Transition Literature’s (TL) most dominant views include Transition Management (Rotmans et al., 
2001; Loorbach, 2010), the Multi-Level Perspective (Geels, 2002; 2004), Strategic Niche Management 
(Kemp et al., 2007; Schot and Geels, 2008) and Technological Innovation Systems  (Hekkert et al., 2007; 
Bergek et al., 2008). The more recent Mission-Oriented Innovation Policy approach can also be labelled 
a goal-oriented transition perspective (Diercks et al., 2019; Wanzenböck et al., 2020; Hekkert et al., 
2020).  

Transition Management has developed a practical, policy-oriented framework, which helps policy 
makers to shape transitions, with strategical, tactical, operational and reflexive activities (Loorbach, 
2010). Strategic Niche Management focuses on radically new innovations aiming to break through, 

 
1 Also referred to as Traditional Public Administration, New Public Management and New Public Governance, 
respectively (Bevir, 2010; Osborne, 2006). 
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which requires protection in their early stages of development and diffusion (Schot and Geels, 2008). 
The Multi-Level Perspective places Strategic Niche Management in the context of two higher levels of 
structuration – the socio-technical regimes and exogenous landscape – to provide a more holistic 
transitions perspective as emerging from the interplay of these three analytical levels (Geels, 2002; 
2004). Technological Innovation Systems analyzes the emergence of technological innovation, typically 
using the structural-functional approach to identify systemic problems that inhibit the development 
and diffusion of focal innovations (Hekkert et al., 2007). Finally, Mission-Oriented Innovation Policy 
emerged from the need for more directive government action in order to tackle wicked societal 
challenges, like climate change, through purposeful and directional innovation development and 
adoption (Edler and Boon, 2018; Diercks et al. 2019; Mazzucato, 2018ab). 

The TL originated in innovation studies around the year 2000, with an analytical focus on supporting 
the emergence of systems of innovation as well as destabilizing existing, dysfunctional structures 
(Köhler et al. 2019; Kivimaa and Kern, 2016). Its deep understanding of evolutionary processes of 
development contrasts with their more linear conception about how civil servants can make decisions. 
To obtain an understanding of the various perspectives on the role and position of the civil service, we 
will discuss different public administration traditions. 

2.2 Public Administration Traditions 
Public Administration traditions are accepted normative frameworks that represent evolving public 
values and narratives of legitimation (Bourgon, 2011). Stout (2013) has identified three PA traditions 
which promote distinctive roles for the civil service when using the lens of legitimacy: the 
constitutional, the discretionary and the collaborative tradition. Legitimacy is here defined as the 
mutual agreement that power is assigned to a certain actor and how that actor accounts for using that 
power (Rothstein, 2012; Simmons, 2001). The traditions emerged in sequence during the 20th century 
using distinct ideological frameworks to represent evolving public values in institutions, to diagnose 
problems and suggest solutions (Stout, 2013; Bourgon, 2011).  

Constitutional tradition 
In the beginning of the 20th century, in Western Europe and North America, similar traditions in PA 
emerged as a reaction against patronage and clientelism practices (Fung, 2004), which failed to deliver 
‘a predictable and right-based service’ (Torfing and Triantafillou, 2016: 14). To overcome this issue, a 
new PA framework was set up revolving around hierarchy, procedural accountability and predictability 
(Wilson, 1989). Legitimacy comes from the strict implementation of laws, procedures, and rules, which 
would make policy predictable for citizens (Rothstein, 2012). This constitutional tradition perceives 
civil servants as skilled professionals who strictly follow orders in a neutral, rational and accountable 
way (Stout, 2013; Pollitt, 2003; Olsen, 2006).  

According to this tradition, innovation is rare within governmental organizations, because it is costly 
to change routines, patterns and tasks in complex organizations. This complexity is an attempt to 
reduce uncertainty, and therefore the smallest changes are ‘likely to rouse the ire of some important 
constituency’ (Wilson, 1989: 69). Thompson (1965) even argues that bureaucracy and innovation are 
an inherent mismatch. The goals of the constitutional tradition undermine creativity and 
entrepreneurship and therefore change tends to be limited and incremental (Torfing and Triantafillou, 
2016: 16). 



Legitimizing Transformative Government 

4 
 

Discretionary tradition 
The discretionary tradition focuses on responsibility to efficiently achieve desired outcomes. It is 
heavily based on New Public Management theories (NPM) with a neoliberal ontology (Pollitt, 2003; 
Osborne and Gaebler, 1993; Wynen et al., 2014). NPM marks the introduction of managerial 
autonomy, performance management and incentives, and competition (Hood, 1991; Osborne, 2006; 
Wynen et al., 2014). These reform elements shifted legitimacy within government institutes from input 
and procedures to outcome accountability and results (Osborne and Gaebler, 1993). It advocates 
deregulation, public-private competition, and introduction of performance incentives as a cure for 
bureaucratic monopolies which are supposed to be costly and of low quality (Osborne, 2006; Torfing 
and Triantafillou, 2016).  

NPM tries to mimic the private market as much as possible by creating a stimulating environment to 
push the organization and staff to perform better, to take risks and to innovate (Wynen et al., 2014). 
Civil servants have a technical and strategic rationality and should act responsibly, efficiently and 
effectively (Stout, 2013).  They should see themselves as entrepreneurs and work on principles of 
competition and cost-consciousness towards ‘superior service delivery’ (Osborne and Gaebler, 1993). 
Competition is typically considered the permanent force for innovation which government normally 
lacks (Osborne and Gaebler, 1993). Decentralization and deregulation should compensate for this lack 
of systematic change as well, according to the discretionary perspective (Torfing and Triantafillou, 
2016). 

Collaborative tradition  
The collaborative tradition is about managing multiple societal centers through relying on self-
organizing, interdependence and resource exchange between actors, limiting the scope, power, and 
discretion of government (Rhodes, 1997). Between the forces of globalization on the one hand and the 
increasing diversity of society on the other, the government in this tradition is not able to cope with 
new complexities by itself (Bevir, 2010). The increasing difficulty of controlling swift societal changes 
with limited means reduces the ability of the government to be wholly accountable for society's 
problems. This process is called the hollowing out of the state (Rhodes, 1997). In a fragmented polity, 
or a centerless society (Bevir, 2010), governments become just one of many actors. 

Under the collaborative tradition, legitimacy is thus ensured through giving interest groups and citizens 
direct influence over the policy process, which should also lead to more successful implementation 
(Rothstein, 2012; Bouckaert, 1993). Decentralized actors should be empowered and encouraged to 
take bottom-up action, creating a demand upon which government can act (Sørensen, 2012). Together 
with these actors, civil servants produce public value through creating inclusive networks, partnerships 
and facilitating self-governance. Civil servants should see themselves as guardians of egalitarian 
interaction, giving technical advice. In the collaborative tradition civil servants should be responsive 
through a process of social inclusion and empowerment (Bevir, 2010; Rhodes, 1997; Stout, 2013).  

The collaborative tradition ‘provides spaces in which a plurality of competent actors is able to use their 
knowledge, creativity, entrepreneurship, and resources to find new and better ways of getting things 
done’ (Sørensen, 2012: 218). It helps to establish trust, destabilize routines for integrating new 
practices, perspectives and perceptions, which could lead to a restructuring of the rules of the game 
and a redefinition of roles and responsibilities (Metcalfe, 1993). 
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2.3 The gap between transition and PA literature 
The study of the role of government in socio-technical transitions should build on the TL to inform 
about transition tasks and on PA traditions to consider the normative frames the tasks should link to 
for legitimate action. However, these literatures are largely disconnected; within PA traditions socio-
technical transitions are barely analyzed (Termeer et al., 2017), and TL analyses do not link with PA’s 
normative frames. Some studies have been done on how competing PA traditions describe the way 
innovation is generated and adopted (Hartley, 2005; Hartley et al., 2013; Sørensen, 2012). However, 
these studies are not entirely applicable for understanding transitions from a PA perspective, as 
transitions occur over decades of addressing fundamental societal problems with combinations of 
innovations.  

In the remainder of this article we apply a systematic analysis of the literature to bring these separate 
branches of academic work into a single analytical framework by contrasting operational transition 
tasks with fundamental presuppositions of the PA traditions. We aim for a thorough confrontation 
between TL and PA, in order to map out the fundamental tensions. The following section describes the 
approach by which we engage in this process. 

3. Method  
To assess the compatibility of transition tasks with PA traditions, four analytical steps were taken. First, 
we reviewed the TL literature to cluster its tasks into aggregated categories of transition tasks for 
government. Second, we interpreted these tasks from the perspective of the PA traditions. Third, once 
these two building blocks were established, they were cross-referenced in order to identify the most 
problematic areas of compatibility. The compatibility issues were so profound, it drove us to include a 
fourth step, i.e. to prepare the outline of a new PA tradition that is aligned with transitions thinking. 
These four methodological steps are now described in greater detail. 

3.1 Step 1: clustering transition tasks 
We used an inductive approach to distill government tasks from the major transition frameworks. For 
each of the five frameworks, we identified two sets of ten representative articles. The top ten all-time 
most cited articles were found to generally outline the framework, while the top ten most cited articles 
since 2018 present recent applications of these frameworks. This resulted in a total of a hundred 
articles and book chapters collected through Google Scholar, in October 2019. 

An open coding methodology was used on the corpus, searching for government tasks (see Figure 1 
for a flowchart of the coding process). Matches were checked for relevance, then labelled in their 
original wording and subsequently clustered into more generic categories with more differentiated 
purposes and characteristics. A continuous, iterative effort was made to reduce the number of 
categories. Saturation was reached, i.e. no new transition tasks were identified, after seventy articles, 
illustrating the reliability of our approach.  
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Figure 1: Flowchart of the iterative coding process. 

3.2 Step 2: constructing PA rationale on transition 
To construct a PA rationale for examining transitions from a PA perspective, we built on the 
comparative models of Stout (2013) and Torfing and Triantafillou (2016). These studies provide a 
holistic insight into the PA traditions by constructing them through an extensive set of variables (Stout, 
2013: 100;Torfing and Triantafillou, 2016: 14-15) such as political ontology, principle theory, political 
authority, problem diagnosis, preferred solution, overall goal, role of employees, criteria of proper 
behavior, source of legitimacy and rationality. To focus the analysis, both models were combined into 
three overarching categories for assessing the transition tasks from the perspective of PA traditions: 
1) their main problem-solution diagnosis, 2) the role perception of civil servants, and 3) the 
characterization of legitimate action. We used these categories to construct the operational rationale 
of the three PA traditions regarding societal transitions. 

3.3 Step 3: cross-referencing transition tasks with PA transition rationales 
To expose incongruities between aggregated transition tasks (Section 4.1) and PA rationales on 
transition (Section 4.2), the transition tasks and rationales were cross-referenced. From this, the 
expected reaction of the civil service on these transition tasks is described per tradition. Transitions 
take several decennia to unfold, in which the configuration of actors and their interests shifts. In this 
analysis we mainly focused on the take-off phase of the transition, as conflicts between the old and 
the new are expected to be magnified in this phase (Loorbach, 2010; Kivimaa and Kern, 2016).  

Each aggregated task was evaluated on its acceptability for PA through interpreting them through the 
constructed rationales on transition (Section 4.2). Tasks are acceptable if they are: 1) in line with the 
dominant problem-solution diagnosis, 2) aimed at the conventional role of civil servants and 3) can be 
legitimized through that specific PA rationale. This process of logically understanding the congruity was 
repeated for each of the specific tasks. 

Iterate this process.
Iterate: code 'state is increasingly seen as a major actor in shaping directionality innovation', evolved into 'guiding 

role structural change'. 

Clustering all coded roles into categories.
Clustered previous code into 'give direction', together with e.g.: 'create discourse organisation', 'demand articulation', 'giving 

legitimacy to technological field', 'state ambition, set targets'. 

Coding tasks assigned to government, staying as close to text as possible.

Coded - 'state is increasingly seen as a major actor in shaping directionality innovation'

Recognize in text if sentence has a recommendation assigned to government.
"The role of the state in innovation policy is changing. Rather than being limited to supporting the capability and connectivity of 

and within systems to innovate, the state is increasingly seen—again—as a major actor in shaping the directionality of 
innovation" (taken from: Boon and Edler, 2018).

Search through text with words indicating government.
Search text with ‘government’ OR ‘state’ OR ‘public sector’ OR  ‘public policy’ OR  ‘federal’ OR  ‘ministry’ OR ‘administration’ OR  

‘bureaucracy’ OR  ‘policy makers’ OR ‘recommendations’ '
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To measure if an aggregated task is generally accepted by PA, we categorized all specific (sub-)tasks as 
‘accepted’, ‘hesitance’ or ‘rejected’ per tradition. Hesitance refers to tasks that civil servants in 
principle do not refute, but for which they need explicit authorization from their minister. The leading 
categorizing question was: ‘Reasoning from the different traditions, does a civil servant accept, 
hesitate or reject  this specific transitions tasks?’. We assumed that 1) there is no clarity on approval 
of their minister, 2) no market failure is demonstrated for the specific case at hand, and 3) broad 
stakeholders support remains unclear. The need to assume that these conditions are negative is 
necessary, because otherwise the specific nature of the PA traditions stays unclear in the analysis. The 
intercoder reliability check indicated a reliable alpha of 0.83, based on 51 textual fragments coded by 
two researchers. To calculate an indication for tasks to be generally unchallenged in the civil service 
we used an acceptance-reluctance ratio, in which tasks categorized as ‘hesitance’ are excluded 
because of their inherent ambiguity. 

3.4 Step 4: constructing the new PA tradition 
For constructing a new PA tradition, we examined which parts of existing PA traditions are useful for 
transition tasks and where some extra support was needed for the civil service to execute these tasks 
legitimately. We suggested elements from transition literature, public policy, political science and 
property right theory and structured the new tradition’s rational on transition by the same dimensions 
Stout (2013) and Torfing and Triantafillou (2016) used for their characterization of traditions. 
Acknowledging that more theorical and empirical work is needed to build a new PA tradition, we listed 
some tentative tensions underlying this new PA tradition as revealed by our analysis, which provides 
guidance for further analysis.  

4. Results 

4.1 Transition tasks for government 
Inductively coding a hundred transition papers yielded 88 different transition tasks for government, 
which we aggregated iteratively into five overarching categories, see Table 1.  

The first category was labeled as Give Direction. The orientation given by government through the 
articulation of demand, visions and ambition as well as taking the lead in establishing new (policy) 
programs, should steer the generation and diffusion of innovation towards societal needs (Edler and 
Boon, 2018). Direction is also provided by harder market interventions, such as ‘de jure’ standards.  

Create Governance was the second category. This category recommends that government takes an 
important role in opening the process of transition for multiple stakeholders and collective action, 
encouraging others to participate (i.e. Fagerberg, 2018; Rotmans et al., 2001). Additionally, 
government has an important role in developing and maintaining network relations and is responsible 
for specific collective outcomes within these networks.   

The third category to emerge was Support the New. This category recognizes the fact that government 
should engage with, support and fund new developments. It focuses on aiding niches which could lead 
to new configurations breaking into the dominant socio-technical regime over time (Kivimaa and Kern, 
2016). This requires government to engage with, facilitate and fund new developments (i.e. Hekkert 
and Negro, 2008; Bergek et al., 2008).  

The fourth group, Break Down the Dysfunctional, captures ‘regime destabiliation’ tasks (Loorbach, 
2007; Rotmans et al., 2001) that involve the proactive weakening and phasing-out of certain regime 
processes, so that they can be replaced by niche innovations (Turnheim and Geels, 2013, Kivimaa and 
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Kern, 2016). This makes Break Down the Dysfunctional the least illustrated of the five different 
transition categories. 

Our fifth category is internally focused and encompasses tasks around Develop Internal Capabilities 
and Structures to Provide for External Tasks. Through developing new skills and set up structures, 
government can enhance its ability to direct societal transitions. To achieve effective internal 
capabilities and structures, government should critically review its own role and routines (i.e. 
Mazzucato, 2016, Bergek, 2008, Goddard and Farrelly, 2018; Kemp et al., 2007).  

AGGREGATED 
TRANSITION 
TASKS  

NUMBER 
OF TASKS 

NUMBER 
OF 
ARTICLES 

NUMBER 
OF 
REFERENC
ES 

SPECIFIC POLICY TASKS 

1 - GIVE 
DIRECTION  

8 27 68 Articulate the direction: Articulate demand (1), Develop missions 
(2), Guiding role in structural change (3), Show leadership (4), 
State ambition and set targets (5), Translate ideas into priorities 
and actions (6), Vision the future (7). 
Create a constructive policy environment in order to steer: 
Create public organizations to link emerging markets with societal 
challenges (8), Create stable policy framework regarding 
guidance and market formation (9), Justify new policies and 
government intervention (10). 
Intervene in the market: Create and shape markets (11), Form 
markets through minimal consumption quotas (12), Give direction 
through establishing a favorable tax regime (13), Give legitimacy 
to technological field (14), Invest like a venture capitalist (15). 
Direct through enforced standards and regulations: Enforce laws 
(16), Enforce IP rights (17), Standardize and regulate (18). 

2 - CREATE 
GOVERNANCE  

15 26 63 Empower all participants: Acknowledge third sector (19), 
Encourage to participate (20), Make room for a variety of voices, 
arguments and interpretations (21). 
Develop and maintain networks: Create coalitions and make 
covenants (22), Facilitate development of networks (23), 
Facilitate Public Private Partnerships (24), Improve governance 
(25), Mediate in brokering (26). 
Responsibility for specific collective outcome within networks: 
Be the niche manager (27), Ensure process of co-evolution leads 
to desirable outcome (28), Facilitate reciprocal learning from 
experimentation (29), Help decide on strategic investments (30), 
Help find funding (31), Mobilize private financial organizations 
(32), Organize platforms for collective action (33), Stimulate 
collective learning process (34), Stimulate discussions (35). 

3 - SUPPORT 
THE NEW 

29 40 114 Engage in new developments: Embrace innovation as an option 
(36), Engage with new niche actors (37), Introduce technologies 
(38), Organize interaction between emergent technology groups 
and government (39), Select experiments (40), Steer from within 
a niche (41). 
Assist technological advancements and market support: Build 
beneficial infrastructure for innovations (42), Create and protect 
niches (43), Facilitate transition projects (44), Give temporary 
exemption (45), Mitigate initial negative impact of an innovation 
(46), Provide room for experimentation (47), Remove institutional 
barriers (48), Stimulate and initiate new pilots (49), Stimulate new 
developments (50), Support diffusion (51). 
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Fund new developments: Create innovation funds (52), Fund 
education (53), Fund experiments (54), Invest in new technologies 
(55), Public procurement (56), Stimulate with materials and 
subsidies (57), Support complementary technologies (58), Support 
research (59). 
Professionalize new developments: Demonstrate new 
innovations (60), Develop communication centers (61), Develop 
enough technological variation (62), Support organizations 
responsible for identifying best practices (63), Train third parties’ 
capacity and capability (64). 

4 - BREAK 
DOWN THE 
DYSFUNCTION
AL 

7 13 15 Change rules in regime: Introduce extra measures (65), Introduce 
taxes (66), Restrict use (67), Slow down or stop new unfavorable 
developments (68). 
Reduce support for dominant regime: Address market failures 
(69), Devise policies that erode the old regime (70), Provide 
evidence from experiments for regime shifts (71). 

5 - DEVELOP 
INTERNAL 
CAPABILITIES 
AND 
STRUCTURES 
(TO ENABLE 
EXTERNAL 
TASKS) 

17 23 45 Government must review its own role: Align social and 
environmental challenges with national innovation objectives 
(72), Become more entrepreneurial (73), Continuous monitoring 
and evaluation (74), Embrace opportunities (75), Internal focus on 
upscaling (76), Revise and critically evaluate own role and 
regulation (77). 
Development of new skills in order to: Analyze innovation 
systems (78), Build dynamic organizational capabilities (79), 
Develop the capacity for learning (80), Learn to experiment and 
explore (81), Take holistic perspective (82), Understand new 
technological developments (83), Work with new toolkit (84). 
Set up new structures in order to: Coordinate between public 
institutes (85), Create new institutional conditions (86), Embed 
processes in institutes (87), Set up responsible institutes (88). 

Table 1: Assigned tasks to government prescribed by Transition literature. 

4.2 Public Administration Rationales on Transition 

For each PA tradition, we deduced their operational rationale regarding societal transition by 
describing their problem-solution diagnosis, role perception of civil service and characterization of 
legitimate action, see Table 3 for an overview.  

 CONSTITUTIONAL 
RATIONALE ON TRANSITION 

DISCRETIONARY RATIONALE 
ON TRANSITION  

COLLABORATIVE RATIONALE 
ON TRANSITION 

PROBLEM-
SOLUTION 
DIAGNOSIS 

Problems of irregularity and 
unpredictability are core 
reasons for bureaucracies to 
exist. Obedient and neutral 
civil servants are the solution 
(Pollitt, 2003; Wilson, 1989).  

Ineffectiveness and 
inefficiency exist in 
governments without any 
competition. Government 
should focus on performance 
by including market incentives 
(Hood, 1991; Osborne and 
Gaebler, 1993). 

The growing inability to 
exercise control in a complex 
world leads to the necessity of 
sharing responsibility in 
networks. Transitions are 
therefore co-directed by 
society (Bevir, 2010; Rhodes, 
1997).  

ROLE PERCEPTION 
OF CIVIL SERVANTS 

Civil servants should not be in 
the position to influence the 
direction of the transition, but 
should follow their political 
leader. Civil servants are 
trained for the job, so they can 
execute tasks in a uniformed 

Civil servants are 
entrepreneurs who work on 
principles of deregulation, 
noninterference in the 
market, competition and cost-
consciousness (Osborne, 
2006; Stout, 2013). 

The role of the civil servant is 
to focus on emergent 
coalitions and bring actors 
together to construct a 
solution accepted by all 
(Sørensen, 2012).  
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way (Stout, 2013; Wilson, 
1989).   

CHARACTERIZATION 
OF LEGITIMATE 
ACTION 

The procedures and processes 
should be constitutionally 
clear, rational and traceable 
beforehand and precisely 
followed (Wilson, 1989). 

Deregulated markets are the 
default option to give 
direction and achieve results. 
If markets are deemed 
impracticable, public institutes 
should mimic private ones 
(Osborne, 2006; Wynen et al., 
2014). 

To gain legitimacy in dealing 
with structural change, a 
broad spectrum of societal 
parties must participate, 
unlocking different capacities 
(Rothstein, 2012). 

Table 3: PA rationales on transition. 

The constitutional rationale on transition is obedience-driven, because authorization to influence 
transition must result from politicians’ transition plans. From a discretionary perspective, the civil 
service in societal transitions should focus on performance and transition results should be achieved 
through market forces. The collaborative rationale on transition focuses on emergent coalitions and 
transitions results are realized through collaboration with a broad spectrum of societal parties. It is 
important to note that not one but all rationales are always present in public institutes (Stoker, 2006); 
each transition task will therefore be qualified and assessed by all rationales.  

4.3 Transition tasks cross-referenced with PA transition rationales 
In this section we cross-reference each PA tradition’s constructed rationale on transition with the five 
main aggregated Transition Tasks to detect possible incongruities, of which Table 4 provides an 
overview. 

Constitutional rationale  
The core premise of the constitutional rationale is the focus of civil servants on decisions made by their 
minister, and their abstinence from steering themselves. Therefore, Giving Direction, already difficult 
in an unpredictable political environment, is extra problematic in this tradition, because no bottom-up 
direction or continuity can be expected from civil servants. Civil servants need to follow, rather than 
provide direction. 

From this perspective, Creating Governance and opening the process of transition for active 
participation by the government is not the responsibility of civil servants. Voices other than that of the 
minister are of secondary importance for them, as bringing parties together to stimulate co-creation 
or collective learning would lead to unequal treatment as to whom to involve, which is considered a 
delegitimization of their role.  

Tasks involving Supporting the New have the same difficulties as explained above; the constitutional 
rationale warns strongly against picking winners and preferential treatment to facilitate new 
developments. Civil servants should be unwilling to make (even temporary) exceptions. Consequently, 
while the success of a transition depends on the support and protection of specific new developments, 
the constitutional tradition does not legitimize these tasks. 

To Break Down the Dysfunctional, civil service needs explicit orders from politics. Civil servants ought 
not to be in a position to decide what should be broken down. Only when orders are given by their 
minister, and if rules apply for all domains and parties in the same way, uniform, rational and traceable 
procedures can be applied to put pressure on the old regime. 
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Working on transitions calls for Developing Internal Capabilities and Structures. Some new capabilities, 
such as related to the tasks ‘learn to experiment and explore’, ‘be more entrepreneurial’ and ‘take a 
holistic perspective’, imply high degrees of freedom and new forms of reasoning from civil servants. 
From a constitutional rationale, this leads to friction as discretionary space ought to be minimized and 
work should be traceable and executed through standards and procedures. Other necessary 
capabilities and internal structures to make scale, such as ‘develop capacity for learning’, ‘embed 
process in institute’ and ‘setting up responsible institutes’, are seen as core tasks of the civil service 
and they can therefore be executed adequately in this tradition. 

To conclude, civil servants working in the constitutional tradition are themselves not legitimized to 
execute new transition tasks. Without directions of their minister, their capacity to undertake 
transition tasks is nonexistent; hence they can hardly steer, support or destabilize transitions. A 
minister who advocates a transition would certainly accelerate steering the transition, particularly 
through Giving Direction, however most tasks will still not be acknowledged. 

Discretionary rationale 
Within the discretionary rationale, civil servants should mimic market mechanisms and must beware 
not to disturb the market. Giving Direction is not a task for government, except when something is 
accepted as an obvious market failure. In addition, no direction can be given because of the 
impossibility to evaluate the efficacy and effectiveness of fundamental redirections of government, 
since the effects are hard to monitor over a highly uncertain period of multiple decades. Their 
preferred alternative, an incremental or lean approach, is unable to cope with system transformation 
(Hartley et al, 2013). 

Emerging (market) parties can be included in the creation of governance with public-private 
partnerships if it makes the process more efficient. However, tailor-made solutions could lead to higher 
costs and less efficiency and are therefore disheartened. In addition, the discretionary rationale 
discourages the sharing of knowledge, collective learning and open innovation, due to its perceived 
interference with competition (Hartley et al., 2013).  

The discretional rationale would be skeptical about Supporting the New since it advocates that the 
market, rather than the government, picks the winners. As such, government should not intervene in 
early-stage market development. As the discretional rationale follows the dominant market paradigm, 
new developments based on other assumptions, for example new business models based on 
sustainable and social propositions, are ignored (Hartley et al., 2013).  

Breaking Down the Dysfunctional will be met with reluctance when it is seen as market interference – 
‘picking losers’. The discretionary rationale will argue that the market breaks down the unwanted by 
itself. Interference is acceptable if market failures are evident and accepted as such. However, if no 
market failure is acknowledged by politics, according to the discretionary rationale, there is no 
legitimacy to act. Therefore, these tasks are improbable to be undertaken solely by civil service 
following this rationale.  

Developing Internal Capabilities and Structures needed for an entrepreneurial mindset are certainly 
encouraged, when coming from principles of deregulation, noninterference and competition. Civil 
servants ought to be trained to be cost conscious and use innovation in order to improve effective and 
efficient service delivery. When the focus on transitions compels government to take responsibility for 
coordination and directionality back from the market, a clear ideological mismatch will surface 
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between the conceptualization of the entrepreneurial mindset envisioned by the discretionary 
rationale and what TL intends with a policy entrepreneur.  

To conclude, a general unwillingness to intervene in the market is decisive for civil servants working in 
accordance with this tradition. This results in a limited capacity of government to proactively shape 
the transition. Especially Giving Direction, Support the New and Breaking Down the Dysfunctional are 
not seen as tasks for government but for the market.  

Collaborative rationale 
From a collaborative rationale, neither governments nor markets are in the position to Give Direction 
to the transition. With the articulation and development of demand and missions, civil servants should 
take the interests of all relevant actors into account, even the actors clearly belonging to the current, 
dysfunctional regime. Transition implies losers and consequently, resistance by vested interests that 
need to be overcome, not welcomed. Hence, the more radical decisions needed for a societal transition 
cannot be taken, since broad stakeholder support is needed.  

The collaborative rationale does serve the transition tasks of Creating Governance well. This rationale 
focuses on empowering all parties and acting within networks. Working with deeply seeded ideological 
differences and power imbalances within a coalition are among the greater challenges that this 
tradition must face (Hartley et al., 2013). The receptive attitude towards objection of vested interests 
inhibits transitions.  

The collaborative rationale takes a constructive view towards Supporting the New; it affirms 
government's role in supporting new collective developments; creating niches, demonstrating and 
legitimizing innovations as well as organizing interaction between technology and government. 
However, as this rationale fixates on the inclusiveness of all parties, it is difficult to establish consensus 
on which new developments should be facilitated. 

Breaking Down the Dysfunctional in this rationale requires an inclusive coalition. Parties invested in 
the old regime are most likely not inclined to agree on breaking it down. This rationale is responsive to 
reactions from society, acknowledging that government is unable to govern without broad support. 
Government is not the singular actor (anymore) who decides what must be broken down, but shares 
this responsibility with the market and societal actors, leading to a potential deadlock.  

The collaborative rationale means to engage holistically with and learn from other and new parties. 
The Development of Internal Capabilities and Structures needed for transitions is viable from a 
collaborative rationale. However, the possibility of institutionalizing all different recommendations is 
limited because government is no longer the only actor who is in control, therefore it also shares the 
responsibility of acquiring new skillsets within a network.  

To conclude, from a collaborative perspective, nation states are in the process of hollowing out as they 
increasingly share responsibilities with a broad range of stakeholders, i.e. the potential losers of the 
transition, making the government less effective in executing system changes. It needs broad coalitions 
and inclusion, limiting their executive power and vision. As TL expects government to steer, support 
and break down, it ignores the bounded capacity of government that is postulated by the collaborative 
rationale.  
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Misalignment of TL and PA 
Table 4 provides an overview of the compatibility of each specific transition task with the different PA 
traditions.  

Table 4: Transition tasks cross-referenced with PA transition rationale with an Acceptance-Rejected 
ratio. The numbers link to the numbered transition tasks in Table 1. 

The Table highlights that that the three PA traditions do not align well with the transition tasks of 
government. First, the PA literature perceives Giving Direction as a task not for civil servants, but for 
the political side of government (constitutional rationale), for the market (discretionary rationale), or 
for society as a whole (collaborative rationale). Second, the constitutional and discretionary rationale 
do not explicitly focus on Creating Governance. From the collaborative rationale, government is the 
place where the different interests meet, but since it strives for agreement between proponents and 
opponents, the pace of the transition is slowed down. Third, as the logical outcome of the transition 
tasks of ‘Supporting the New’, is – to some extent – to pick winners, this process confronts the impartial 
status civil servants strive for in all traditions, leading to rejection or hesitance of the prescribed task. 
The collaborative rationale does focus on supporting emergent groups and activities in the first stages 
of innovation, but lacks the legitimacy to grow and scale up. Fourth, Breaking Down the Dysfunctional, 
or putting the old regime under pressure, will immediately evoke public and political debate because 
this determines who loses its economic prospects. Civil servants will therefore reject this task without 

CLUSTERED POLICY TASKS TRANSITION RATIONALE OF 
THE CONSTITUTIONAL 
TRADITION 

TRANSITION RATIONALE OF 
THE DISCRETIONARY 
TRADITION 

TRANSITION RATIONALE OF 
THE COLLABORATIVE 
TRADITION 

1. GIVE DIRECTION Accepted: 8, 16, 17 
Hesitance:  
Rejected: 1, 2, 3, 4, 5, 6, 7, 9, 10, 
11, 12, 13, 14, 15, 18 
 
16% 

Accepted: 16, 17 
Hesitance: 7, 9 
Rejected: 1, 2, 3, 4, 5, 6, 8, 10, 
11, 12, 13, 14, 15, 18 
 
13% 

Accepted: 8, 16 
Hesitance: 6, 7, 17 
Rejected: 1, 2, 3, 4, 5, 9, 10, 11, 
12, 13, 14, 15, 18 
 
13% 

2. CREATE GOVERNANCE Accepted: 25, 
Hesitance:  
Rejected: 19, 20, 21, 22, 23, 24, 
26, 27, 28, 29, 30, 31, 32, 33, 34, 
35 
 
6% 

Accepted: 19 
Hesitance: 20, 21, 22, 25 
Rejected: 23, 24, 26, 27, 28, 35 
29, 30, 31, 32, 33, 34 
 
 
8% 

Accepted: 19, 20, 21, 22, 23, 25, 
26, 27, 29, 31, 32, 33, 34, 35 
Hesitance: 28 
Rejected: 24, 30 
 
 
87% 

3. SUPPORT THE NEW Accepted: 41, 56 
Hesitance: 48, 52, 53 
Rejected: 36, 37, 38, 39, 40, 42, 
43, 44, 45, 46, 47, 49, 50, 51, 54, 
55, 57, 58, 59, 60, 61, 62, 63, 64 
 
 
8% 

Accepted: 36, 41, 56 
Hesitance: 42, 48, 53 
Rejected: 37, 38, 39, 40, 43, 44, 
45, 46, 47, 49, 50, 51, 52, 54, 55, 
57, 58, 59, 60, 61, 62, 63, 64 
 
 
12% 

Accepted: 36, 37, 39, 41, 43, 49, 
50, 52, 54, 55, 56, 57, 59, 60, 61, 
63, 64 
Hesitance: 42, 44, 45, 46, 47, 
48, 53, 58, 62 
Rejected: 38, 40, 51 
 
85% 

4. BREAK DOWN THE 
DYSFUNCTIONAL 

Accepted:  
Hesitance: 66, 68 
Rejected: 65, 67, 69, 70, 71 
 
0% 

Accepted: 69 
Hesitance:  
Rejected: 65, 66, 67, 68, 70, 71 
 
14% 

Accepted: 71 
Hesitance: 66, 68, 69 
Rejected: 65, 67, 70 
 
25% 

5. DEVELOP INTERNAL 
CAPABILITIES AND 
STRUCTURES 

Accepted: 76, 80, 85, 87 
Hesitance: 72, 78, 88 
Rejected: 73, 74, 75, 77, 79, 81, 
82, 83, 84, 86 
 
29% 

Accepted: 73, 74, 75, 76, 77, 79, 
80, 81, 84 
Hesitance: 83, 85 
Rejected: 72, 78, 82, 86, 87, 88 
 
60% 

Accepted: 73, 74, 75, 77, 78, 79, 
80, 81, 82, 83, 84, 85, 86 
Hesitance: 72, 76 
Rejected: 87, 88 
 
87% 
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explicit political instruction. Last, in all PA rationales the civil service is expected to Develop New 
Capabilities. Tasks aimed at enhancing the discretionary space for civil servants are, however, rejected 
by the constitutional rationale. 

The analysis also suggests there are opportunities for government adopting the transition tasks. The 
constitutional tradition appears useful for accelerating the transition when a susceptible, green 
government Gives Direction and is not afraid to Break Dysfunctional Structures Down. However, due 
to the volatility of politics and the necessity of long-term commitment to a transition, this combination 
reduces the needed stability. The discretionary tradition shows an opportunity to Give Direction and 
Break Down Dysfunctional structures when market failures are accepted. In many sustainability 
transitions, negative externalities are apparent, but still civil service are generally unwilling to act on 
recommended transition tasks without explicit political backing. The transition tasks Create 
Governance, Support the New and Develop Internal Capabilities benefit most from the collaborative 
tradition. This tradition is open for renewal and new stakeholders, but has trouble Giving Direction and 
Breaking Down the Dysfunctional.  

5. Towards Transformative Government 
Due to the uncovered fundamental incompatibilities between the existing PA traditions and the 
transformative tasks assigned to government, that even holds for two clustered tasks under the 
collaborative tradition, we propose to develop a new, additional PA tradition. This tradition, labelled 
‘Transformative Government’, connects the TL’s rationale of solving societal problems through socio-
technical transition, to an embedded role perception with accepted legitimacy claims from the PA 
literature. A Transformative Government is a government that understands, accepts and executes 
transition tasks building on a new normative framework. It synthesizes notions of system change with 
understanding of administrative processes, legitimacy and democracy to enable a legitimized pursuit 
of transition tasks.  

Transformative Government as a new PA tradition builds thus on the understandings of transition tasks 
by TL; on fundamental discussions on innovation and democracy from political science (i.e. Sørensen, 
2017); on a reconstructed relation between civil service and politics by PA (Svara, 1999); and on new 
ways of obtaining legitimacy for intervention by a combination of the property right theory  and the 
rights of nature (i.e. Hutchison, 2014).  

This last building block is a new and possibly fruitful perspective for the legitimation of the transition 
task Break Down the Dysfunctional. It conceptualizes environmental entities and future generations as 
legal persons. For example, the Whanganui River in New Zealand is declared ‘a living entity in its own 
right and is incapable of being owned as property’, which can enforce its rights and duties against 
others (Hutchison, 2014: 179), akin to corporations (Gordon, 2018). 

In sum, the transformative rationale on transition focuses on societal problems. In order to have 
legitimacy in dealing with adaptation to systemic change, government takes an assertive role by 
recognizing the interests of the future generation and natural entities. This guardianship results from 
a conscientious socio-ecological ontology. The role of the civil service is to be a system architect, 
safeguarding the alignment of social and environmental challenges with national objectives, for the 
full duration of the transition. 

 



Legitimizing Transformative Government 

15 
 

 TRANSFORMATIVE GOVERNMENT RATIONALE ON TRANSITION 
PROBLEM-SOLUTION 
DIAGNOSIS 

Transformative Government would solve societal problems through socio-technical transition. 
The current absence of a steering transformative government is manifested in a failure to 
collectively adapt to these emerging societal problems, i.e. system lock-in. Part of the solution 
lies in the emerging ontology that humans are collectively responsible for socio-ecological 
resilience and that collectively they should adapt their socio-technical systems.  

ROLE PERCEPTION OF 
CIVIL SERVANTS 

Within Transformative Government, civil servants see themselves as future oriented, system 
architects working with other stakeholders. They are trained to think holistically and abductive, 
aligning social and environmental challenges with national objectives. In matters of giving 
direction to the transition, the civil service focuses on their complementarity with politics.  

CHARACTERIZATION OF 
LEGITIMATE ACTION 

Legitimacy is found in the translation from Sustainable Development Goals to national and 
regional objectives and the acknowledgement that governments need to take an assertive role 
societal transitions. Future generations and natural entities are recognized as having a rightful 
place at the negotiations.  

Table 5: Transformative Government rationale on transition. 

This outline of a Transformative Government Rationale provides a starting point for analyzing the role 
of government in a societal transition. The tradition provides a basis for legitimizing transformative 
government but it also raises various issues that require further exploration and debate and that need 
to be addressed in further research to develop this tradition.  

A first issue is the democratic basis for directionality. Kattel and Mazzucato (2018) describe the shift in 
innovation policy from a focus on the quantity of innovation (i.e. number of patterns and jobs) towards 
its quality (their orientation towards societal goals), as a normative turn. They emphasize the 
importance of setting direction for innovation towards sustainable growth. Within TL this normative 
turn is even more pertinent than in innovation literature (Köhler et al., 2019), as it maps the direction 
of change a priori, e.g. presuming the urgent need for CO2 neutral solutions. As the above analysis 
shows, if directionality does not concur with broad societal support, legitimacy within the civil service 
immediately becomes problematic. With a predetermined direction as suggested by many transition 
studies, the democratic debate is cut out, triggering resistance of the proposed task. We contend that 
a new Transformative Government tradition is needed to unpack political-administrative relations and 
democratic dynamics on authority and legitimacy in transitions. 

A second issue is that legitimacy from urgency and necessity may lead to technocracy. Urgency and 
necessity as source of legitimacy would appear to be justifiable in TL’s scholarly debate (see Hysing & 
Olsson, 2018 for their account of inside activism). However, if any action is legitimate because of its 
urgent necessity, regardless of other values, it depoliticizes the discussions (Swyngedou, 2010). Once 
a discussion is depoliticized, proposed solutions become authoritarian or technocratic. Sadowski and 
Selinger (2014) argue that technocratic tendencies are being justified through conceiving of its 
interventions as a responsibility to society, surmounting extensive political disagreements, replacing 
politics itself. Technocratic solutions thus may have limited consideration on questions about justice 
and fairness (Sadowski and Selinger, 2014). There is a priori no reason for society to limit itself to a 
particular mode of sustainable development (Grin et al., 2010), meaning that sustainable development 
is essentially a matter of political judgement (Loeber, 2004). Transformative Government must 
therefore develop pathways so technocratic ideas can be familiarized and debated in a broader public, 
without losing vigor and pace. 

A third issues is the political-administrative deficiency to handle transition goals. Just as PA has limited 
attention to technological innovation (Meijer and Löfgren, 2015), it also remains theoretically 
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underdeveloped regarding the transformative responsibilities a government has. As a result, their 
main frameworks frustrate the civil service in executing tasks needed for transitions. Traditional 
steering strategies are ineffective and not focused on transition (Meadowcroft, 2005). However, eager 
governments want increasingly to be advised on how they can rethink their policies and institutional 
settings when dealing with transitions (Turnheim et al., 2020).  

In sum, politics, especially in times of change, is known for its volatility (Meadowcroft, 2005). The 
stability and direction of the transition may best be conserved by the administration, but it is not clear 
how to do so legitimately and democratically. This may require political innovation, which means an 
intentional effort to alter: 1) political institutions and procedures to enable the civil service to 
safeguard transitions for the full duration of the transition (several decades), 2) the political decision-
making processes to give the necessary mandate, legitimacy and influence to the civil service to do 
safeguard transitions and 3) formulate and codify these new roles in policy (Sørensen, 2017). This 
requires rethinking the complementarity and interdependence between politics and the civil service 
(Svara, 1999; Svara, 2002). In debunking the strict political-administrative dichotomy, Transformative 
Government may find new forms of independence, leadership, responsibility and therefore legitimacy. 

6. Conclusion 
This paper set out to examine the extent to which the socio-technical transitions and PA literatures 
theoretically align, to uncover possible tensions and prepare a necessary synthesis to legitimize the 
government’s role in socio-technical transitions. We inductively coded a hundred TL articles on tasks 
assigned to the government (five categories emerged: Give Direction, Create Governance, Support the 
New, Break Down the Dysfunctional and Develop Internal Capabilities and Structures) to cross-
reference them with constructed rationales on transition from the different PA traditions. The analysis 
showed that a majority of the transition tasks are at present not compatible with the PA rationales. 
The existing PA traditions do give some interpretative flexibility to civil servants to undertake 
transformative action, but when clustered, each transition task antagonizes at least one PA tradition.  

To provide a legitimation for government’s role in societal transition, we propose the development of 
Transformative Government as a new PA tradition. Transformative Government must find ways to 
combine PA insights on legitimacy, public support and democracy, with the transition tasks 
recommended by the TL literature.  

The contributions to the literature are threefold. First, this paper forms an addition to the TL literature 
by providing an overview of government’s transition tasks and identify the problems of legitimation 
from a PA perspective. This analysis helps to understand why a civil service may not adopt transition 
tasks that the TL deems urgent, legitimate and effective. Second, the paper provides a new normative 
framework – Transformative Government – which extends the PA literature with an understanding of 
new arguments for positioning the role of government in societal transition. Third, the paper provides 
a synthesis of the literatures on TL and PA and highlights that the synthesis of these bodies of literature 
is needed to provide both an understanding of the new role of government in a societal transition and 
arguments for legitimizing this new role. 

Our proposal of a new tradition of Transformative Government in addition to the existing traditions of 
constitutional, discretionary and collaborative government, calls for further research. These new lines 
of thought are urgent and should be validated with interviews and grey literature. We chose to make 
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this first fundamental analysis on the basis of assumptions and argumentation; however, the findings 
could be further refined through a systematic review within the PA literature on societal transitions. 

The tradition of Transformative Government requires more normative elaboration. We identified 
three issues that need to be addressed to provide a strong legitimation for Transformative 
Government: the democratic basis for directionality, the risk of technocracy and the political-
administrative deficiency. We contend that addressing these issues is highly urgent for actually 
realizing the societal transition towards a more sustainable society in a legitimate manner. 
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A B S T R A C T

Energy policies play an important role in accelerating ‘sustainable transitions’ by enabling and incentivizing
investment in electricity generation from renewable sources. Key policies such as feed-in tariffs, tradable permits
and auctions were pioneered in OECD nations, notably within the European Union, and in recent years have
been the subject of donor-funded projects to transfer such policies to lower-income countries. However, within
the wider transition studies literature, there is a lack of detailed understanding regarding the process of how this
policy transfer takes place in the renewable energy sector. Our research addresses this gap by analyzing the
micro-politics and actor-strategies by which the GETFiT program was implemented in Uganda. In particular, we
focus on the interplay of transnational and national actors in pursuit of specific policy objectives. Informed by
case study method and qualitative research, we employ theoretical perspectives, archival data sources and semi-
structured interviews to adapt the policy transfer framework to the agency perspective of policy translation. We
find that transnational influences, resource flows, local embeddedness, and institutional resilience are all ne-
cessary prerequisites for a coherent policy outcome. Moreover, this study opens up an avenue of research into co-
creation processes and relational perspectives in sustainasbility transitions.

1. Introduction

International efforts to mitigate climate change have primarily been
led by industrialized frontrunner countries, such as Germany and
Denmark. The United Nations Framework Convention on Climate
Change (UNFCCC) mandates that such mitigation measures must also
be pursued by the less-industrialized, low-income countries (Popp,
2011; Wei, 1995), such as through technology transfer (Desgain and
Haselip, 2015). The Paris Agreement (2015) adopts a more bottom-up
approach, within the UNFCCC structures, allowing for voluntary
pledges and contributions by both developed and developing countries
(Clémençon, 2016; Dimitrov, 2016). Non-OECD countries, such as India
and China, contribute an increasingly high share to global greenhouse
gas (GHG) emissions and are also leading manufacturers of low-carbon
technologies (Zhang and He, 2013; Gosens and Lu, 2014; Sahoo, 2016).
Unlike normal market processes, the uptake of low-carbon technologies
must happen at a faster pace if the world is to close the emissions gap
(Kalkuhl et al., 2018). Low-income African countries have an increased
potential to industrialize on the basis of renewable energy (RE) tech-
nologies as opposed to the conventional sources. While there has been a
significant preoccupation with technology transfer (De Coninck et al.,
2007; Murphy et al., 2015; Schneider et al., 2008), such transfer

processes are enabled through factors such as incentive frameworks,
supportive policies and market creation, among other state-led inter-
ventions.

The field of sustainability transitions is relevant here as it analyses
how the complex interplay of technology, policy, institutions, markets,
and society co-evolve and influence each other while being enmeshed
within political economy (Ockwell and Mallett, 2012). Such interlinked
processes are fundamental to catalyzing low-carbon development
(Geels, 2010; Raven et al., 2012; Verbong and Geels, 2010). A key re-
quirement for sustainable transition is the redirection and acceleration of
technological change for which policies play an important role (Rogge
and Reichardt, 2016). Within transition studies, reaching a better un-
derstanding of the policies and politics presents an emerging research
agenda (Markard et al., 2012; Rogge and Reichardt, 2016). Much of the
thinking in this field builds on the acknowledgment that policies are
key to shaping transition trajectories through regulations, subsidies,
incentives etc. As a result, scholars have undertaken systematic studies
to analyze the politics of policy-making processes, such as the role of
political coalitions in energy transitions in the US (Hess, 2014), ad-
vocacy coalitions in Swiss energy policy (Markard et al., 2016), and
policy networks in Norwegian energy transitions (Normann, 2017).
They have employed prominent and classical frameworks such as

https://doi.org/10.1016/j.enpol.2019.05.053
Received 29 December 2018; Received in revised form 6 April 2019; Accepted 25 May 2019

∗ Corresponding author. UNEP-DTU Partnership, UN City, Marmorvej 51, 2100, Copenhagen, Denmark.
E-mail address: lakpa@dtu.dk (P.L. Bhamidipati).

Energy Policy 132 (2019) 1320–1332

0301-4215/ © 2019 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/03014215
https://www.elsevier.com/locate/enpol
https://doi.org/10.1016/j.enpol.2019.05.053
https://doi.org/10.1016/j.enpol.2019.05.053
mailto:lakpa@dtu.dk
https://doi.org/10.1016/j.enpol.2019.05.053
http://crossmark.crossref.org/dialog/?doi=10.1016/j.enpol.2019.05.053&domain=pdf


advocacy coalition framework, multiple streams approach, punctuated
equilibrium theory, discourse coalition framework and policy networks
approach. Further, it has been increasingly recognized that a multi-
plicity of instruments, unlike the focus on single instruments pre-
viously, are needed to foster low-carbon transitions. As a result, scho-
lars have developed analytical conceptualizations of ‘policy mixes’ and
applied them empirically in various Western contexts (Kivimaa and
Virkamäki, 2014; Rogge and Reichardt, 2016; Kivimaa and Kern, 2016;
Rogge et al., 2017; Edmondson et al., 2018; Reichardt et al., 2016).
Markard et al. (2016) note that transition studies are just beginning to
pay more attention to the “political circumstances that make the
adoption of such policies likely”. Kern and Rogge (2018) argue that
transition scholars have so far made limited use of policy process the-
ories and have limited understanding of the politics in policy processes.
Based on a review of the studies employing policy frameworks in sus-
tainability transitions, Kern and Rogge (2018) identify two short-
comings, which include the continued focus on single policy instru-
ments, and the neglect of the linkage between policy outcome and
socio-technical change.

We contribute to this emerging research agenda by focusing on how
policies lead to socio-technical change by analyzing policy process and
employing a ‘policy translation’ approach. Policies in the context of
sustainability transitions are unique, as they are geared towards
speeding up the deployment of low-carbon technologies and mitigating
climate change. However, a significant element of the policy processes
is the international movement and adaptation of policies (Oberthür and
Tänzler, 2007; Paterson et al., 2014; McCann and Ward, 2013; McCann
and Ward, 2012; Stone, 2017), specifically in the context of developing
countries. This has received limited attention within transition studies.
In this paper, we focus in particular on how policies are transferred in
specific developing country contexts, and the political dynamics it en-
tails. This also links to the transition processes in the global south,
which typically pose unique challenges and complexities that are dif-
ferent from their counterparts in the global north. These include weak
institutional arrangements, less efficient bureaucracies, higher eco-
nomic and political instability, and socio-economic inequality (Hansen
et al., 2018, Ramos-Mejía et al., 2018). There is limited evidence on the
dynamics of how renewable energy policies are transferred to devel-
oping countries, such as Sub-Saharan Africa (SSA), and how that trig-
gers further socio-technical change.

Since the early 1990s, the European Union (EU) has positioned itself
as a pioneer in climate change mitigation policies (Oberthür and
Tänzler, 2007). Germany was the first European country to adopt a
Feed in Tariff (FiT) program in 1991, followed by Denmark and Spain
(Jacobs, 2016). FiTs have been structured in a number of ways and
since early 2000s, there has been a shift from value-based to cost-based
FiT programs, and from variable to fixed-rates, with long-term certainty
(Jacobs, 2016). This served as a catalyst for RE growth not only in
Europe but also worldwide. Lately, however, renewable energy auc-
tions (RAs) have become popular, being adopted by 9 countries in 2009
to 44 countries by early 2013. RAs are market-based competitive bid-
ding schemes, where typically a certain amount of power (megawatts-
MW) of renewables are offered for bidding to project developers, with
the assumption that competition will lead to reduced tariffs (Eberhard
and Kåberger, 2016; Alvarez et al., 2017). This significant interest in
RAs is driven by increasing maturity of technologies (such as wind and
solar) and a rapid decline in the costs (IRENA, 2018). The number of
countries adopting FiTs and RAs were 80 and 67 in 2017 (IRENA, 2013;
IRENA, 2018). In Africa, there has been a growing interest to deploy
policies that enable investment in renewables. Illustrative examples
include adoption of FiTs by South Africa, Kenya, Uganda, Tanzania, and
Rwanda (Eberhard, 2013; Mendonça, 2009; Nganga et al., 2013) and
RA schemes in South Africa, Uganda and Zambia (Eberhard and
Kåberger, 2016; Meyer et al., 2015; Winkler et al., 2018).

This article examines how market-oriented policy instruments (FiTs
and RAs) were transferred in Uganda in the period between 2010 and

2015, by employing the framework developed/proposed by Dolowitz
and Marsh (2000), and linking it with a ‘policy translation’ agency
perspective (Stone, 2012; Mukhtarov, 2014) to study socio-technical
change. We are interested in “action-oriented intentional activity”
(Evans and Davies, 1999), and how knowledge about policies and ad-
ministrative arrangements in one context are used to develop policies
elsewhere. For this, we focus on analyzing the specific actor con-
stellations through which the process was facilitated, and highlight
their roles and strategies in mediating and shaping the resulting out-
comes. In addition, we describe how policy transfer became part of
ongoing political negotiation processes, which involved significant re-
configuration, modification and further development of the imported
policies within the national context. This article is informed by primary
research and aims to illuminate the policy processes by employing the
case of RE policies in an under-researched empirical context, while il-
lustrating the roles and agency of national and transnational actors. The
research question guiding this article is: How did the actor constellations
translate RE policy (case of GETFiT) and accelerate transitions within the
specific political and institutional context of Uganda?

In the following section, we elaborate the analytical framework. In
section three, we classify the approach and strategies of policy en-
trepreneurs, drawing on theoretical concepts, in-depth interviews and
archival data. Section four presents a background of the electricity
sector and the history of FiT, followed by section five, which presents
the main empirical and analytical findings. The final section reflects on
the policy process and what it implies for sustainability transitions,
followed by concluding remarks.

2. Policy transfer and translation

2.1. The conventional policy transfer approach

This article draws on the literature on policy transfer, which
emerged in the 1980s from the field of comparative policy studies. The
concept of policy transfer is understood in the literature as “a process by
which knowledge of policies, administrative arrangements, institutions
and ideas in one political system is used in the development of similar
features in another” (Benson and Jordan, 2011; 366). The literature on
policy diffusion is considered to be complementary to policy transfer.
Both transfer and diffusion processes share the assumption that “gov-
ernments do not learn about policy practices randomly, but through
common affiliations, and institutional membership” (Simmons and
Elkins, 2004). The mechanisms for policy transfer have been recognized
to be either ‘voluntary’ or ‘coercive’ (Dolowitz and Marsh, 2000). Vo-
luntary policy transfer implies that countries or policymakers willingly
adopt policies by way of learning, emulation (Bennett, 1991; Simmons
and Elkins, 2004), ‘hybridization’, ‘synthesis’, ‘inspiration’ (Rose, 2005)
and/or ‘lesson-drawing’ (Haas, 1992; Common, 2004; Stone, 2001;
Rose, 1993, 2005). On the contrary, coercive transfer implies pressured
adoption of policies, imposition of norms or standards by direct means
or indirectly through conditionality obligations resulting from trans-
national policy externalities (Stone, 2001, 2017; Benson and Jordan,
2011).

A major preoccupation of this field has been the question of whether
and why different countries develop similar policies over time. While
diffusion and transfer are concerned with process patterns, policy
convergence is associated with outcomes (Knill, 2005). Since the 1990s,
policy convergence has mostly been associated with the phenomenon of
liberalization (Simmons and Elkins, 2004) and opening up economies to
global market forces. Among transnational organizations and global
financial institutions such as World Bank (WB) and the International
Monetary Fund (IMF) (Stone, 2004), this can be linked to the structural
adjustment reforms introduced in developing countries, with conditions
of privatization and market-oriented policies (Pauly, 2018; Haggard
and Kaufman, 2018). It is important to note these macro-level ideas and
global processes that have steered sector-specific policy and governance
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regimes in various national contexts, leading to diverse outcomes
(Haselip and Hilson, 2005; Haselip and Potter, 2010).

The literature on policy transfer has evolved from being state-cen-
tric to encompassing transnational and non-state actors (Benson and
Jordan, 2011), from being used to study social welfare policies (edu-
cation, health) to encompassing a wide range of issues such as en-
vironmental (Betsill and Bulkeley, 2004), and also from being empiri-
cally situated in the US and Europe to Australia and Asia. A conceptual
framework which gained the most traction for analyzing policy transfer
was developed by Dolowitz and Marsh (2000), hereby referred to as the
DM model. It was envisioned as a heuristic framework. The DM model
is based on six key analytical questions that support the systematic
assessment of the policy transfer process, which are: Why do actors
engage in policy transfer? Who are the key actors involved in the policy
transfer process? What is transferred? From where are lessons drawn? What
are the different degrees of transfer? What restricts or facilitates the transfer
process? How is the policy process related to policy success or failure?

2.2. A newer understanding of policy transfer

The DM model has subsequently been reworked, mainly by sociol-
ogists and geographers (Benson and Jordan, 2011; Evans, 2009; Peck
and Theodore, 2010; Stone, 2004). The conventional model has been
questioned for its assumptions of being a straightforward, linear and
apolitical process (Temenos and McCann, 2013; Benson and Jordan,
2011). The model has also been questioned for treating policy ideas like
artefacts that remain unaltered in the process of being transferred from
one polity to another (Temenos and McCann, 2013). In contrast, the
newer approach understands policy transfer processes as inherently
political in nature, and deeply embedded within the institutional fabric
of economy and society, subject to interpretation and selective uptake
(Radosevic, 1999; Shin, 2013; Mathews, 2002). The concept of ‘policy

translation’ captures this understanding (Jones et al., 2014; Mukhtarov,
2014; Stone, 2012, 2017), and is also an umbrella term for a set of new
concepts such as ‘policy assemblages’, ‘bricolage’, ‘mutations’, ‘mobi-
lities’ (McCann and Ward, 2012; Peck and Theodore, 2010, McCann
and Ward, 2013; DE Jong, 2013) and ‘localization’ (McCann and Ward,
2012). These concepts identify policy processes as uncertain and com-
plex, involving multiple iterations of problem framing, and multi-scalar
actor networks (McCann and Ward, 2012; McCann and Ward, 2013).
The emphasis is on agency and scale, drawing on the relational and
constructivist approaches (Evans, 2009).

Policy translation takes an agency-centric approach, paying explicit
attention to actors and strategies in the process of the travel of policy
ideas (Mukhtarov, 2014; Mukhtarov et al., 2013). Similar to Stone
(2008), Mukhtarov (2014), and drawing on McCann and Ward (2013),
we follow the actors as they engage in situations with specific policy
ideas and objects by framing and modifying their embedded meanings
and constructions. In doing so, we draw inspiration from research
adopting an actor-oriented approach to policy transfer, including those
focusing on specific actor roles such as policy entrepreneurs (Huitema
and Meijerink, 2010), transnational corporations (Stone, 2004), and
policy networks (Stone, 2008). Particular attention has been paid to
‘policy entrepreneurs’ (Huitema and Meijerink, 2010; Baumgartner and
Jones, 2010) as they play a significant role through the policy-change
process (Brouwer and Biermann, 2011; Mintrom, 2000). Similar par-
allels can be drawn to the notion of ‘frontrunners’ in transition studies
(Rotmans and Loorbach, 2009). We refer to key policy actors as policy
entrepreneurs because of their agency and leadership in steering the
process. These ‘policy entrepreneurs’ share a common willingness to
invest their resources (time, knowledge etc.) in policy change and
possess good networking skills (Kingdon and Thurber, 1984). Thereby,
policy entrepreneurs can be distinguished through their desire to sig-
nificantly change the established ways of doing things (Mintrom and

Table 1
Adaptation of the DM framework.
Source: Authors' own elaboration; drawing inspiration from Mukhtarov (2014).

Policy Transfer (DM model) Adapted Policy transfer Further explanation/Remarks

Why do actors engage in
policy transfer? Who are
the key actors involved in
the policy transfer
process?

Who are the key actors? How do they
get involved? What motivates the
actors to engage with policy transfer?

In addition to addressing the questions raised by the DM model, we also ask how do these actors come
together in the first place, what kind of networks and connections do they tap into, and how inclusive or
exclusive are these sets of actors. Further, we engage with the motivations of the actors, and the
organizations or ideologies they represent, in addition to identifying who they are.

What is transferred? Which policy objects do the actors
choose to transfer? Why?

First, instead of framing the question in a neutral way, we frame it by providing agency to policy actors
in being selective and ‘choosing’ the policy objects. Second, in the context of GETFiT, we attempt to also
answer why do they do so, relating it to instrument affinity, market-based ideologies etc. Third, we
engage with the influences of development agencies and the interplay of transnational knowledge vis-à-
vis local agency. However, the notion of direct ‘transferability’ is limited here as the specifics are more
complex, messy and constantly evolving.

From where are lessons
drawn?

From where do the actors draw their
ideas, experiences, and lessons? Why
are certain lessons drawn?

In addition to the question of where lessons are drawn from, we also engage with the questions of why
are certain experiences and lessons drawn? Moreover, implicit in this is also the question of how actors
engage in adopting and/or changing ideas drawn from elsewhere.

What are the different degrees
of transfer?

We do not include this question in our
adapted framework.

Policy transfer can typically involve one or more degrees of transfer: copying, emulation, combinations
of both, and inspiration, hybridization etc. Instead of using a certain category rigidly, we focus on
elucidating the process instead and also engaging with this better as part of the next question.

What restricts or facilitates
the transfer process?

How do actors translate the policy
process?

Instead of framing the question in an antagonistic and binary way, we simply attempt to elucidate the
process as is, particularly focusing on the political context within which actors are operating. Policy
translation allows us to conceptualize actors' behavior within a wider political discourse. The process is
non-linear and highly contingent to the specific institutional and political circumstances, unlike a
mechanistic and linear transfer process. Further, constraints and opportunities are socially and
politically constructed, and are relevant only within a specific context.

How is the policy process
related to policy success
or failure?

What outcomes do the actors
envisage? And do they achieve them?

Instead of engaging with an abstract notion of ‘success’ or ‘failure’, we link our question back to the
actors in terms of what did they envisage, how did they perform vis-à-vis their targets or goals.
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Norman, 2009). In this paper, while we identify the individual policy
entrepreneurs, we also discuss the collective policy entrepreneurship as
they draw on respective knowledge, skills, networks and strategies
(Meijerink and Huitema, 2010). The strategies employed by these
policy entrepreneurs will be discussed in the next section.

We base our analysis on the core DM model. However, we modify
and adapt it to include the policy translation approach, and factor the
newer understanding within the analysis. While we acknowledge that
actors are only one of the six dimensions within the DM model, how-
ever, in our analysis, we integrate actors within each of the dimensions
and in sum explore five questions. Further details on the adaptation of
the DM framework are provided in Table 1.

In line with Stone (2004), we take the view that the intentionality of
actors, their agency, the wider socio-political context, and the specific
network of transfer agents are central to understanding policy pro-
cesses. Therefore, we illuminate the key roles played by transnational
and national actors.

3. Methodology

3.1. Case of accelerating transitions through policy translation

The case of Global Energy Transfer Feed-in Tariff (GETFiT) Uganda
is a relevant example of the general pattern observed in global gov-
ernance systems for RE, which are increasingly converging towards
market-based policy instruments such as FiT and RAs (Haselip, 2011;
IRENA, 2013). Uganda was the first country in Africa to unbundle
electricity generation, transmission, and distribution into separate uti-
lities, and to offer private concessions and open the sector to in-
dependent power producers (IPPs) (Eberhard et al., 2016). Lately,
Uganda has received international recognition for having created a
conducive investment climate for power generation (Eberhard et al.,

2016) and was among the first in Africa to introduce FiT and RA po-
licies (Meyer-Renschhausen, 2013). The GETFiT program has attracted
many small IPP investments, including competitive bids for hydro-
power, biomass and solar PV. After South Africa, Uganda has the largest
number of IPPs in SSA, and has “the only other competitively big, grid-
connected solar PV program” (Eberhard et al., 2016; xlvii). Even so,
Uganda has been overshadowed by the academic attention given to
countries such as South Africa and Kenya. The specific actor con-
stellations, the particularities of the national context, and the positive
policy outcomes makes the case of Uganda important.

3.2. Data collection and analytical procedures

Focusing on the evolution of FITs and RE Auctions in Uganda
(2010–2015), this article investigates how global policy ideas are
translated and localized. For this, we employed a case study approach
and undertook qualitative research to uncover the process, the actor
strategies and the dynamics thereof (Yin, 2009). A case study design is
appropriate for this research as it allows for an in-depth study of micro-
level processes and illuminates important contextual conditions of re-
levance to the phenomenon under study (Yin, 2013). And a qualitative
research approach is suitable for this as it allows for process-related
questions, detailed narratives, and understanding of motivations and
strategies of heterogenous actors (Eisenhardt and Graebner, 2007;
Langley and Abdallah, 2011). The policy mobilities approach comprises
interest on ‘small p’ politics and ‘small p’ policy-making, giving primacy
to individual actors and practices. It emphasizes a closer look at the
changed meanings, experiences and power relations with mobility, and
the ways these entangle with local contexts (McCann and Ward, 2012.
We draw inspiration from the ethnographic form of enquiry and study
into micro-politics.

A purposeful sampling strategy was devised to identify the key

Table 2
Data analysis structure highlighting the relationship between the analytical framework and the empirical data.
Source: authors' own compilation

Analytical
Framework

Sub-themes compiled from the
literature

Examples from empirical data

Who are the key actors? How
do they get involved?
What motivates the actors
to engage with policy
transfer?

Exogenous factors, economic
pressures, sectoral problems, political
pressures, aspirational, business
interests, preference or vested interest
to promote certain solutions/models,
spreading best practices,
harmonization of political systems

The circumstantial factors include: energy supply shortages, failure to license projects in FiT-I and II,
need for renewable energy in the electricity mix, and need for private sector. The actors developed new
ideas to find solutions. The main motivations of actors included: diversifying energy mix, increasing
energy supply, strategic business partnerships, leadership aspirations, advancing common ideologies and
beliefs, promoting new models etc. We focus on capturing all types of actors engaged in policy making.

How do actors translate the
policy process?

Developing ideas, gaining legitimacy,
identifying instruments, seeking
expert advice and consultants, but
mostly mechanistic and linear, with
prescriptive guidelines

Developing new ideas of FiT premium and risk mitigation, forming a small coalition of actors, defining
common goals and values, sharing policy instruments affinity, mobilizing donor support, gaining
legitimacy and support within the Ministry, and securing finances. Further, the process involved
knowledge and expertise of transnational actors, experiences of multi-donor programs, and entailed
negotiations, compromises, adjustments.

Which policy objects do the
actors choose to transfer?
Why?

Policy goals, policy content, policy
instruments, policy programs,
institutions, ideologies, ideas,
attitudes and negative lessons.

The policy goals per se were set in line with the renewable energy policy of the country. The policy
instruments, program design, institutional arrangements, ideologies, and ideas were transferred. This
included: FiT and RA policy, risk mitigation product, simplifying regulatory procedures, institutional
capacities, market ideology.

From where do the actors
draw their ideas,
experiences, and lessons?
Why are certain lessons
drawn?

Drawing lessons from other political
systems, national governments and/or
sub-national governments. Also, from
policy networks, workshops and
conferences, working groups, expert
committees etc.

The actors drew a significant number of lessons and experiences from previous risk mitigation donor
programs, experiences of international consultants, energy experts, and also through various platforms
of knowledge exchange such as conferences, workshops, and also based on documents and reports on
policy evidence. The international donor networks played an influential role, manifesting donor
practices and ideology, and privileging transnational agency.

What outcomes do the actors
envisage? And do they
achieve them?

Policy outcomes in the form of
‘success’ or ‘failure’. Exploring
whether it was an uninformed,
incomplete or inappropriate transfer
with regard to failure.

In this, we measure policy outcomes in the form of the envisaged project outputs, targets and goals in the
form of the total number of projects implemented, institutional capacities built, risk mitigation products
offered, and how they enhanced the legitimacy of regulatory institutions and simplified regulatory
procedures etc.
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actors involved with the transfer of the FIT and RA policies to Uganda.
According to Yin (2011; 311), purposeful sampling refers to “the se-
lection of participants or sources of data to be used in a study, based on
their anticipated richness and relevance of information in relation to
the study's research questions”. Based on secondary material, we
identified three potential interviewees. Subsequently, other inter-
viewees were identified based on snowballing technique (Atkinson and
Flint, 2001). The actors directly involved in the process were inter-
viewed, and additional interviews were conducted with those actors
supporting the program and/or involved in part. This led us to perform
a total of fourteen (14) semi-structured interviews in 2017 and 2018
with a range of actors (see Appendix A). From the interviews and
secondary data, a timeline of historical events since 2005 was devel-
oped, the key actors identified, and their roles, interests, and strategies
analyzed. Interview guides were prepared (see Appendix A) which
aimed at operationalizing the main elements from the framework de-
scribed above. To verify the information obtained from interviews,
several archival documents were analyzed including journal articles,
GETFiT annual reports, brochures, policy briefs, WB reports, con-
sultancy reports and conference presentations.

Following the framework presented in Table 1, the analysis was
completed by summarizing and interpreting the data by identifying
themes and emerging patterns (Braun and Clarke, 2006). We used a
combination of both deductive and inductive approaches. The process
required constant iteration between analytical concepts, themes, and

the summarized empirical data, checking for alternative explanations
and drawing theoretical insights for developing a rich case narrative
(Klag and Langley, 2013). Prior literature was used to analyze thematic
overlaps and validate them with theoretical interpretations (Gioia et al.,
2013). The data analysis structure is presented in Table 2. The analy-
tical framework represents the key dimensions of policy process inquiry
as per the DM model.

An agency perspective refers to the “ability to exercise authority and
influence policy change” (Eisenhardt, 1989; Dharwadkar et al., 2000).
This entails studying individual and collective policy actors (Mukhtarov
et al., 2013) and their actions in influencing policy events (Stripple and
Pattberg, 2010). The policy entrepreneurs in our case employ various
strategies to pursue policy change. Huitema and Meijerink (2010)
suggests a framework in which policy entrepreneurs engage with five
strategies: coalition building, networking, venue shopping, idea gen-
eration, and using windows of opportunity. Building on this, we oper-
ationalize the strategies of policy entrepreneurs in our case. Table 3
provides details of the strategies employed by policy entrepreneurs and
their relation with the examples identified in the empirical data.

These strategies can be aggregated into three broad categories i.e.
scale-based, meaning-based and context-based, as developed by
Mukhtarov (2014). This corresponds well with the way policy processes
are shaped: i) scale-based: developing new ideas across multi-sites,
mobilizing actors across scales, coalition building; ii) meaning-based:
framing ideas and policy components within the global climate

Table 3
Data Analysis structure for strategies of policy actors in the transfer/translation process.
Source: Structure is adapted from Huitema et al. (2010).bib_Huitema_and_Meijerink_2010

Actor Strategies Analytical Sub-themes Examples from empirical data

Development of new ideas Policy change requires development
of an idea; policy innovation, visions,
and an agenda

Idea of FiT premium; incentives to support the enabling environment, more importantly the
development of GETFiT which was in response to a larger problem of FiTs in developing countries. This
was mainly developed by DB in consultation with international experts in energy finance; largely led by
an ideology of privatization and market-led investments.

Build coalitions and sell ideas Collaboration among policy actors as
necessary, coalition building,
differences and power asymmetry
among actors, framing narratives,
jointly developing a fresh agenda and
vision, shared beliefs and agreements
on how to use resources for common
goals

Forming a coalition among the small set of policy entrepreneurs, setting common goals, and shared
beliefs. Meetings with donors and development agencies to pitch new ideas and seek financial support,
also to gain legitimacy within the donor network. This strategy was mainly employed by KfW to gain
donor support, and by ERA to gain support from within Ministry and other stakeholders.

Recognize and exploit
windows of opportunity

Windows are particular moments in
time that offer opportunities for
policy entrepreneurs to launch and
gain support for new policy proposals,
linking solutions to problems, to make
it palatable for decision-makers,
networking and gaining support and
legitimacy

Supply shortage, lack of private sector investments, no projects licensed in previous FiT, and lack of an
enabling framework. These provided the platform/windows of opportunity and new ideas were
developed by ERA and KfW, and subsequently linked to GETFiT. The strategy of stakeholder engagement
and networking esp. with a range of government stakeholders was mainly employed by the GETFiT
consultant in coordination with ERA staff. The program elements had to be constantly adapted by the
policy entrepreneurs collectively to make it relevant to the context.

Recognize, exploit, create,
manipulate multiple
venues

Creating and exploiting opportunities
in an institutional context, political,
financial and administrative venues,
inclusion and exclusion of actors,
institutional structures and individual
strategies; availing of existing venues,
changing, altering venues, and/or
creating venues

By the time the new set of ideas were developed, the institutional context had opened up to the idea of
small-scale renewables given the energy vulnerability and insecurity that existed. Hence, the political
and administrative avenues were generally open to the ideas for a better policy, including financial and
non-financial incentives. However, issues such as tax reforms turned unfavorable for the private sector
promoted by this policy, and several negotiations and discussions by KfW advisor, GETFiT consultant,
and an external legal firm led to bypassing the issues.

Orchestrate and manage
networks

Coalitions are characterized by
agreements on policy ideas or
objectives; networks are a broader
range of actors relevant to solving
issues/or possess intellectual
resources; creating and maintaining
policy networks, close-knit and well-
aligned, or short-lived.

The design of GETFiT structure involved a broader range of actors/experts in various committees to
solve the problem of inadequate private sector investments in renewables in the developing countries.
During the policy development, this strategy was employed in a number of instances: i) issue-based
(risks to investment) support mobilizing private sector stakeholders; ii) finance-based support mobilizing
donors and mobilizing additional funds based on new issues (solar PV, transmission infrastructure) etc.
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discourse; gaining legitimacy within the donor community; iii) context-
based: actor dynamics within the local context, negotiations with
government officials; appeasing and lobbying. We incorporate these
elements in the progression of the policy process, and for analysis
within the structural dimensions of the DM model.

4. Contextual background: feed-in-tariffs in Uganda (2005–2010)

The history of FiT policy can be traced back to the RE policy, for-
mally adopted in 2007. FiTs were explored, at the time, as a possible
means to accelerate private investment in renewables. In line with the
structural reforms initiated by WB and IMF globally, Uganda's elec-
tricity sector underwent reforms and restructuring in the late 1990s.
These reforms aimed at privatizing and liberalizing the sector, in-
cluding opening up the energy supply market to IPPs (MEMD 2014). By
2005, the Uganda Electricity Board was unbundled into separate enti-
ties for generation, transmission, and distribution. It is important to
note a number of major events and political processes at the national
level that shaped this policy environment, including a series of major
droughts from 2005 to 2007 which exposed the country's vulnerability
from a sole reliance on hydropower.

The government was forced to use emergency thermal power as a
temporary measure (EmaConsultLtd, 2006). However, this was ex-
pensive, and “it led to end-user tariffs being increased by 12%“.1 The
high diesel generation costs, combined with peaking oil prices, the
weak financial position of the power off-taker i.e. Uganda Electricity
Transmission Company Limited (UETCL), and a shortfall in the elec-
tricity supply led to an urgent need to diversify the energy supply
sources and to exploit the country's RE resources (Meyer et al., 2018).
The Electricity Regulatory Authority (ERA) received unsolicited bids for
mini-hydropower projects, but they lacked a framework to support
small IPPs.2 The ERA leadership looked outwards, and began in-
vestigating energy policies and mechanisms used elsewhere. They re-
searched the global experience with FiT, especially in Germany, Brazil,
Sri Lanka and Spain .3 Their search was geared towards finding ex-
amples of countries which had hydro and co-gen technologies, and had
adopted FITs, and assessing their applicability to Uganda.4

According to ERA, the rationale for introducing FIT in 2007 was to
address the need for greater clarity and certainty for the private sector,
a standardized process, and a stable and transparent tariff regime. FiT
Phase I (2007–10) was designed exclusively for hydropower, involving

fixed-tariffs and long purchase periods. However, no projects were li-
censed under FiT-I.5 Expressions of interest (EoIs) were mainly received
from speculators who were testing the government's willingness to li-
cence expensive projects, thus submitting inflated proposals.6 This
period (2008–10) also coincided with a downturn in the Ugandan
economy, marked by high inflation rates and oil prices escalating and
peaking during 2007–08. The FiT-I created a steep learning curve for
the ERA to understand the role of FITs and how they relate to – and are
affected by – wider macro-economic variables. The economic and rev-
enue currency exchange risks were a fundamental concern in the eyes
of private investors, which also resulted in their lack of interest.7

The electricity market underwent further turmoil during 2010–11 as
Uganda experienced its peak load shedding and power supply crises due
to consecutive droughts, unanticipated electricity demand growth, and
delays in the finalization of the 250MW Bujagali dam. In an attempt to
continue seeking private investments, ERA launched FiT Phase II in
2010. Given that phase-I did not lead to any licensed projects, ERA had
to re-think its strategy, for which it employed a consultancy firm
(CAMCO) to study the established cost structure and applicable FiTs for
Phase II (Curren et al., 2010). This phase entailed higher tariffs, newer
technologies (biomass, biogas, geothermal, solar and wind), and capa-
city cap of 20MW. Despite this, deeper sectoral problems remained,
linked to the constraints of cost-reflective tariffs, high financing and
project development costs, investor risks and lengthy regulatory pro-
cedures. One year into phase-II, the FiT rates had not achieved the risk-
adjusted returns on private capital and did not attract equity investors.
In parallel to FiT-II during 2010–11, ERA packaged a proposal to the
development agencies in Uganda, such as the German development
bank (KfW), which eventually became the GETFiT program. The nature
of these interventions is discussed in the next section (Section 5). A
timeline of key events has been presented in Fig. 1 below.

5. Development of GETFiT Uganda (2010–2015)

This section analyzes the policy translation process for GETFiT in
Uganda between 2010 and 2015. We employ the adapted DM frame-
work to analyze the policy process, with a specific emphasis on the
actors, agency, and strategies. This also includes analytical reflections
in relation to the empirical findings.

Fig. 1. Broad timeline of re policy development in Uganda.
Source: authors' own compilation

1 Personal interview # 3.
2 Personal interview # 4.
3 Personal interview # 3, # 4.
4 Personal interview # 3, # 4.

5 Personal interview # 3, # 4, # 6.
6 Personal interview # 3.
7 Personal interview # 3.
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5.1. Who are the key actors? How do they get involved? What motivates the
actors to engage with policy transfer?

In parallel to FiT Phase II, the then CEO of ERA realized that tariff
changes per se will not work, and he “looked at the overall policy en-
vironment to see what could be inhibiting the private sector partici-
pation”.8 This led to the beginnings of a new idea to provide financial
incentives over and above the FiT rates, and also address non-financial
risks. He discussed this with the Permanent Secretary (PS) of the Min-
istry of Energy and Mineral Development (MEMD), and approached
KfW's former Energy Sector Development Advisor (based in Kampala), a
professional contact “active and knowledgeable in the field”.9 Re-
presentatives of ERA, KfW and sector experts undertook a structured
assessment to identify “the missing pieces for projects proposed on
paper …. getting them to financial closure and to construction stage”10.
This process led to insights such as lack of bankable documents, low
tariffs, and many perceived risks.

Meanwhile in 2009, the German development agency (GIZ) had
undertaken a detailed study on small-hydropower in Uganda, as part of
their Project Development Programme (PDP) in East Africa (Plas and
Kyezira, 2009). The program promoted business partnerships between
German and East African companies through “strategic market devel-
opment and linkage of the renewables – Made in Germany – initiative,
focused on local industry dynamics” (Plas and Kyezira, 2009). It is
evident that there was a strong interest and commitment from KfW and
the German Government to support small-scale RE projects in Uganda.

Concurrently, new ideas around FiTs were mooted to KfW Frankfurt
by the then Vice President (VP) and the then Lead Analyst of GETFiT
concept at Deutsche Bank (DB).11 GETFiT was developed by DB for the
Advisory Group on Energy and Climate Change of the Secretary General
of the United Nations (DBCCA, 2010; Rickerson et al., 2013; Bank,
2011). It aimed to upgrade existing national FiT policies through a
country-specific combination of up-front payments, performance-based
payments, risk insurances and attractive debt finance conditions
(Huenteler, 2014). GETFiT envisioned “a global program that includes
public money to support and expand FiT in the developing world, and
the adaptation of advanced FiT best practices to serve national goals for
energy access and renewable energy scale-up”(DB Group, 2010). The
KfW Frankfurt office linked the then Deutsche bank VP to the then KfW
Advisor in Kampala, to strengthen professional ties.

The KfW Advisor in Kampala saw value in the GETFiT concept, as it
resonated with the problems in Uganda. This led to the three actors/
entrepreneurs coming together i.e. KfW Advisor, ERA CEO and VP DB.
In mid-2011, their first meeting was held in Frankfurt, which also in-
cluded the then Energy Advisor to PS MEMD. This meeting set the
agenda formally towards developing a GETFiT Uganda program and
creating an enabling environment. At this stage the objective was to

fast-track the development of privately financed, main-grid-connected
small renewable generation (hydropower, bagasse, and biomass) in
Uganda.12 This was the first of many such meetings held in Frankfurt,
operating in transnational fields, while being anchored in one nation.
This also led to the actors agreeing on shared beliefs and making im-
plicit agreements on how to mobilize individual capacities to achieve
common goals. The process led to building a coalition of actors con-
sisting of ERA CEO, KfW Advisor, VP DB, and an external consultant
(who joined at a later stage).13 The VP DB was involved in an advisor
capacity, based in Frankfurt, with occasional visits to Kampala.

In sum, a number of sectoral issues, combined with KfW, and the
German Government's interest in forging business partnerships and
developing projects in Uganda, coupled with professional interests and
leadership aspirations motivated the need for policy change. The key
policy actors involved with GETFiT Uganda are presented in Table 4,
comprising of four policy entrepreneurs and several supporting actors,
and distinguishing between the various transnational and national ac-
tors.

Table 5 provides a summary of the motivations of the actors, their
intentions and the roles played. In addition, it also highlights the in-
dividual capacities or resources that they contributed to the process.

5.2. How do actors translate the policy process?

The KfW Advisor recalled that GETFiT was developed as a generic
concept, from a European standpoint, for developing countries.14 But
the concept had to be significantly adapted and localized to make it
relevant for Uganda in ways such as identifying the top-up amounts, the
funding sources and mechanisms, the risk guarantee options, and the
technical assistance (TA) required to support ERA in the implementa-
tion.

In 2011, KfW Advisor and VP DB developed an official pitch
document for GETFiT Uganda, with support from ERA CEO and MEMD.
Having developed new ideas, the actors strategized to mobilize support
and gain legitimacy among the donor community. In late 2011, this was
presented to select development aid agencies working in Uganda and to
the German government. In early 2012, a second round of meetings
were held. Funding commitments were secured from the Norwegian
Agency (NORAD), UK Dept. for International Development (DFID), EU-
Africa Infrastructure Trust Fund (EU-AITF), and later by the German
Ministry of Economic Cooperation and Development (BMZ).15 In par-
allel, ERA undertook stakeholder meetings to engage with private in-
vestors to better understand their needs and expectations.16

During 2012, design ideas were formulated, top-up payments de-
termined, buy-in from development partners sought, commitment to
development finance secured, and ways to unlock commercial finance

Table 4
Renewable Energy Policy Actors relevant for GETFiT.
Source: authors' own compilation

Policy Entrepreneurs Supporting policy actors

National Actors Electricity Regulatory Authority, Uganda (ERA) Government Agencies - Ministry of Energy and Mineral Development (MEMD); and Ministry of
Finance (MoF)

Transnational Actors Former KfW Energy Sector Development Advisor,
Kampala
Former Vice President, Deutsche Bank, Germany
Former Consultant/Lawyer, Germany

Independent advisors/expert committee
Multinational consultancy firm
Development partners (DFID, NORAD, EU-Africa Infrastructure Fund)
World Bank
Governments of UK, Norway and Germany

8 Personal interview # 3.
9 Personal interview # 3, # 14.
10 Personal interview # 3.
11 Personal interview # 12.

12 Personal interview # 8, # 3, # 12.
13 Personal interview # 8.
14 Personal interview # 8.
15 Personal interview # 8.
16 Personal interview # 11.

P.L. Bhamidipati, et al. Energy Policy 132 (2019) 1320–1332

1326



were devised. The initial plan was to develop 19 IPP projects with a
combined capacity of 167MW. The top-up donor-funded payment (or
the GETFiT Premium Payment mechanism) was key to incentivizing
developers/financiers to enter the market and supply electricity over a
20-year period. This was USDc 1.4/kWh for hydropower; USDc 1.0/
kWh for biomass, and USDc 0.5/kWh for bagasse (Meyer et al., 2015).
The process of determining these rates involved several iterations
among actors, and also led to disagreements among the policy en-
trepreneurs (specifically KfW Advisor and ERA CEO) with regard to the
tariff rates which private investors were willing to accept.17 In con-
sultation with KfW, ERA took a decision to increase the FiT for hy-
dropower, thereby lowering the subsidy requirement, but justifying the
criticality of donor funds.18 A number of such modifications were made
through the design process to reach common ground.

A key component of GETFiT was simplifying and streamlining the
patchy enabling environment and removing legal and regulatory hur-
dles. This process entailed lengthy amendments and negotiations, and
delays (KFW and Multiconsult, 2014). There were disagreements with
regard to the standardized documents and the risk allocation between
IPPs and the government.19 An external law firm (Trinity International
LLP) was contracted to support MEMD and ERA to review and stan-
dardize the Power Purchase Agreement (PPA), Implementation Agree-
ment (IA) and Direct Agreements (DA) (KFW and Multiconsult, 2014).
Additionally, a consultant (procurement lawyer) from Germany (an
acquaintance of VP DB) was hired by KfW to join the core policy team
by serving as the GETFiT coordinator and supporting ERA with pro-
curements, managing tender rounds, and undertaking continuous sta-
keholder engagement20.

Subsequent to a donor group meeting in Kampala, WB offered

their product, Partial Risk Guarantee (PRG) to GETFiT. This was an
insurance product geared to protect IPPs from the risk of delayed off-
taker payments, termination risk, and such political and commercial
risks (Meyer et al., 2015). This allowed the policy entrepreneurs
(KfW) to reduce investor risks as part of GETFiT. The inclusion of WB
and PRG was not planned but an opportunity that came up during the
process. Despite the differences in the instrument preferences and
ideologies between KfW and WB, they were driven by common goals
of increased private sector investments and promotion of small-scale
renewables.21

While there were such inadvertent inclusions of actors, there were
also exclusions. The policy focus was predominantly on electricity
generation, and they did not take UETCL on board from the beginning.
This resulted in legal issues and misunderstandings at the stage of
signing the transaction documents. The issue of grid integration of the
IPP projects were not discussed. During 2013, it was identified that the
hydropower projects were clustered in a mountainous region, which
would exceed the local/regional grid capacity and threaten to overload
the local substation. UETCL would have had to pay for idle generation
and this issue could have led to major contestations and a near halt of
the program.22 The policy entrepreneurs (especially KfW staff in co-
ordination with ERA) had to engage with the strategy of appeasing,
political lobbying and managing stakeholder relations. This problem
was eventually averted with the intervention of DFID by committing
additional funds for strengthening and developing grid interconnection
infrastructure .23

The TA component for the program was developed, in close co-
operation with ERA, to identify actual and emerging needs as well as
capacity requirements over the implementation period. It focused on
issues of tariff modelling, updating grid codes, drafting a standardized

Table 5
Roles of transfer agents and their intentionalilty in policy translation.

Who are the actors? What were the actors' interests and
intentions?

What capacities did they bring to the process? What specific roles did they play?

ERA CEO ⁃Professional interest as a regulator
⁃Leadership aspirations
⁃Ambition to build a credible institution
⁃Achieve policy goals, reduce energy
insecurity

⁃Knowledge of the sectoral context and its
problems
⁃Insight into market's subsectors and their
dynamics
⁃Acting beyond political control and pressure

⁃Developing and strengthening
ideas
⁃Decision-making
⁃Advocacy with the government
⁃Facilitating communication and
negotiation

KfW Advisor ⁃Professional interest as an energy advisor
⁃Promoting KFW's and German
Government's commitment to RE
development
⁃Enabling business partnerships

⁃Knowledge of the energy sector
⁃Knowledge of the intent of the German
government and their energy program
⁃Wider understanding of policy, energy and
geopolitics

⁃Designing the GETFiT toolbox
⁃Gathering support of the donor
community
⁃Decision-making role

VP DB ⁃Opportunity to apply the concept in a
specific country context
⁃Individual drive to influence change

⁃Conceptual authority on GETFiT
⁃Expertise on climate and sustainable energy
finance
⁃Insights into investment opportunities and
transactions

⁃Developer of the original
GETFiT concept
⁃Advisor on energy finance and
tariff issues

Government Ministries (Ministry
of Energy and Finance)

⁃Achieving policy goals
⁃Reducing energy insecurity and
vulnerability
⁃Increasing energy supply to meet the
growing demand

⁃Political support and political push
⁃Financial, legal approvals and negotiations

⁃Policy support
⁃Budgetary/Administrative
support
⁃Legal, financial approvals

External Consultant – ⁃Professional lawyer
⁃Authority on the legal aspects such as contracts,
conditions, agreements, criteria determination
etc.

⁃Coordinator and administrative
support
⁃Designed the call for proposals
⁃Managed stakeholder and public
relations

17 Personal interview # 8.
18 Personal interview #8, # 10.
19 Personal interview # 8.
20 Personal interview # 8, # 10.

21 Personal interview # 8, # 10.
22 Personal interview # 10.
23 Personal interview # 7.
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wheeling agreement, and due diligence for project licensing.24 Elements
of TA were adapted later, such as introducing a regulatory information
management system for ERA. TA focused on building competences of
mid-level and junior staff at ERA, with insistence from the then CEO to
ensure that institutional capacities are built in its core .25

During this process, the policy entrepreneurs (especially transna-
tional actors KfW Advisory Staff and Consultant) had a deeper reali-
zation that the program was embedded within a larger actor-network
and electricity infrastructure which proved the process to be complex,
requiring several adjustments .26 This meant networking and managing
relations across a broad range of actors. ERA CEO played a significant
role in helping the team maneuver around political and bureaucratic
issues, especially repeated taxation issues and reforms that might have
negatively affected the IPPs. He helped in bridging the communication
between the policy team and ministries. KFW's good relations with PS
MEMD also helped to provide a certain political push for the program
when needed. There was no explicit form of resistance by the political
leaders towards the program. Instead, as the interviewees expressed,
there was a lackadaisical mindset as the program only comprised of
small-scale projects. In other words, individual projects were not large
enough to get government stakeholders and political leaders inter-
ested.27

For program implementation, governance arrangements were de-
veloped mainly drawing on transnational influences and collective ex-
periences of multilateral banks and donor programs. The GETFiT gov-
ernance structure (see a graphical representation in Appendix A)
comprised of a steering committee (SC), investment committee (IC),
and an implementation consultant. The idea of a steering committee as
a governing body is common to multi-donor programs.28 The SC was
designed to handle key decisions, particularly those which had larger
political implications. An investment committee (IC) was set up as an
independent body to review project proposals. As the KFW Consultant
noted, “the idea of investment committee came from fund management
in general … GETFiT concept borrowed ideas from the Geothermal Risk
Mitigation Facility (GRMF) in Kenya … another program funded by
KfW some years ago”.29 For evaluation and selection of IPP projects, IC
comprised of 6 industry experts, selected through a competitive process
(Meyer et al., 2015). The idea of an implementation consultant was
borrowed from “projects typically financed by development banks such
as ADB, KfW … replacing the lacking implementation capacities in the
country, hence outsourced to a consultancy”30.

The GETFiT Uganda Program was officially launched in May 2013
and the Government granted delegated authority to KFW for procure-
ment, contracts, and implementation of the program (KFW and
Multiconsult, 2018a). The GETFiT Secretariat was (and continues to be)
based at ERA, Kampala for management of the program and supporting
its implementation. The secretariat was deliberately embedded within
the regulatory agency to encourage local ownership. ERA had an in-
strumental role to play “giving the programme legitimacy and clout in
the energy sector” (KFW and Multiconsult, 2018b). ERA CEO was in-
volved through the phases of inception, feasibility, design, and im-
plementation.31

Deviating and reformulating the policy goals, in 2014, solar PV was
added as an additional technology to the program. However, discus-
sions and contestations surrounding this started earlier. In 2010–11,
solar PV was not a preferred technology in GETFiT as the government

could not justify purchasing expensive electricity, which was likely to
exceed the projected levelized cost of electricity (LCOE) of USDc 9/
kWh.32 During 2012, in response to the private sector interest, ERA
CEO wanted to pilot a small-scale solar IPP. VP DB supported this in-
clusion. However, the KfW Advisor was not in favor as 1–2 small PV
projects alone would use up a majority of the donor funds due to a
higher subsidy amount.33 Nonetheless, in 2013, a meeting with the EU
Ambassador to Uganda resolved this issue. The EU Ambassador, a
proponent of renewables, through the EU-Africa Infrastructure Fund,
provided additional grants to support the inclusion of PV. In addition,
solar PV was also politically appealing due to its potential to come online
quickly and alleviate supply shortages in the short-term, compared to
hydro projects, which were already experiencing delays with signing
PPAs. Around this time, renewable energy auctions (as an alternative to
FiTs) were rapidly gaining traction worldwide. They were introduced
for the solar component in GETFiT to experiment with a competitive
bidding scheme, and more importantly, to benefit from the rapidly
reducing solar PV prices which were anticipated to yield lower average
tariffs (as the regulator does not fix the tariff rate unlike FiT). The top-
up premium was USDc 5.37/kWh.

These insights reveal that the process did not entail transfer and
implementation of a fully-formed off-the-shelf policy. Throughout, the
different policy entrepreneurs employed strategies like building coali-
tions, agreement on common goals, shared belief on market-based in-
terventions, gaining support and legitimacy within donor network,
negotiating, appeasing and lobbying government actors, availing of
sporadic opportunities, networking and managing stakeholder relations
across a broad range of networks, and maintaining continuity through
strong embeddedness within local institutions.

5.3. Which policy objects do the actors choose to transfer? Why?

As mentioned previously, the objective was not just to implement
policy instruments to meet the envisaged policy goals (in line with the
renewable energy policy of Uganda) but to develop a wider set of in-
centive frameworks to encourage private investment, reduce investor
risk and increase investor returns. The policy entrepreneurs together
chose to transfer different policy instruments (such as FiT and RAs),
elements of program design and governance, risk guarantee options
(product offered by WB), and certain institutional arrangements (such
as simplified regulatory procedures and information management sys-
tems). The GETFiT program provided targeted assistance for im-
plementation, for developing standardized and simplified contract
documentation (such request for proposals, PPAs, IAs, and DAs), and
developed a system (via grants and concessional loans) for ensuring
reliable grid integration and interconnection for small RE; all of them
contributing to an enabling framework. Prior to GETFiT, there was a
lack of interconnection policy, and a lack of clear guidelines and re-
sponsibilities to assure developers and investors. Further, several ideas
for the governance and management structure of GETFiT were bor-
rowed from multi-donor programs and through examples of other
successful programs.

ERA played a lead role in initiating the collaboration with devel-
opment agencies, but also strategically engaged with them for institu-
tion building and strengthening the capacities of the core team mem-
bers in the Department of Economic Regulation, working closely on the
issues of agreements and tariffs. Training and skill development
workshops were conducted by the UNEP-Frankfurt School (led by the
former VP DB) for the ERA mid-level and junior staff on tariff metho-
dology, standardized agreements, and financial modelling. This is an
important ‘object’ of transfer, which aims to ensure better im-
plementation and sustainability of policy, leading to improved skills

24 Personal interview # 5.
25 Personal interview # 2, # 10, # 8.
26 Personal interview # 10.
27 Personal interview # 8, # 10, # 3.
28 Personal interview #8, # 10.
29 Personal interview # 10.
30 Personal interview # 10.
31 Personal interview # 3, # 8, # 12.

32 Personal interview # 3, # 4.
33 Personal interview # 8, # 10, # 12.
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and knowledge at an institutional level. As Peck and Theodore (2010;
170) put it, “mobile policies are not simply travelling across a landscape
– they are remaking this landscape”.

As the previous section demonstrates, a number of beliefs and
ideologies were implicit to the GETFiT program, reinforced through the
development agencies (transnational actors), correspond with the
overarching ideas such as liberal economic order, privatization, market-
led development, transparency, and efficiency, which is prevalent
within the larger discourse on climate policy and governance. Various
empirical examples also demonstrate how global knowledge and nar-
ratives of successful programs and embodied expertise was made
porous through transnational actors. However, there are limited in-
stances of direct ‘transfer’ and more complex evolving process of in-
terpretation and adaptation.

5.4. From where do the actors draw their ideas, experience and lessons?
Why are certain lessons drawn?

FiTs have been implemented worldwide in a number of countries.
However, the idea of a top-up payment over and above FiTs, supported
by development finance, and other GETFiT toolbox elements were
being implemented for the first time in SSA. Hence, “there were no
direct experiences and lessons out there to draw from”.34 In the first
place, GETFiT Uganda draws heavily from the core concept of GETFiT
designed by German stakeholders, from a European standpoint. The
ideas for the GETFiT governance structure derived mainly from a range
of other multi-country donor programs and wind and geothermal risk
mitigation facilities, based also on the experience of KfW. Apart from
the implicit lessons drawn from different countries globally, the ex-
periences gathered from the German context, specific knowledge col-
lated from the energy finance specialists (such as KfW, VP DB) and the
country experts (such as ERA CEO) helped to shape the enabling en-
vironment and also strengthen the institutional arrangements.

In addition, Uganda was the second country to implement RE auc-
tions in Africa, after South Africa (SA). SA was the first on the continent
to implement RAs through the Renewable Energy International Power
Producer Procurement Program (REIPPP). The success of FiT and
Auctions (REIPPP) in SA (Meyer et al., 2015; Eberhard and Naude,
2017) influenced the adoption of GETFiT in Uganda, but to a limited
extent. As the KfW Advisor noted, “we looked at the REIPPP documents,
the tender documents …. but it soon got clear to us that that approach
will not work in Uganda”. The auctions program in SA were designed
for large-scale projects, involving a number of lawyers and transaction
advisors. Unlike SA, the market in Uganda was not as mature, and the
auction program in this case was being designed for small-scale pro-
jects.35 Hence, the core actors had to design a competitive bidding
program from scratch, and ERA was supportive and made sure that
these opportunities were utilized to build capacities in the institution.

The varied educational backgrounds and prior experiences (inter-
nationally and nationally) of all the four policy entrepreneurs were
important for the GETFiT development process. The actors drew on
their relative expertise, resources and epistemic capacities, given their
position and influence within a global network, to advocate for
common preferences. The policy translation took place mainly through
coalitions and partnerships. Hence, knowledge was acquired in this case
largely through interpersonal interactions and exchanges within var-
ious organizational settings, across multiple scales, within the larger
network of development banks and climate finance experts, in this case
mostly German actors and venues of interface. The ideas and influences
were from within the knowledge repository of development banks and
aid agencies. The investment committee members were chosen by the
core network members. And in that sense, the network may be

exclusionary and accepting of predominantly those actors whose
ideologies may agree, thereby creating actor constellations with shared
beliefs.

5.5. What policy outcomes do the actors envisage? And do they achieve
them through the GETFiT program?

Under the Phase III GETFiT program, seventeen (17) projects se-
cured financial closure, with a total installed capacity of nearly 160MW
(KFW and Multiconsult, 2017). Of these, six (6) projects have been
commissioned, which include three hydropower projects of a total in-
stalled capacity 18.1MW, two grid-connected solar PV projects total-
ling 20MW, and a 20MW extension of the Kakira bagasse co-genera-
tion plant. Reportedly, the license and permit application forms have
been simplified,36 project monitoring and evaluation has been made
more robust, and the capacity to undertake financial and tariff model-
ling functions by ERA staff has been enhanced (KFW and Multiconsult,
2017). Throughout 2014, several projects were delayed in the process
of overcoming a number of legal and regulatory issues. Issues related to
grid interconnection for several projects emerged as the most critical
external risk to the program. However, most of them were overcome
and a majority of the objectives envisaged were fulfilled. GETFiT
Uganda standardized and simplified procedures, facilitated financial
support to the projects, successfully selected projects which followed
the strict evaluation criteria, and it also led to enhanced institutional
capacities at a local level leading to positive outcomes.

In these ways, GETFiT led to positive policy implications. The RE
sector managed to attract private sector developers and investors/banks
under the GETFiT program, which it had previously failed to do. It is yet
to be seen whether this momentum of private sector investment will
continue in the near future, and whether the elements of this program
sustain, and national actors evolve with the changing sectoral dy-
namics. For the policy entrepreneurs (especially the transnational ac-
tors), the process involved a steep learning curve. Further, the policy
implications exemplify that not only did these policies and instruments
lead to the intended outcomes of increasing private investments in the
RE sector but they also delivered several co-benefits such as stronger
institutions, streamlined and transparent governance, and reinforced
capacities.

6. Discussion

The literature on policy translation along with its key concepts
highlights individual agency, referring to actors who move around,
mobilize ideas and localities, and articulate certain preferences, nar-
ratives and ideologies. Similar parallels have been drawn by scholars of
the sustainability transitions literature (and through a geography in-
formed perspective) in line with understanding niche actors and how
they move around and mobilize ideas (Sengers and Raven, 2015;
Coenen et al., 2012). Within this literature, Sengers and Raven (2015)
suggest an enquiry into how global flows of materials, people and
knowledge across national borders interact with the local place-specific
dynamics. In response, we pursued an enquiry of specific actors –
‘policy entrepreneurs’ – in the global south, in an under-researched SSA
context, using the case of GETFiT in Uganda. This article modifies the
heuristic DM framework, adopts a more agency sensitive and multi-
scalar understanding, and reflects on it in light of transition studies. The
agency is in overcoming the path dependency of large utility-scale
power projects, enabling small-scale IPPs including renewables, and
signifying local embeddedness.

This case concerns a low-income country context with heavy donor
involvement, dependence on development finance, high perceived
risks, political interference and bureaucracy in decision-making.

34 Personal interview # 8.
35 Personal interview # 8. 36 Personal interview # 5.
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GETFiT Uganda reveals the significance of a multi-actor and multi-
disciplinary understanding of the different processes of change and how
they interact. This article demonstrates how sustainability transitions in
practice can be steered and navigated by small but strategically skilled
and positioned actors, who are simultaneously mobile and anchored. It
also points to the niche developments (first grid-connected solar PV
projects commissioned) that resulted from a significant policy change.
The strategies employed by actors, such as building coalitions, net-
working, appeasing, along with a pragmatic approach enabled the de-
sirable shifts. The transnational actors (German agencies) heavily in-
fluenced the policy process, excelling in meaning-based and scale-based
strategies, even while facing significant difficulties with maneuvering
the context-based strategies. The program necessitated navigating a
complex, messy and political terrain, contextualizing the original
GETFiT components, modifying the design elements, and articulating
specific activities during the implementation process itself.

The transnational actors here act as agents of globalization, as
knowledge repositories, and carriers of particular preferences and va-
lues (e.g. privatization). This highlights the importance of under-
standing how transnational actors enable the circulation of ideas and
ideologies between places, which has received limited attention in
transition studies (Truffer et al., 2015; Hansen et al., 2018). Further, as
the narrative illustrates, the complementary roles played by the trans-
national and national actors was decisive in shaping the outcome. The
novelty was in the actor coalition, and the influential roles played by
both national and transnational actors in leveraging their capacities and
respective positions. This necessitates a better understanding of the
processes of ‘co-creation’. The ERA CEO proactively sought solutions to
policy problems, engaged with a network of experts, mobilized political
support, built capacities, and steered the program to attain policy goals.
ERA gave the policy a territorial fixity and embeddedness, with cross-
overs into global flows and relations.

7. Conclusions and policy implications

This article is a response to the research question: How did the actor
constellations translate RE policy (case of GETFiT) and accelerate transi-
tions within the specific political and institutional context of Uganda? It
provides a detailed account of how global renewable energy policies
were translated through the case of GETFiT Uganda. Our aim was to
focus on the policy making processes, driven by micro-politics and
actor-strategies, to demonstrate how these insights can inform a better
understanding of sustainability transitions more broadly, and how these
can be accelerated through policy translation. In the context of a low-
income country, our research reveals the significance of transnational
networks, experience sharing, local embeddedness and the mechanisms
of ‘co-creation’ as central to the process of policy translation. No single
actor can be attributed to determining the exact transition pathway,
rather it was the interplay of global and local actors that steered and
shaped the policy transfer process, in pursuit of a common and agreed
agenda to provide economic support to renewable energy projects.

In terms of policy implications, we share three key considerations.
Firstly, the importance of operating within a macro-economic frame-
work that is aligned with the logics of donor-funded policy advocacy. In
this case, it was a reformed power sector operating with a transparent
and credible regulatory body, combined with buy-in from political ac-
tors and development agencies, which privileged foreign private in-
vestment, for which various multilateral donor agencies were willing to
offer risk mitigation and investment guarantees. Secondly, the im-
portance of clear and country-led goals and targets, e.g. to double the

share of renewables in the energy mix by 2030, and to pursue an
overarching vision of universal electrification by 2040 (REA, 2013).
Thirdly, the importance of trial and error combined with the continuity
of key individuals driving forward the policy translation process, both
locally and globally, who are willing to embrace learning by doing, and
collaborate in an open manner in pursuit of common goals.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi: https://doi.org/10.1016/j.enpol.2019.05.053.
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Abstract 

Despite a vivid debate, we still only partly understand what actually happens in regional energy 

transitions. This contribution introduces transition work as a tool to analyse transition 

processes in more detail. Taking an actor-oriented perspective, we draw on the concept of 

institutional work and adapt it to transitions, therefore arriving at the question how actors 

‘create’, ‘maintain’ and ‘disrupt’ sub-processes of transitions. By comparing the constellations 

of actors, institutions and technologies that determine the concrete transition processes around 

organisations, networks and technological installations, we draw conclusions on the manifold 

sources of heterogeneity of energy transitions across regions. 
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1. Introduction  

There is a widely accepted need to transform fundamentally the way we produce, distribute 

and consume energy based on the global challenge of climate change. Evidently, this process 

unfolds in different ways in different regions. We observe variegated patterns of transitions but 

have only limited capacity to understand how they come about. This means we lack 

frameworks to understand why energy transitions unfold heterogeneously in different places, 

i.e. at different speed, driven by different actors, and benefitting different parts of society. 

Whilst the technological, legal and environmental ramifications of energy transitions are 

relatively well-known, the social and actor dynamics involved prove to be difficult to 

conceptualise. Earlier publications in transition research have been criticised for mainly 

considering technologies and institutions while neglecting the actor perspective (Meadowcroft, 

2009; Smith et al., 2005; Geels, 2002); recent contributions address the interdependence and 

interactions between agents and institutions on different levels and the role of technology: “The 

transformation of a sector is always a result of the specific interplay of institutions, actors and 

technologies” (Fuenfschilling and Truffer, 2016, p. 310). Similarly, the role of geography and 

in particular that of regional specificity has been acknowledged (Hansen and Coenen, 2015; 

Coenen and Truffer, 2012). However, despite a vivid debate, we still only partly understand 

what actually happens in these transition processes, how they accelerate or slow down and 

how these dynamics result in heterogeneous regional constellations. We thus ask: How do 

actors, institutions and technology constellations influence transition processes? Through 

which activities does this show?  

This contribution argues that energy transitions can be explained by looking more closely at 

the inherent processes of institutionalisation and the role that actors and technology play in 

these processes. We start from the concept of ‘institutional work’ that enlightens the interaction 

between actors and institutionalisation processes in creating, maintaining and disrupting 

institutions (Lawrence and Suddaby, 2006). We use this as the theoretical starting point and 

expand it to a framework of ‘transition work’ by acknowledging specificities of transition 

processes. We apply the framework empirically to two case studies of regional energy 

transition processes in Germany in which we investigate three specific sub-processes of 

transition: the establishment of a new organisation, the creation of a network and the 

installation of a technological artefact.  

This paper hence builds on existing concepts of institutional work to derive that of transition 

work. We suggest a proceeding that takes a nuanced focus on actors without neglecting 

institutions and, likewise, acknowledging the importance of technologies. It thereby provides a 

new perspective onto the regional heterogeneity of transition processes.  
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The paper proceeds as follows: In the following, we give an overview of institutional work and 

existing applications to energy transition processes. On this basis, we build a heuristic 

framework of transition work. After briefly outlining the methodological approach, we turn to 

the empirical sub-processes in two German regions and analyse the involved processes of 

creation, maintenance and disruption in detail. We briefly discuss the results and conclude. 

2. State of the art: Institutional work in the context of sustainability transitions  

Institutional work is an established concept but its connection to sustainability transitions 

remains vague. We re-visit both debates in this section to outline connections in the following 

section. 

2.1. Actors and institutions in transition research 

The transition debate has recently increased its focus on both actors and institutions, thus 

answering calls for acknowledging the role actors (Markard et al., 2016; Schmid et al., 2016; 

Farla et al., 2012) and institutions (Fuenfschilling, 2019) play in transitions processes.  

With regard to actors, recent contributions introduce a typology of different actors influencing 

the transition process (Fischer and Newig, 2016), focus on (changing) actor roles (Wittmayer 

et al., 2017) and argue that, in order to get a better idea of the role of actors in shaping 

transitions, we need to analyse and understand their strategies, resources and capabilities 

(Farla et al., 2012). A new strand of research recognises the importance of actor coalitions 

(Weible et al., 2009) as crucial for influencing transitions, thereby highlighting the political 

dimension of transitions (Hess, 2019; Roberts et al., 2018; Markard et al., 2016). Coalitions 

supporting the energy transition are generally referred to as ’challengers‘ or lately also as 

energy transition coalition; opposing coalitions are typically incumbents (Löhr, 2020; Hess, 

2019, 2014). Their composition is expected to vary from case to case and will consequently 

be analysed in order to detect differences and similarities between regions.  

Research on socio-technical transitions has further taken an ‘institutional turn’ resulting in an 

interpretation of transition as a process of institutional change (Fuenfschilling and Truffer, 

2016). Furthermore, scholars have drawn on the well-known framework of ‘institutional work’ 

(Lawrence and Suddaby, 2006) in order to grasp better the concrete activities that actors 

pursue in relation to institutions in the course of the transition process (Zvolska et al., 2019; 

Fuenfschilling and Truffer, 2016; Binz et al., 2016). The key contribution of this concept has 

been to offer an approach which enables to overcome a rather static understanding of 

institutions as constraints to the actions of agents and to redefine them as influential but also 

as susceptible to human agency (Giezen, 2018).  

Hence, there is wide-ranging evidence that both actors and institutions matter in the transition 

process. We argue, however, that the implications of the respective actions for transitions 
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remain much less explored. A view of transition work, therefore, is useful to better understand 

both the activities and their implications regarding the emergence of institutions and 

technological development.  

2.2. Institutional work 

In line with recent approaches we build our contribution on Lawrence and Suddaby’s (2006) 

concept as they offer a clear and detailed perspective on both actors and institutions. Lawrence 

and Suddaby (2006) introduce the concept of institutional work to highlight that 

institutionalisation is a process of “intelligent, situated institutional action” in which astutely 

aware, skilled and reflexive, individual and collective actors take an active part (p. 219). They 

suggest that this applies not only to the creation of institutions, but also to their maintenance 

and disruption.  

The authors distinguish between three main forms of institutional work covering several sub-

forms (see annex, table 3 for a definition of each form). For the creation of institutions, they 

differentiate between a) political work (advocacy, defining, vesting – rules), b) reconfiguration 

of belief systems (constructing identities, changing normative associations and constructing 

normative networks – beliefs and values) and c) altering abstract categorisations in which 

boundaries of meaning systems are altered (mimicry, theorising, educating – cognitive work). 

Institutions are being maintained a) ensuring the adherence to rule systems (enabling, 

policing and deterring), or b) reproducing existing norms and belief systems 

(valorising/demonizing, mythologizing and embedding and routinizing). Institutional work that 

aims at disrupting institutions undermines the mechanisms through which members comply 

with institutions (disconnecting sanctions/rewards, disassociating moral foundations and 

undermining assumptions and beliefs) (Lawrence and Suddaby, 2006).  

2.3. Applications and extensions of institutional work 

Whilst institutional work offers a profound starting point, a better understanding of the activities 

or ‘work’ by agents involved in transition processes requires a broader perspective which also 

considers the role of technologies and technological development. Furthermore, the concept 

of institutional work is originally not linked to transition and therefore does not give much detail 

on actors’ intentionality. Rather, it has originated from practice theory and organisation studies 

and has therefore mostly been applied in this context (Beunen and Patterson, 2019). As the 

concept of institutional work provides great detail on particular sub-forms, this limits its 

applicability to other fields such as sustainability transitions (Giezen, 2018). Nevertheless, 

researchers have applied institutional work in the context of transitions and have variably 

adjusted and extended the framework. To identify these contributions, we carried out a 
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systematic literature search in the ‘Web of Science’ database1. We introduce relevant 

contributions below and summarise the identified papers in table 1.  

A seminal contribution in the adoption of the concept of institutional work in transition studies 

is Fuenfschilling and Truffer (2016). They underline its high relevance for the study of 

transitions without suggesting adaptations. In their view, transitions are processes of 

institutionalisation and can be conceptualised and analysed as processes of the creation, 

maintenance and disruption of existing regimes. The authors also outline a need to include 

material artefacts/technology in the analysis when applying the concept to transitions. 

Similarly, in a recent contribution Sjøtun (2019) adds ‘materiality‘ as a cause of institutional 

change beyond core activities of ‘lobbying’, ‘framing’ and ‘organizing’. The article describes a 

demonstration project and the important influence its existence has on institutional 

development. Binz et al. (2016) also draw on the concept with a focus on forms of institutional 

work that relate to the creation and maintenance of legitimacy in a technological innovation 

system. They adopt some of the forms of institutional work from Lawrence and Suddaby 

(2006), but also amend and extend the concept (cf. table 1). They add ‘political work’ (creation) 

and ‘imagery’ (maintenance) as further forms. Munck af Rosenschöld et al. (2014) draw on 

institutional work when they suggest ways of overcoming inertia in the context of climate 

change. They add the categories of ‘bargaining for legitimacy’, a form of advocacy, and 

‘coalition building amongst powerful actors‘/‘brokerage‘. This idea of coalitions or ‘work to 

expand or deepen networks’ (see also Elzen et al., 2012) in order to maintain them is also 

expressed in a contribution on the institutionalisation of sustainable practices by Barnes et al. 

(2018). The authors understand the forms of work as actor tactics. They argue “that networking 

and narrative work (…) is central to understanding agency for change” (p. 3). 

Further contributions make reference to institutional work but apply somewhat different 

typologies. Sørensen et al. (2018) apply the term ‘transition work’ which subsumes ‘sustainable 

technological problem solving’, ‘persuasion’, ‘mediation’ and ‘institutional work’. The latter is 

being used without any sub-form. We share the understanding that institutional work is part of 

transition work but propose adaptations to cover broader actor activities as well as 

technologies for the analysis of transition processes.  

While most of the contributions either apply institutional work or a small number of its sub-

forms, some authors amend particular forms as shown above (cf. table 1). Empirically, most 

of the articles largely apply sub-forms of ‘create’, some those of ‘maintain’. With regard to the 

                                              

1 Search terms: 1) TS="institutional work" AND TS=("transition" AND sustainab*), Indexes=SCI-
EXPANDED, SSCI, A&HCI, ESCI Timespan=All years, search results: 10; 2) TS="institutional work"  
AND TS=energ*, Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI Timespan=All years, search results: 
11; selected for relevance and similarity of approach by the authors. 
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current debate on disruption (Geels, 2018; Johnstone and Kivimaa, 2018), it is noticeable that 

very few authors apply ‘disruption’ and basically no amendments have been made to this form.  

Table 1: Applications and extensions of institutional work 

 Institutional work 

(Lawrence and Suddaby 2006; cf. also 

Fuenfschilling and Truffer 2016) 

Extensions of IW in transition studies 

Create - Advocacy (Binz et al, 2016) 

- Defining 

- Vesting 

- Constructing identities, self-

identification (Zvolska et al, 

2019; Giezen, 2018) 

- Changing normative 

associations (Giezen, 2018; 

Elzen et al, 2012) 

- Constructing normative networks 

[intra- and interorganisationally] 

(Zvolska et al, 2019; Giezen, 

2018) 

- Mimicry (Barnes et al, 2018; Binz 

et al, 2016) 

- Theorizing (Barnes et al, 2018) 

- Educating (Zvolska et al, 2019) 

- Political work, regulatory advocacy 

(Barnes et al, 2018; Binz et al, 2016) 

- Lobbying [litigation] (Sjøtun, 2020; 

Zvolska et al, 2019) 

- Framing [for consensus building] (Sjøtun, 

2020; Munck af Rosenschöld et al, 2014) 

- Organizing (Sjøtun, 2020) 

- Coalition building amongst powerful 

actors, brokerage (Munck af Rosenschöld 

et al, 2014) 

- Work to expand network of actors (Barnes 

et al, 2018; Elzen et al, 2012) 

- Creation of incentive systems (Munck af 

Rosenschöld et al, 2014) 

- Bargaining to create legitimacy (Munck af 

Rosenschöld et al, 2014) 

- Mobilizing for new institutional path 

creation (Munck af Rosenschöld et al, 

2014) 

- Creating new norms (Zvolska et al, 2019) 

- changing traditional meanings/ 

constructing new meaning systems 

(Zvolska et al, 2019) 

- imitation and isomorphic mimicry (Zvolska 

et al, 2019) 

- Narrative work (Barnes et al, 2018) 

- Persuasion work (Sørensen et al, 2018) 

Maintain - Enabling work 

- Policing 

- Deterring 

- Valorizing and demonizing (Binz 

et al, 2016) 

- Mythologizing (Binz et al, 2016) 

- Embedding and routinizing 

- Imagery (Binz et al, 2016) 

- Delimiting organizational fields (Zvolska 

et al, 2019) 

Disrupt - Disconnecting sanctions 

- Disassociating/Undermining 

moral foundations (Zvolska et al, 

2019) 

- Undermining assumptions and 

beliefs (Zvolska et al, 2019; 

Barnes et al 2018) 

- Lobbying to remove privileges (Zvolska et 

al, 2019) 

 

Having introduced the concept of institutional work and how it has been applied in the context 

of sustainability transitions, we now turn to explaining the analytical framework which we 

employ in order to derive our concept of transition work.  
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3. From institutional work to transition work 

Among the key variables analysed in transition theory figure institutions and technologies – 

and increasingly also actors. These are the core elements of socio-technical systems 

consisting of (networks of) actors, institutions, as well as material artefacts and knowledge 

(Markard et al., 2012): “In this regard, socio-technical transitions are explicitly conceptualized 

as an interplay between institutions, actors and technologies. Whereas actors and 

technologies are embedded within and shaped by institutions, they both also highly contribute 

to the change or maintenance of these institutions” (Fuenfschilling and Truffer, 2016, p. 302). 

These core elements are partly reflected in the main theoretical strands of transition research. 

Technological innovation systems analyse the interplay of actors, institutions and networks 

(Bergek et al., 2008; Hekkert et al., 2007). Recent advances in this field emphasise dynamics 

through functional dimensions such as knowledge development, diffusion and market 

formation and, at the same time, keep technological development in focus. An approach that 

mirrors this is the multi-level perspective that explains technological transitions through an 

interplay of the three levels niche, regime and landscape (Geels, 2002), thereby focusing on 

the inherent conflict of challenging niche actors against the regime dominating incumbents. 

For a long time, research on socio-technical transitions has emphasised the role of institutions 

and technologies while neglecting that of actors (Fuenfschilling and Truffer, 2016). In order to 

acknowledge this interplay and equally complement it with insights from transition studies, we 

aggregate and extend the concept of institutional work and arrive at a new typology for 

transition work. Reframing core activities as transition work allows us to grasp better the social 

dynamics of energy transition processes in order to highlight regional heterogeneity. We will 

outline creation, maintenance and disruption in transition work in the following. 

Creation covers the idea of introducing an institution (rule system), an idea which transition 

work broadens to include the introduction of technologies and groups of actors. For creation, 

we keep ‘defining’ rules and ‘advocacy’ largely in their original form as they are useful to trace 

transition processes. We broaden the meaning of ‘advocacy’ to ‘political and lobbying work’, 

also including ‘persuasion’ (Sørensen et al., 2018) and ‘bargaining’ (Munck af Rosenschöld et 

al., 2014). We also expand the idea of ‘constructing normative networks’ to a more general 

‘creation of networks, coalitions and organisations’ in order to capture the full depth of transition 

activities. We aggregate some of the very specific forms of institutional work such as 

‘constructing identities’ and ‘changing normative associations’, expand them by ‘framing’ 

(Sjøtun, 2019; Munck af Rosenschöld et al., 2014) and capture this as ‘narrative work’ (Barnes 

et al., 2018). Narrative work, therefore, covers the discursive work of actors. Conversely, we 

enlarge ‘educating’ to include ‘learning’ and the transfer of skills and knowledge, thus 

recognising their relevance in transition studies (Hekkert et al., 2007). This amendment allows 
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us to apply ‘educating and learning’ to technologies as well as to actors. Finally, we broaden 

the concept of ‘creation’ to include ‘inventing and experimenting’ as well as ‘implementing’. 

These forms explicitly refer to the invention of technologies as well as to their implementation 

(enabling their use) (Sengers et al., 2016; Fleck and Howells, 2001). We hereby make sure to 

reinforce the technological focus of institutional work. Having adapted and developed different 

forms of create that capture actors, institutions and technologies, we forego the very specific 

forms of ‘vesting’, ‘mimicry’ and ‘theorising’. 

Maintain refers to the stabilisation of institutions. We keep ‘mythologising’, ‘embedding and 

routinising’ as well as ‘valorising and demonising’. While these forms originally refer to 

institutions, we clearly see potential applications to actors in the first and to technologies in the 

latter two. Whist we largely adopt the original definition by Lawrence and Suddaby (2006) for 

‘valorising and demonising’ and for ‘mythologising’, we have simplified and adapted that for 

‘embedding and routinising’. Although originally introduced as a form of creation, we subsume 

the stabilisation and growth of networks as ‘expanding or deepening’ under maintain (Barnes 

et al., 2018; Elzen et al., 2012). In the context of transitions, the creation of networks, their 

persistence and their adaptability are particularly crucial. Inspired by TIS functions (market 

formation; Bergek et al., 2008) as well as the idea of promoting a novel solution out of a niche 

which stems from MLP (Geels, 2002), we add the form ‘bring to market (upscaling)’, again 

reinforcing the technological aspect in transition work. Finally, we understand maintenance as 

a form of keeping a new status quo in which a new technology, actor group or institution is 

‘preserved’ in this new status and/or further grows based on this. ‘Sustaining’ is thus a form of 

transition work that can be applied to actors, institutions and technologies. The very detailed 

forms of ‘enabling work’, ‘policing’, and ‘deterring’, again have a strong institutional, regulatory 

and micro-level focus and we therefore drop them. 

The least applied and amended category is disruption. Its careful consideration bears 

interesting potential also with a view to the disruption debate (Johnstone and Kivimaa, 2018). 

Maguire and Hardy (2009) introduce a useful distinction between ‘disruptive work’ which aims 

at disrupting existing institutions and ‘defensive work’ which aims at countering (i.e. ‘resisting’) 

disruptive institutional work. We follow their lead and likewise distinguish between these two 

aspects within our forms of transition work. The definition of the former is aligned closely with 

the original definition of ‘undermining existing assumptions and beliefs’ with a small addendum 

(“bypassing established networks”) taken from Kivimaa and Kern (2016, p. 210). So far, 

disruption in transition studies is typically understood as the disassociation from a central, 

fossil-based, incumbent-led (energy) system (Johnstone and Kivimaa, 2018; Geels, 2018). 

However, the new, decentral, renewable alternative is not being appreciated by all. Therefore,  

we have adopted the definition of ‘defensive work’ from Smink et al. (2015) but slightly 
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amended it so as to open the concept to incumbent actors as well as to resisting citizen 

initiatives. Including such resistance allows for a more comprehensive analysis of transition 

processes.  

We have thus traced in detail the development of the transition work framework based on a 

systematic research on existing contributions (cf. table 2). The table shows how the interplay 

of actors (A), institutions (I) and technologies (T) is recognised within different sub-forms of 

creation, maintenance and disruption and how the original concept is being adapted to 

transition processes. While actors, institutions and technologies remain deeply intertwined, the 

table states the element that is mainly targeted by the respective transition work process. 

Table 2: Transition work 

Transition work Definition A, I, T 

create   

inventing & 
experimenting 

Innovating or experimenting with technological solutions 
or recombination of existing solutions into new, more 
sustainable approaches. 

T 

implementing The implementation of a technological artefact, thus 
enabling its use. 

T 

advocacy/political 
work, lobbying 

The mobilisation of political and regulatory support 
through direct and deliberate techniques of social suasion, 
in favour of transitions. 

A 

narrative work, 
framing, 
constructing of 
identities 

The discursive activity of building visions and scenarios 
about the future and constructing shared identities 
amongst actors. 

A, I 

defining rules The construction of rule systems that confer status or 
identity, define boundaries of membership or create status 
hierarchies within a field. 

I 

creating networks, 
coalitions and 
organisations 

Constructing connections between actors and/or 
organisations which form the relevant peergroup and may 
be of a formal or more informal nature and of a higher or 
lower degree of stability.  

A, I 

educating & 
learning 

The activities concerning the transfer and adoption of the 
skills and knowledge necessary to support the new 
institution or technology. 

A, T 
 

maintain   

valorising and 
demonising 

Discussing in public particular positive or negative 
characteristics of an institution or technology. 

I, T 

mythologising Preserving the moral underpinnings of the ongoing 
transition and the associated actors by 
romanticising/glorifying the past. 

A 

embedding and 
routinising 
(institutionalisation) 

Institutionalising loose practices by making them a regular 
occurrence and further reinforcing newly established 
structures. 

I 
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expanding or 
deepening the 
network of actors 
(actors, networks) 

Intensifying contact and exchange among actors within 
the peer group involved, increasing interdependence 
and/or strengthening of the coalition. 

A, I 

bring to market 
(upscaling) 

Bringing innovations to the market or to the next level. T 

sustaining 
(preserving & 
extending) 

Preserving a network, an organisation or  a technology 
within and/or beyond its initial scope to keep up the 
transition process. 

A, I, T 

disrupt   

defensive work Strategic behaviour to safeguard existing interests 
resisting change towards sustainable technologies and 
practices. 

A, I, T 

disruptive work: 
undermining 
existing 
assumptions and 
beliefs  

Actively working against existing assumptions and beliefs 
and/or bypassing established networks and/or 
organisations in support of sustainable technologies and 
practices. 

A, I, T 

 

4. Methods and case selection 

We follow a qualitative research design based on 55 semi-structured face-to-face expert 

interviews2 as interviews are particularly suitable for exploratory and explanatory research 

endeavours aiming at understanding and tracing processes (Bryman, 2016). We selected our 

interview partners based on a preliminary desktop research as well as on recommendations 

from interviewed experts (snowball technique), covering the highly diverse field of actors 

involved. Our sample thus includes interviewees from the fields of industry, economy and 

services, civil society, politics and administration, science and intermediaries. It also 

acknowledges diverse actor groups such as manufacturers, utilities and developers, as well 

as citizen initiatives, politicians and researchers (see annex, table 4). An expert selected was 

either responsible for wind energy within an organisation or a close observer of the process in 

the respective region.  

We carried out the interviews between summer 2018 and spring 2020. The interviews lasted 

on average 75 minutes. We recorded them, wrote a summarising memo and transcribed them. 

Our coding scheme developed in a deductive-inductive manner, covering e.g. actor activities, 

thought patterns and frames, routines, (negotiation) processes, technology development. We 

discussed the coding scheme and used co-coding procedures to assure a high coding 

consistency and transparency of the coding process. To complement our interview data and 

further enrich our case studies, we triangulated with secondary data (press articles, media 

                                              

2 This research was conducted in the context of [blinded project information]. 



11 
 

reports, annual reports and statistical data), thus ensuring a comprehensive understanding of 

our cases. 

The case selection is based on the transition process currently taking place in the German 

energy sector. In 2019, over 40% of electricity has been produced by renewable sources. 

Among these, the wind energy share is the highest (ca. 50%). Wind energy thus represents a 

core pillar of the German energy transition project. By now, it is acknowledged as a mature 

energy carrier. Hamburg and Uckermark represent two heterogeneous regions in Northern 

Germany and are therefore suitable for a most-different case study design which allows to 

draw out typical patterns from a set of heterogeneous units (Seawright and Gerring, 2008). 

Table 5 in the annex summarises core aspects of this heterogeneity. Interviews in each region 

started at NUTS3 level and gradually expanded spatially in accordance with local actors’ 

understanding of the boundaries of their region. We thereby recognise that agency cannot be 

reduced to territories but follow the actors’ own perception of their region instead. A short 

description of the regional transition process will introduce each case in the following chapter 

before we break them down into sub-processes of transition work.  

We suggest looking at three sub-processes in each region. First, we examine the emergence 

of an organisation, defined as a collective actor with defined members that have working 

contracts, a specific set of rules applicable within the organisation, a clear aim (mostly financial 

profit) and boundaries allowing to distinguish between insiders and outsiders (Scott and Davis, 

2015). Typical examples are firms. Second, we investigate the creation of a network. Networks 

are looser than organisations and have a more informal character. They are relatively stable, 

reciprocal exchange relations of heterogeneous, autonomous and strategic actors. By linking 

their actions, they aim at gaining a surplus effect without giving up their independence (Powell, 

1990). An empirical example are associations, clusters and topic-related exchange platforms. 

Third, we look at the installation of technologies. These technological artefacts are often 

organised in the form of projects and result in visible manifestations of the transition process. 

Empirical examples include wind parks. Taken together, they provide an array for investigating 

facets of transition work empirically. 

5. Transition work in the German wind energy sector 

Having introduced the concept of transition work, we illustrate the elaborated sub-forms below 

and provide an example for an organisation, a network and a technological installation in both 

regions. 

5.1. Energy transition in Hamburg 

The first wind turbines that were built in 1991 in the east of Hamburg, Bergedorf, by two 

pioneers marked decisive steps in Hamburg’s wind energy transition process. These visionary 
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actors “had to do political work at district level to get this [their turbine projects] approved” 

(HH01). While Hamburg’s first land use plan (1998) allowed only for a limited number of turbine 

installations and an installed capacity of 25 MW until 2000, this first phase was followed by a 

“deep sleep like in Sleeping Beauty” (HH03). In the mid-2000s, municipal actors like the city’s 

water company, its energy company, a planning office and industry partners realised a few 

flagship projects in the industrial harbour area. As this area belongs to the Port Authority, wind 

turbine planning could be realised independently of the city’s land use plan. A second wave of 

increased wind build-out started around 2008 when the Green party came into power as 

coalition partner of the Conservatives (HH03). The political objective of 120 MW installed wind 

capacity led to revising Hamburg’s land use plan (2011-2013) and decisively drove further 

build-out and repowering activities. Around 2010, renewable energy cluster activities started 

off, numerous smaller as well as bigger onshore and especially offshore actors and 

manufacturers settled in Hamburg and the international wind energy fair took place (2014) (see 

annex, table 5). While Hamburg remains a big energy consumer with energy intense industry 

producing steel, copper and aluminium, the renewable energy actors grew in numbers and 

importance and contributed to Hamburg becoming an internationally renowned wind energy 

hub. In order to better understand how the transition process in a size-wise limited but actor-

dense city state unfolded we trace the three introduced sub-processes applying the proposed 

framework of transition work. 

5.1.1. Organisation: disruption in order to sustain the wind fair 

Hamburg’s wind fair is nowadays the international leading trade fair on the topic, its story one 

of creative disruption. In 1989, the German Association for Wind Energy organised the first fair 

in a livestock auction hall in the small town of Husum (ca. 150 km north of Hamburg) at a time 

when only few took wind seriously (create organisation). Since then it took place regularly and 

grew from initially 4.000 visitors to over 35.000 (embedding and routinising). It became a well-

known platform to present innovations and to network, which has since reached its limits in 

terms of exhibitor and hotel capacities (inventing, networking, extending, bring to market; 

HH23, SH14, SH18). 

Out of a pioneering industry in Husum […] the industry has developed into 

a mature and technologically strong industry. That’s why they eventually 

said that Husum is not the right platform anymore and that they had to 

internationalise. (HH23)  

Its success story is impressive but not without conflict. From 2002-06, Hamburg started its 

own, however less successful, wind fair. For 2014, it announced a competing fair at the same 

time as Husum. The Hamburg-based wind industry preferred the relocation to infrastructure-

wise favourable Hamburg while the wind association highlighted the advantages of the 
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“authentic” (SH14) Husum, often mythologised as “Woodstock in Husum” (HH23), within 

proximity to wind parks and test fields. A conflict-laden period “with hardened fronts” (SH14) 

(valorising and demonising) and resistance to relocation (defensive work) ended, upon 

“political pressure” (HH23), in a mediated cooperation agreement: the German wind fair in 

Husum and the international one in Hamburg alternate and thus hold their own internationally. 

Out of competition arose a compromise that turned “from forced marriage to good partnership” 

(SH10).  

This benefits both. You can see from the trade fair that it didn't work in 

Husum in these dimensions. You’ve got to say, the revolution devours its 

children. (HH25) 

This example shows how, in order to sustain the fair, a disruption (relocation) from the original 

location was necessary.  

5.1.2. Network: various networks and coalitions drive disruption 

In 2001, a wind pioneer created the wind group of regulars, a local platform of the wind energy 

association. It started as a loose meeting between wind energy professionals in a bar, grew in 

numbers, moved to ever larger locations and attracted sponsors. Some mythologise the 

pioneer’s engagement for Hamburg’s wind sector by praising his merits (HH25). The pioneer 

actively networked and invited diverse actors such as manufacturers, service and finance 

actors and thus “created a basis for the sector through networking” (create and expand 

network; HH25). This shared platform helped to exchange and construct a common identity of 

a young industry that “grew up” (HH19), gained in visibility and meanwhile became a 

“recognised economic sector” (HH15).  

This (the networking) is actually what really woke up the industry. They 

said: "There's really something going on here" and: "We want to present 

ourselves better". (HH25) 

Nowadays the wind group is supra-regionally known and hosts about 250 visitors during its 

quarterly meetings (routinising). The wind group engages in narrative and advocacy work not 

least by holding panel discussions with politicians and experts. For some it is a meeting of 

professionals demonstrating the knowledge and expertise in the city (educating & learning; 

HH07). Others see it is as one “mosaic piece amongst many others” (HH12) – such as the 

renewable energy cluster. Both networks along with others compete for attention (HH05) in 

Hamburg’s dense wind actor landscape but also cooperate for specific events (HH08). Today, 

the established networks (routinising) try to attract new members in order to sustain in a 

changing environment. Therefore, both have and keep on engaging in disruptive work, e.g. by 

undermining existing assumptions about hydrogen’s riskiness. 
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5.1.3. Technology: Research wind park – opposing coalitions valorise and demonise 

In 2013, after a lengthy process, Hamburg’s amended land use plan became effective, 

designating Curslack as a wind priority area and thus allowing for the construction of 

Hamburg’s “most controversial and contested” (HH02) wind park (define). 

In line with and backed by the political objective of 120 MW installed wind capacity (define), 

Hamburg’s University of Applied Sciences wanted to construct a wind park for research 

purposes (experimenting). It cooperated with the planner who had secured the site and the 

municipal utility (create coalition).  

Resistance arose rather late and despite efforts to include citizens in the plan making process: 

The only site that was never seen critically was Curslack. […] The further 

development puzzled me. All of a sudden, they [citizens] said: "Oh, they're 

building in Curslack now, and so high." That's when people went on 

warpath. (HH03) 

A citizen initiative formed (create network) based on fears about noise, infrasound and the 

exceptional turbine height of 180 meters (instead of typically 150 meters in outer area) (HH02). 

They successfully organised a local referendum (defensive work, demonising). However, its 

result was politically not binding and eventually, after public debates, the city’s environmental 

committee decided to allow the turbine construction, promising to regularly check concerns 

(HH25). Still, resistance continued. An environmental organisation’s complaint to protect the 

sighted eagle owl necessitated new planning and entailed operating restrictions (HH03). Based 

on a formal error, citizens filed a lawsuit against the approval authorities (defensive work). 

While opponents engaged in defensive work by resisting the turbine installation, the operating 

coalition valorised e.g. the use of the wind park’s green electricity for local mobility; the 

municipal utility administered a public participation model (disruptive work). 

Curslack was not allowed to run under the summary proceedings. But it 

was not prevented either. (HH02) 

Eventually, the research wind park was officially inaugurated in 2018 (implementing) and 

hence provides an example for politically backed technology installations despite protests. 

Summarising the insights from Hamburg, we find a close interaction of a dense and diverse 

actor landscape in each sub-process and that creation, maintenance and disruption are part 

of all of them. 
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5.2. Energy transition in Uckermark 

Historically, the Uckermark region had not been an energy region but has excellent natural 

conditions for energy generation from renewable sources including wind, solar, geothermal, 

and even carbon capture (UC08). Just after the German re-unification in 1990 the incoming 

minister for the environment in Brandenburg founded a unit to gather knowledge and expertise 

and to test possibilities for onshore wind development. The unit gave advice to and provided 

stable financial support for previously loosely organised associations and firms. Several wind 

firms in the wider region, many of which are now well-established in the sector, benefitted of 

this support. Due to a target set at the Federal state level in 2004 a land use plan designated 

2 % of the region as preferential zones for wind. As a result, the region was discovered for its 

ideal conditions and a veritable wind boom started. Given its relatively low energy consumption 

(see annex, table 5) the region became a net exporter of renewable energy. Firms and 

investors from other regions remain keen to develop wind parks in the area and increasingly 

encroach on the regional market. They appear to benefit of the relatively weak socio-economic 

status of local landowners, luring them with very attractive lease offers (UC22, UC24). The 

perceived disturbance and the fact that mainly outsiders seem to benefit of the good wind 

conditions has provoked considerable resistance from locals (UC09, UC20, UC22).      

5.2.1. Organisation: Regionally rooted coalition of convenience 

Under the impression of the nuclear accident in Chernobyl in 1986 an Eastern German nuclear 

engineer decided to learn about potential energy alternatives. He founded a firm (create 

organisation) acting on the vision of transforming the Uckermark into an energy region, based 

on wind, solar, and hydrogen (UC18). He is a known personality in the region, his role 

commonly mythologised: 

I remember him [founder] from my early days. He’s a nuclear physicist and 

sat in my office with long hair, smelling from garlic and barefoot in sandals– 

fitting all the stereotypes. (UC08)  

He took advantage of the aforementioned government unit and in 1993 brought to the regional 

market the concept of building wind parks rather than single turbines (implementing; UC13). 

Out of these early activities formed in 1998 what is now the leading wind firm of the Uckermark. 

It dominates in terms of installed turbines and is the second-largest employer (the largest being 

an oil refinery). Together with a small regional competitor, the wind firm defends the territory 

against external project developers (create a coalition; UC05, UC18). Overall, both are well-

respected companies (UC23) and cooperate with local stakeholders where possible, including 

municipal utilities and citizens (creating coalitions; UC02, UC08, UC14). Apprehensive of 

resistance from citizens’ initiatives against wind energy (defensive work), they introduced 

participatory business models early-on (valorising). 
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Throughout, the firm has been “highly innovative” (UC09): In 2011 it realised a hybrid power 

station transforming wind generated energy into hydrogen (experimenting, implementing, 

disruptive work) and, more recently, it brought to market a technology to enable on-demand 

night-time marking. This shows how this organisation has been instrumental in the disruption 

of the regional trajectory and remains an important innovator. 

5.2.2. Network: the non-existent boundary organisation 

With regards to networks, be it a formal cluster organisation or more informal associations, the 

Uckermark is a true counter-case compared to Hamburg. Reasons for this are commonly 

stated to be the small number of wind actors in the region and therefore no perceived 

necessity. This is evidence of a tendency to preserve a comfortable status quo in this regional 

market (preserve, defensive work; UC03, UC05, UC07). They even recognise that a better 

coordinated process might lead to better outcomes in the region, but also find that “individual 

business interests get in the way so far, but this will have to change” (UC10). When asked 

about networking activities, respondents either refer to specific, single events around 

renewable energy or climate change (UC08, UC23) or point towards collaborations and 

meetings on the national level (UC06, UC07).  

In contrast to the relatively loosely organised wind firms stand the strongly networked wind 

opponents. Here, we find a range of activities to resist against the disruptive work of the wind 

proponents: Citizen initiatives against wind energy create networks, have joined a national 

body (embedding, create coalitions), and take opportunities to shape the discourse in regional 

media outlets (narrative work), thus achieving the perception of relatively high resistance 

against wind in the region. 

There are about 1000 citizen initiatives [against wind power] in Germany, 

we align our work, we exchange information and support each other. 

(UC22) 

Recently the business development agency for this region has installed an energy manager 

whose explicit goal is to improve the networks not just amongst wind actors but also with other 

sectors and across the public/private sector divide in the region. 

5.2.3. Technology: Citizen wind park – disruption ‘on the ground’ 

When a farmer and landowner in a small village in the Uckermark realised in the early 2010s 

that some of his land and that of his neighbours had been designated a preferential zone for 

wind energy development, he persuaded the others to initiate the installation of a citizen-built 

wind park by framing the development as such as unavoidable. He organised local meetings 

and created a network amongst interested parties.  
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The group even drew the attention of national newspapers who mythologise the role of the 

initiating farmer. The landowner knew of similar cooperative business models from other 

regions in Germany, which he sought to transfer to the local situation. He and his colleagues 

educated themselves, learned about wind energy and the range of possible business models, 

which put them into a better position to negotiate and bargain (advocate) with wind developers 

both regarding the financial gains and the actual shape of the wind park.  

That means you can make them play by your rules. […] Here, the farmers 

make sure that the existing paths are used rather than cutting new ones 

right through the crop fields. (UC09) 

The farmer intends to show that wind development can be done in a manner which benefits 

the local community, thereby undermining existing contrary assumptions and beliefs. He 

believes that if you can directly improve people’s quality of life through the income from wind 

development, they are more likely to tolerate it. 

Taken together, the three sub-processes from the Uckermark indicate how a lack of 

‘maintaining’ activities can lead to insufficient stabilisation and therefore endanger the further 

progress of the regional energy transition. 

5.3. Comparing transition work across cases 

Applying transition work in different regional settings highlights the heterogeneity of our case 

studies. While this is not surprising, it is notable, that the differences are directly mirrored in 

the frequency of transition work forms we find: Hamburg with its diverse actor landscape and 

a broad range of networks and organisations shows incidents of almost all forms of transition 

work. Contrarily, in the Uckermark, fewer activities and structures result in a limited number of 

forms of transition work. Likewise, the occurrence of forms of transition work differs: overall, 

we have identified examples of creation, maintenance and disruption in both regions which 

shows their constant interplay throughout transition. Yet, while we find a balanced combination 

of the three forms in Hamburg, indicating the stabilisation of activities and the ongoing 

disruption process, we observe an imbalance in this regard in the Uckermark: activities here 

centre on creation and disruption but less on maintenance. For the investigated sub-

processes, this difference indicates a weak stabilisation of the transition process in the 

Uckermark. Further, we observe the full spectrum of activities of both sub-forms of disruption 

in our cases: disruptive and defensive work. This underlines the relevance of this distinction. 

Therefore, despite the heterogeneity of the two cases, we have identified the same forms of 

transition work in both. This highlights the applicability of the framework and its transferability 

to other cases. Transition work thus serves as a tool to identify differences and commonalities 

between regional transition processes in a more nuanced and encompassing fashion.  
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6. Discussion and conclusion 

This article introduces the framework of transition work and applies it to two regional case 

studies. This leads to several general observations and conclusions. 

The main contribution of this paper is the systematic adaptation and extension of institutional 

work to transition work – covering not only institutions but also actors and technologies. 

Hereby, we develop a toolkit that may help to gain a better analytical grip of the transition 

process. Whilst institutional work naturally provides a strong focus on the change of institutions, 

we have widened the scope to include ‘work’ focused on technologies – the introduction, 

promotion and development of technologies is a key component of transition. Moreover, we 

strengthen the focus on actors and their transition activities (Markard et al., 2016; Farla et al., 

2012) as nearly all sub-forms of transition work specify not just the activity, but also refer to the 

intention regarding transition by the respective actor. This acknowledges the argument on 

‘directionality’ from the transitions debate (Weber and Truffer, 2017; Weber and Rohracher, 

2012).  

Based on the transition work framework, we can show that creation, maintenance and 

disruption should not be seen as independent and unconnected activities. On the contrary, 

they are an integral part of diverse transition sub-processes, albeit to different degrees. It is 

this difference in degree which explains the regional heterogeneity, as the limited stabilisation 

(maintenance) in the Uckermark shows. The almost entire lack of formalised (wind) networks 

or clusters in the Uckermark is even problematised by the interview partners themselves. While 

missing stabilisation activities hamper a steady and coherent, regionally embedded transition 

process, maintenance activities of wind opponents (e.g. well-organised citizen initiatives) 

increase the intra-regional disparity and may slow down the transition process. Analysing the 

sub-forms of creation, we found that creating networks and organisations is more dominant in 

Hamburg compared to creating coalitions in the Uckermark. While both are important 

components of the transition process, the former entail more formalised and stable structures 

(reinforcing maintenance) while the latter may be the result of a loosely connected and sparse 

actor landscape. 

A further contribution refers to the definition of disruption which we have extended in order to 

cover disruptive as well as defensive activities. Disruption in the institutional work framework 

is occupied with disrupting existing institutions in order to support new ones. In the transition 

literature, disruption tends to concern the move away from a central, fossil-based, incumbent-

led energy system to one that is more de-centralised and based on renewable energy 

(Johnstone and Kivimaa, 2018). Our extension allows for a perspective that both includes the 

aspect of disrupting what is already there and the defensive work against this very disruption. 
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We therefore recognise the inherent tensions and resistance which, in turn, may result in a 

disruption or deferral of the transition process.  

By applying the framework to three distinct typical sub-processes of transitions – organisations, 

networks and technological installations –, we are able to take a very nuanced perspective on 

transition processes. This acknowledges the historical development and specificity of each 

regional transition in a manageable manner whilst also drawing more generalisable 

conclusions about the reasons for their differences. The framework may also help to identify 

specific regional bottlenecks as well as those of transition processes in general. The illustration 

of the limited stabilisation of the Uckermark transition process serves as one core example.  

The limitations of this paper point directly at need for further research. Our analysis draws upon 

two cases only, which instantly highlights the need of further empirical work. The empirical 

setting is limited to regional cases while the definitions of transition work are not. Future 

contributions might test the framework’s transferability to other cases, territorial units or 

different transition fields. Moreover, although we explicitly take an actor-oriented perspective, 

future applications might want to disentangle the role and strategies of different actor groups 

involved in distinct forms of transition work. Differentiating between networks and coalitions 

(Hess, 2014) might be a fruitful starting point. This would allow drawing more specific 

conclusions about the stabilising, slowing down or accelerating forces in transition processes.  

In conclusion, this paper proposes a framework of transition work which contributes to a more 

nuanced analysis of the important but somewhat fuzzy social dynamics that impede or advance 

transition processes. It enables us to consider how different constellations of actors, institutions 

and technologies condition regional heterogeneity. In further sharpening our understanding, 

transition work could provide a helpful toolkit to identify tensions, actor coalitions, territorial 

specificities and bottlenecks. It serves to highlight the interplay of actors, institutions and 

technologies and underlines how creation, maintenance and disruption are inherent parts of 

transition processes.  
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Annex 

Table 3: Definitions of create, maintain and disrupt as developed by Lawrence and Suddaby (2006) 

Create Definition 

Advocacy The mobilization of political and regulatory support through direct and deliberate 

techniques of social suasion 

Defining The construction of rule systems that confer status or identity, define boundaries of 

membership or create status hierarchies within a field 

Vesting The creation of rule structures that confer property rights 

Constructing identities Defining the relationship between an actor and the field in which that actor operates 

Changing normative  

associations 

Remaking the connections between sets of practices and the moral and cultural 

foundations for those practices 

Constructing normative 

networks 

Constructing of interorganizational connections through which practices become 

normatively sanctioned and which form the relevant peergroup with respect to 

compliance, monitoring and evaluation 

Mimicry Associating new practices with existing sets of taken-for-granted practices, 

technologies and rules in order to ease adoption 

Theorizing The development and specification of abstract categories and the elaboration of 

chains of cause and effect 

Educating The educating of actors in skills and knowledge necessary to support the new 

institution 

  

Maintain  

Enabling work The creation of rules that facilitate, supplement and support institutions, such as the 

creation of authorizing agents or diverting resources 

Policing Ensuring compliance through enforcement, auditing and monitoring 

Deterring  Establishing coercive barriers to institutional change 

Valourizing and  

demonizing 

Providing for public consumption positive and negative examples that illustrates the 

normative foundations of an institution 

Mythologizing Preserving the normative underpinnings of an institution by creating and sustaining 

myths regarding its history 

Embedding and 

routinizing 

Actively infusing the normative foundations of an institution into the participants' day 

to day routines and organizational practices 

  

Disrupt  

Disconnecting 

sanctions 

Working through state apparatus to disconnect rewards and sanctions from some 

set of practices, technologies or rules 

Disassociating moral  

foundations 

Disassociating the practice, rule or technology from its moral foundation as 

appropriate within a specific cultural context 

Undermining 

assumptions  

and beliefs 

Decreasing the perceived risks of innovation and differentiation by undermining core 

assumptions and beliefs 
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Table 4: Interview overview 

1 HH01 project developer, owners, operators, service 

2 HH02 politics & administration 

3 HH03 project developer, owners, operators, service 

4 HH04 civil society, interest organisation 

5 HH05 network 

6 HH06 politics & administration 

7 HH07 energy utilities, project developer, owners, operators, service 

8 HH08 trade associations & unions, interest organisation 

9 HH09 finance, service 

10 HH10 industry 

11 HH11 project developer, owners, operators, energy utilities 

12 HH12 industry 

13 HH13 science & education 

14 HH14 politics & administration, owners, operators, energy utilities 

15 HH15 politics & administration 

16 HH16 finance, owners, operators, energy utilities 

17 HH17 politics & administration 

18 HH18 industry 

19 HH19 industry 

20 HH20 finance 

21 HH21 industry 

22 HH22 industry 

23 HH23 service 

24 HH24 service, industry 

25 HH25 politics & administration 

26 HH26 politics & administration 

27 UC01 service, industry 

28 UC02 politics & administration 

29 UC03 politics & administration 

30 UC04 energy utilities 

31 UC05 project developer, owners, operators, energy utilities 

32 UC06 civil society 

33 UC07 project developer, owners, operators 

34 UC08 politics & administration 

35 UC09 civil society 

36 UC10 project developer 

37 UC11 politics & administration, interest organisation 

38 UC12 civil society, interest organisation 

39 UC13 politics & administration 

40 UC14 politics & administration 

41 UC15 service 

42 UC16 politics & administration 

43 UC17 politics & administration, civil society, interest organisation 

44 UC18 project developer, owners, operators, energy utilities, interest organisation 
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45 UC19 trade associations & unions, interest organisation 

46 UC20 politics & administration 

47 UC21 trade associations & unions, interest organisation 

48 UC22 civil society, interest organisation 

49 UC23 politics & administration 

50 UC24 project developer 

51 UC25 politics & administration 

52 UC26 service 

53 SH10 service 

54 SH14 service 

55 SH18 project developer, owners, operators 

 

Table 5: Characteristics contrasting the regions Hamburg and Uckermark 

Characteristics Hamburg Uckermark 

Federal state Hamburg Brandenburg 

Population density (inhabitant /km²) 2,438 (2018) 39 (2018) 

Wind turbines 63 (2019) 634 (2018) 

Installed capacity 122 MW (2019) 1,061 MW (2018) 

GDP/person 66,879 (2019) 30,598 (2017) 

Total electricity consumption 11.9 TWh (2018) 0.4 TWh (2017) 

Actor landscape (actors, networks, 

organisations) 

Diverse & dense: many 

headquarters of industry firms 

(manufacturers), rather few project 

developers, banks and investors, 

numerous networks,  several 

utilities; in general: white-collar and 

little production 

Sparse and loosely connected: two 

locally based developers, no banks 

or investors; no functioning wind 

networks; some manufacturing in 

the early years which has since 

been relocated; build-out region 

Beginning of transition and 

technology installation 

Early build-out (1990s) and later 

intensification (2010s) 

Early pioneers (1990s), 

intensification of build-out (2000s) 
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Abstract  

This theoretical paper considers the use of experimentalist governance for accelerating the energy 

transition. Experimentalism is ideal-typically characterised by a recursive cycle of i. cooperative policy 

formulation at the central level, ii. explicitly diverse implementation at the lower levels, iii. regular 

reporting on implementation efforts, successes and failures, and iv. the evaluation and reformulation 

of the policy goals and instruments on the basis of the reporting. All four ‘steps’ in this experimentalist 

cycle leave extensive room for stakeholder participation, with the aim of including expertise and 

empirical evidence on policy practice from a wide array of perspectives – both public and private. This 

governance approach is argued to be especially suited for dealing with conditions of strategic 

uncertainty (making actors uncertain about the development of both problem and solution), a 

polyarchic distribution of power, and a complex interdependence between states and between states 

and non-state actors such as industry and business – all which characterise the energy transition. Based 

on the Industrial Emissions Directive as a case study, the paper considers the potential of this iterative 

multi-level governance framework for concrete policy-making in the realm of the energy transition. 

The conclusion includes a discussion of potential pitfalls of close stakeholder participation in evidence-

based policy-making, and experimentalism’s potential for the goal of an actual transition as opposed 

to incremental improvement.  
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Introduction  

What kind of governance do we need to move forward in the energy transition? The thorny policy-

making conditions of technological uncertainty and mutual dependence between governments and 

big industries hinder recourse to a simple one-size-fits-all policy answer. But leaving it all up to ‘the 

market’ and letting a mere economic competition logic determine the small and gradual steps that 

can be taken, effectuates improvements in a much too low pace. Governance frameworks for the 

energy transition should thus preserve enough flexibility and should incorporate the views and 

interests of stakeholders to a sufficient extent, without compromising on the urgency and pace of the 

actions taken – even if these may go against the direct economic interests of the stakeholders.  

Various scholars and researchers on the transition topic have been occupied with identifying the 

obstacles in pursuing climate-mitigation goals, in which it is understood that in order to achieve – for 

instance – the carbon reduction objectives of the Paris Agreement, incremental change is not enough 

and we instead need radical change or transition (IPCC Special Report 2018; cf. Geels 2014; Wesseling 

et al. 2017: 1306). The nature of these obstacles stretches from technological uncertainty, 

unprofitable investment and business cases, international cooperation and competition, 

organisational culture and future market demand, to long-term policy uncertainty, and the role of 

government and governance in that policy uncertainty issue (for an extensive overview, see Broecks 

et al. 2020). The more fundamental the changes to be made, the stronger these obstacles loom: radical 

change is almost per definition disruptive and thus uncertain. These uncertainties show, above all, 

that climate-change mitigation, and the energy transition as part of that mitigation, is by no means a 

merely technical question (also see e.g. Wesseling et al. 2017). As much depends not on what is 

technically possible and profitable but equally on willingness and decisions to prioritise climate goals, 

we are in need of suitable policy-making, or governance frameworks that motivate and accelerate 

sustainable decisions and behaviour – on both production and consumption side – and that help 

overcome the uncertainties that stand in the way of (radical) change.  

In that regard, environmental systems scholars Åhman et al. (2017) indeed suggest that moving 

forward despite these uncertainties is a matter of not policy as such, but rather governance – as the 

logic of the policy-making process, including procedures, institutions and roles of different actors. 

They argue that ‘[f]ocusing on technology-oriented agreements with direct public support to R&D and 

demonstration, instead of strict mitigation commitments, can offer a means of reaching reduction 

targets without harming competitiveness’ (Åhman et al. 2017: 643). As to procedures and roles for 

different actors, ‘[a] new approach could engage industrial stakeholders, support technology research, 

development and demonstration and facilitate deployment through reducing the risk for investors’ 

(Ibid.). The authors suggest, in other words, that (international) governance should be organised in 

such a way that efforts to innovate are stimulated, without necessarily imposing one particular 

technological solution. Furthermore, leaving room for trial and error seems necessary amidst the 

technological uncertainty of the climate problem.  

This call by Åhman et al. is underscored by the 2018 IPCC Special Report that suggests that governance 

and institutional innovation as ‘enabling conditions’ are necessary to motivate the different relevant 

actors in the energy transition. ‘Enhancing multilevel governance’, ‘enhancing institutional capacity’, 

and ‘enhancing policy instruments’ are three out of six such enabling conditions (IPCC Special Report 
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2018: 352-376), which makes it clear that a suitable governance framework is a crucial piece of the 

puzzle – indeed an indispensable prerequisite for a successful and genuinely sustainable transition.1  

The objective of this paper is to review whether we could consider the so-called experimentalist 

governance framework fit for this purpose of stimulating fundamental innovation and radical change, 

in spite of the persistent uncertainties and interdependencies. Experimentalism is ideal-typically 

characterised by a recursive cycle of i. cooperative policy formulation at the central level, ii. explicitly 

diverse implementation at the lower levels, iii. regular reporting on implementation efforts, successes 

and failures, and ix. the evaluation and reformulation of the policy goals and instruments on the basis 

of the reporting (Sabel and Zeitlin 2008; 2010; 2012). All four ‘steps’ in this experimentalist cycle leave 

extensive room for stakeholder participation, with the aim of including expertise and empirical 

evidence on policy practice from a wide array of perspectives – both public and private. By 

institutionalising information exchange and quick injections of new (technological) information, 

policy-makers should be able to access the expertise they need for policy, while avoiding policy 

capture by one particular (private) interest. With its ambition to learn from trial and error, and to learn 

from different efforts (as opposed to aspiring one single policy solution) an experimentalist 

governance framework at face value has great potential for the energy transition and climate change 

mitigation at large.  

This paper discusses the relatively novel theory of experimentalist governance and provides insights 

in its functioning on the basis of an empirical case study on the EU’s Industrial Emissions Directive 

(IED). The study is based on interviews with public and private actors that were or still are involved in 

the IED’s policy process. This analysis will make clear, inter alia, how experimentalism attributes a 

central role to stakeholders in the gathering and provision of up-to-date data, and how this empirical 

evidence is used in for policy-making. The analysis of the practical virtues and caveats of 

experimentalism focuses on changing power dynamics between state and non-state actors as a result 

of ‘evidence-based policy-making’, the ability to provide enough long-term policy certainty to instigate 

long-term actions by stakeholders, and the ability to effectuate fundamental, ‘radical’ transition. The 

paper concludes with discussing the potential of this iterative multi-level governance framework for 

concrete policy-making in the realm of the energy transition.  

 

Experimentalist governance: policy-making under uncertainty, polyarchy and interdependence 

The term experimentalist governance has been introduced by Charles Sabel and Jonathan Zeitlin 

(2008; 2010; 2012)  to indicate a particular style, or logic, of policy-making that is part of a broader 

shift away from hierarchy as embodied in top-down, prescriptive and binding governance (Craig and 

De Búrca 2007: 144-146). Though the term is most commonly used to describe new modes of 

European Union (EU) governance, it has been applied to analyse and understand governance in other 

settings too – including transnational cooperation and certification regimes, business models (e.g. in 

car manufacturing), and international trade agreements (e.g. Sabel 2012; Herrigel 2018; Overdevest 

and Zeitlin 2015). Experimentalist governance is ‘based on framework rule-making and revision 

through recursive review of implementation experience in different local contexts’ (Sabel and Zeitlin 

 
1 A ‘genuinely sustainable transition’ refers to the idea that in order to achieve the Paris Agreement goals, we 
need to go beyond incremental change that simply improves the current state of production and consumption 
– for instance by increasing energy efficiency or switching to ‘green’ fuels. We are in need of radical innovation, 
or actual transition, referring to fundamental changes in the production or products – with reference to Henry 
Ford’s illustrious words, not faster horses, but an automobile (see e.g. Jonker 2015; Broecks et al. 2020 for a 
discussion on incremental versus radical innovation). 
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2012: 3). Probably the most central and distinctive feature of experimentalism is its focus on recursive 

review, in which there is no intention to arrive at definitive policy solutions but rather to work from 

the premise of corrigibility of provisional measures to be revised and reviewed on the basis of 

experience from the broadest possible range of relevant policy actors (Sabel and Zeitlin 2010: 6).  

Typically, an experimentalist governance architecture has the following distinctive features (Sabel and 

Zeitlin 2010: 3). First, broad and provisional framework goals are established through joint action of 

central and local units, in consultation with the relevant civil society stakeholders. Second, explicit and 

significant discretion is granted to lower-level units (referring to both national administrations and 

their regulatory authorities) to achieve these goals in ways adapted to their own local circumstances. 

In exchange for this discretion, thirdly, these lower-level units are obliged to report regularly on their 

activities and performances, and participate in peer review by other lower-level units pursuing similar 

goals in their own way. These peer reviews function as an important instrument for benchmarking 

and identifying best practices in achieving the broad framework goal. Moreover, lower-level units that 

are not performing well against the agreed goals and metrics are expected to produce plausible plans 

for improvement, informed by the results of the peer review. The final step is the periodic revision of 

the goals, means and procedures based on the problems and successes that the reviews reveal. It is 

this fourth step that gives experimentalist governance its recursive character: the provisional policy 

goals and means may be revised on the basis of new knowledge, insights, or techniques, after which 

the cycle of implementation with discretion, peer review and revision starts again. Not only the 

general framework goals and means are recursively revised: the revision of local plans as a result of 

the peer reviews is also recursive. As Sabel and Victor (2017: 20) concisely put it, experimentalist 

governance is a system in which higher level and central plans are corrected in the light of local 

experience, and vice versa.  

 

Figure 1: EU experimentalist governance as an iterative, multi-level architecture (Zeitlin 2015: 2) 

 

With its explicit focus and emphasis on iteration as a way to make and refine policy, experimentalist 

governance theory opens up the question of implementation of public policy. It questions the implicit 
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presumption of most strictly hierarchical organisation theories about the absence of anomalies and 

obstacles in executing and implementing policy (Sabel 2005). Rather than seeing practical obstacles in 

the implementation as unforeseen, problematic and destabilising forks in the road, ‘the ambiguity and 

complexity of frontline issues, and hence the need for a flexible response, are openly acknowledged’ 

in the experimentalist governance logic (Sabel and Zeitlin 2012: 173). Incorporating the possibility that 

policy reality diverges from policy theory and anticipating on it in the governance framework thus 

breaks explicitly with the tendency to ignore or avoid such disruptions. What is more, instead of seeing 

such anomalies as ‘disruptions’ to the dominant hierarchical rules of the organisation, they are 

celebrated as moments of learning and improvement and therefore pulled to the forefront in the 

experimentalist model of policy-making. It is exactly in this ‘organisation of improvisation’ (Truijens 

2020) that the experimentalist governance framework (at least in theory) has potential for the 

required governance that stimulates innovation while allowing for trial and error, as proposed by 

Åhman et al. (2017). 

An experimentalist governance framework is expected to be favoured by policy-making actors under 

the following three policy-making conditions. First, there is strategic uncertainty about the policy 

solution. Both the policy problem and its possible solutions continue to evolve over time, and the 

appropriateness of solutions cannot be determined ex ante but has to be assessed on the basis of 

experience. Strategic uncertainty thus refers to a situation in which neither the official decision-

makers nor central actors involved know exactly how to achieve their declared goals (Sabel and Zeitlin 

2008: 280). Secondly, experimentalism is likely to occur where there is a lack of central concentration 

of power and the polity is characterised by a polyarchic distribution of power in which no single actor 

can impose its preferred solution (Sabel and Zeitlin 2010: 9). This polyarchy can have a de jure basis, 

when for instance the Commission has weak or no formal competences, or can occur de facto, for 

instance in a (political) coalition setting where preferences of key actors do not align (see Rangoni 

2016: 15). These first two scope conditions obstruct policy-makers in defining universal, one-size-fits-

all policies and instead require more flexible and iterative solutions (Monar 2010: 240). De Búrca, 

Keohane and Sabel furthermore suggest that complex interdependence constitutes a third scope 

condition for the emergence of experimentalist governance (2012: 2). This complex interdependence 

refers to a situation of mutual dependence, in which ‘state and non-state actors are both sensitive 

and vulnerable to the actions of others’ and ‘in which continued discord is widely perceived as costly 

to all participants’ (De Búrca et al. 2013: 4). One can see that the combined conditions of polyarchy 

and complex interdependence makes policy-making challenging, as interdependence requires joint 

action, while polyarchy makes it difficult to align the positions of the actors and settle on a common 

policy (Truijens 2020). As these circumstances, ‘in which force is an ineffective instrument of policy’ 

(Keohane and Nye 2001 [1977]: 21), prevent policy makers from pursuing a strictly hierarchal 

approach, they are considered scope or ‘possibility’ conditions for a experimentalist governance 

framework (e.g. Zeitlin 2015: 11). 

Looking at the policy-making conditions that characterise the energy transition as a specific objective 

in climate-change mitigation, it is not difficult to identify the three scope conditions for 

experimentalist governance. Uncertainty exists both with respect to the problem (how will it develop, 

how much do we know?), and with respect to the possible solutions, as technical solutions develop 

rapidly and their (long-term) effects are difficult to predict at one point in time. In addition to 

technological uncertainty, uncertain and often-changing policy causes significant uncertainty for 

industrial actors (Broecks et al. 2020). Polyarchy is found on the one hand in a de jure way, as the 

problem exceeds national borders while policy-making with regard to energy transition typically does 

not. Polyarchy on the other hand occurs in a de facto way, as industries and big companies assume a 

central position in policy-making, each of them having their own specific interests. In this situation, 
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policy-makers cannot simply impose their preferred policy solution on the industries, neither can 

industries. Related to the latter, also complex interdependence is evident: governments depend on 

the actions of one another, while governments also depend on the willingness and behaviour of 

industrial actors. In turn, the non-state stakeholders (mostly industry actors) depend on what 

governments do, for instance in terms of long-term policy, but also in terms of providing the necessary 

infrastructure for a particular sustainable technology.  

In conclusion, from this brief (theoretical) description of experimentalism its scope conditions, the 

potential of this governance framework for accelerating the energy transition becomes apparent. 

Indeed, as has been gathered by Broecks et al. (2020), among the main obstacles for big companies 

(especially in heavy industries) in switching to sustainable production alternatives are uncertainty 

about technological readiness and fit of the alternatives, uncertainty about the international level 

playing field and competition, and uncertainty about future policy and rules. For a governance 

framework to accelerate the energy transition it is thus important that it overcomes or at least 

accommodates these (strategic) uncertainties, polyarchy, and complex interdependencies. Indeed, 

one-size-fits-all solutions seem unattractive, because no one single actor has the knowledge nor the 

power to impose their preferred solution on the others. Due to on-going developments in knowledge 

on the problem and (technical) solutions, it is important that there is room for experimenting and trial 

and error: the appropriateness of a solution cannot be determined at one single point in time. These 

are two reasons why Åhman et al. call for innovation and R&D-stimulating governance, instead of 

technology-forcing policy (2017: 643). What the international, multilevel governance framework for 

the energy transition and accompanying institutions should do is stimulating action for emission 

reduction beyond what ‘the market’ does, indeed not merely achieving incremental but instead radical 

change, providing the necessary long-term policy certainty, all the while dealing with the policy-

making conditions of strategic uncertainty, polyarchy and complex interdependence (cf. IPCC Special 

Report 2018: 354). Indeed, in order to reach ambitious climate goals, voluntary and non-binding 

covenants seem to be insufficient: the governance framework should be able to deliver binding 

outcomes with some form of sanctioning in case of underperformance. To achieve such binding policy 

outcomes, it seems that enhanced stakeholder involvement is a prerequisite (cf. IPCC Special Report 

2018: 352; Ciplet et al. 2015: 342). For these reasons together, the experimentalist framework seems 

prima faci particularly fit for purpose.  

 

Experimentalism in action: the Industrial Emissions Directive 

As the previous section argued that policy that seeks to accelerate the energy transition can be seen 

as policy-making under the three scope conditions for experimentalist governance, the theoretical 

argument is that experimentalism would be a suitable and therefore attractive governance approach 

to deal with complex nature of the policy problem. This section reviews the functioning, and thereby 

the possible virtue, of experimentalism in practice. It does so on the basis of empirical case study on 

the EU’s Industrial Emissions Directive. First, I will briefly discuss the governance framework of the IED 

as articulated in the legal text of the legislation, and argue that this Directive can be regarded a case 

of experimentalist governance. Second, based on primary empirical data derived from semi-structured 

interviews with policy-makers and interest-group stakeholders, I will discuss how this governance 

framework functions in practice. Its functioning here refers to the way in which it is being 

implemented and what concrete policy outcome this governance framework yields. This discussion 

focuses primarily the use of best available techniques (BATs) for setting emission limits, the role that 

different types of stakeholders play in the process of determining those BATs and related emission 

limits, and the type of innovation that the IED’s governance framework stimulates.  
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The IED’s experimentalist governance framework on paper 

The Industrial Emission Directive, which in an earlier iteration was called the Integrated Pollution 

Prevention and Control (IPPC) Directive, sets broad emission reduction goals for heavy industries 

across the EU. The Directive comprises all sorts of pollutants coming from these industries (such as 

NOx, SO2 and NH3) but excludes CO2 as this is already covered under the EU Emission Trading System 

with which other legislation should not interfere.2 Pollution to air, water and soil are within the scope 

of the IED. The exact emission levels are to be determined on the basis of the so-called best available 

techniques (BATs). Characterised by a ‘gradual departure from traditional command-and-control 

instruments based on the setting of uniform, legally binding emission limit values (ELVs)’ (Koutalakis 

et al. 2010: 331), the IED uses BATs as context-dependent and continuously updated benchmarks for 

determining the level of emissions that an individual installation can produce. Based on these BATs, 

so-called BAT-reference documents (BREFs) conclude on a range of emission levels that is deemed 

appropriate – this range is legally binding and should be regarded by national authorities in granting 

permits to industries. This means that not the best available techniques themselves but indeed the 

emission levels that can be achieved with them are prescribed in the BREFs: the so-called BAT-

Associated Emission Levels (BAT-AELs). 

The process of determining BATs writing BREFs takes place in Technical Working Groups (TWGs), 

which are organised and coordinated by the European IPPC Bureau (EIPPCB) in Seville, Spain. The 

Commission initiates a BREF-writing or revision process for particular industrial sectors. Some 

examples are the Large Combustion Plants BREF, the Ceramic Manufacturing Industry BREF and the 

Iron and Steel Production BREFs (see eippcb.jrc.ec.europa.eu). Different relevant state and non-state 

stakeholders – Member State representatives, interest groups representing industry and 

environmental NGOs – sit together with Commission representatives in the TWG to produce these 

BREFs on the basis of empirical and factual data about the latest emission and reduction techniques 

and related reasonably achievable emission levels. Important in deciding what constitutes a BAT (best 

available technique) is that the techniques for emission reduction should not only be best, but should 

also be available, in which the financial and economic viability for industrial operators is considered. 

This is done to prevent a situation where the latest high-tech solution in a hypermodern Swedish plant 

would force an old installation in Bulgaria out of business. The BREF concludes with the BAT-

Associated Emission Levels (BAT-AELs) which is the binding range of emissions that national 

competent authorities have to consider when issuing operation permits to industrial plants in their 

Member State.   

An important note is that the TWG only provides the final draft of the BREF documents. This draft is 

discussed on a more political level in the Information Exchange Forum (IEF) which is composed of 

Member State representatives, industry and NGOs and chaired by the Commission. It is finally up to 

IED Committee, composed of the Member State representatives and chaired by the Commission who, 

through a Qualified Majority Vote, adopt the BAT Conclusions. A schematic depiction of the BREF-

writing process is presented in Figure 2. 

 
2 Though the IED is thus not intended to achieve all of the energy-transition or climate-mitigation goals, the 
functioning of its governance framework is of interest here, which is why it is a suitable case to study for the 
purpose of this paper. 
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Figure 2 (Source: Commission 2012: 39) 

 

Though not necessarily a technology-forcing legislation, in which the targets that are set are beyond 

the existing technical capabilities (e.g. Jaffe et al. 2002: 41), the IED has the intention to use new 

knowledge, insights and technologies as they emerge, and to motivate actors to continuously improve 

their efforts without imposing one particular solution from the top down. By closely involving the 

relevant stakeholders in this entire process, the BATs are intended to provide a context-dependent 

measure that could help overcome the problem of the industry being too diverse and countries having 

too specific circumstances to work with uniform Emission Limit Values (ELVs) throughout Europe. 

Moreover, every BREF should be reviewed eight years after publication of the previous one, so as to 

be able to update and revise how to best deal with this complex and uncertain policy issue (Directive 

2010/75/EU: Art.13). In order to preserve the necessary flexibility, individual installations can request 

derogation in their permits, for reasons of excessive costs, peculiarities in the type of installation or 

specific geographical features.  

Both with respect to how complex policy-making conditions of strategic uncertainty, polyarchy, and 

complex interdependence require a particular context-sensitive and revision-oriented governance 

framework, and with respect to the modus operandi of the TWGs as platform for information 

exchange among peers intended to inform and facilitate a process of continuously updating policy, 

the IED arguably constitutes a rather developed and typical case of experimentalist governance (also 

see Truijens 2020; Kimmel 2016). The participative and iterative process of BREF-writing in the TWG, 

which works explicitly towards provisional and corrigible policy outcomes, is a response to the policy-
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making conditions of strategic uncertainty and diversity that characterise the issue of environmental 

pollution and climate change as ‘a moving target’ (interview DG Environment). The broad policy goal 

is that ‘all the appropriate preventive measures are taken against pollution’ from the heavy industry 

(Council Directive 96/61/EC, Art. 2). The concretisation of these goals happens significantly in the 

implementation where local contexts are accommodated by room for differences and discretion. The 

determining and revision of policy goals (BAT-AELs) and metrics (BATs and BREFs) is a recursive cycle 

in which lower-level units (Member States) and non-state stakeholders collaborate closely to 

continuously update and revise policy (most notable the BAT-AELs) as new evidence on performance 

and technologies becomes available. The experiences and evidence from the local level is thus fed 

back into the policy-cycle to help sharpen and revise policy goals and metrics at the central level (cf. 

Sabel and Victor 2017: 20). This case thus allows for reviewing how the experimentalist governance 

model may function in practice and to what extent it helps in addressing and overcoming the intrinsic 

policy-making challenges of climate-change mitigation. As such, reviewing this IED case will help in 

considering the value of experimentalist governance for the energy transition. 

The IED’s experimentalist governance framework in practice 

In this section I discuss the practical functioning and effectiveness of this governance model by looking 

at issues on data collection and use for the BATs, the balance between different types of stakeholders, 

and the pace with which BREFs are written and reviewed. These three issues are discussed to 

ultimately gain insight in the extent to which this governance model is suitable for the energy 

transition. The discussion is based on twelve semi-structured interviews with key players in the 

process, ranging from policymakers in DG Environment and the Head of the EIPCCB to interest-group 

representatives of various industries, as well as NGOs.3 The interviewees were selected in such a way 

that all ‘sides’ in the policy process (both public, private and non-governmental) were represented 

with at least one interview. 

 

1. Data collection for benchmarking: by industry for industry 
A first crucial element in this evidence-based process of determining and updating the BAT-AELs is to 

have the right data to work with. To be sure, negotiation on the basis of ‘rationally motived arguments’ 

is a virtue from an experimentalist perspective. In practice, however, the data-heavy process, 

especially in this case where the level of technicality is extremely high, has its pitfalls for both 

democratic and effective policy-making. It is critical to reiterate in that respect that the neither policy-

makers at the EU level nor the public actors in the IPPC Bureau possess the necessary data on which 

basis the BREFs are drafted: they have to rely on the inputs from the stakeholders. The information 

about emission levels, technological developments, the use and application of those technologies and 

the possible effects of new techniques has to come from the industrial installations and thus from the 

industrial stakeholders. One can readily see how this creates a somewhat precarious situation.  

The first (potential) problem in the modus operandi of the IED is that the industry actors – who have 

a strong economic interest in the eventual emission levels – are themselves the primary source of 

data. The detailed technical information concerns the operating processes of the plants, and for that 

 
3 See Appendix 2 for a list of interviews conducted for this case study. Insights were moreover updated verified 
by attending two official, Commission-led IED evaluation rounds in Brussels in the Spring and Autumn of 2019, 
in which over one hundred state and non-state stakeholders participated. 
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reason it are those plants themselves that deliver the data on the basis of which eventually the 

emission levels are determined.4 As an interviewee in Kimmel’s analysis puts it clearly: ‘“[…] industry 

is always very active. But not always very active to bring information, sometimes they are active to 

make sure that the information does not arrive”’ (in Kimmel 2016: 11). Put differently, by being the 

sole source of data, industry actors have a potentially powerful position in the debates of the TWGs. 

When asked about this issue, Head of the European IPPC Bureau Serge Roudier said there were some 

measures to prevent this theoretical problem from becoming a practical one. Member State 

authorities bear responsibility for verifying the delivered data and in addition, the IPPC Bureau 

performs random site visits to cross-check data. Moreover, the information that one plant delivers is 

only a small part in the cumulative data that is eventually used for the BREF process – sometimes 

encompassing up to some 600 plants. The impact that one plant could possibly make by manipulating 

their data a little bit, is close to zero, according to Roudier. However, the data on which basis the BREFs 

are drafted are of such a high technical level, and are part of such complex industrial processes, that 

it will in practice be hard (if at all possible) for these authorities to perform that role and genuinely 

verify the data.5 Moreover, with reference to the comment by Kimmel’s interviewee, information that 

is not provided will be very hard to cross-check.  

Apart from the (inevitable) power position that private actors from the industry thus have by the sheer 

control over the data, an additional problem is the issue of confidentiality of the data. Operators can 

be reluctant to deliver that data because of competition concerns. Even though the information that 

is submitted to the IPPC Bureau in their BATIS database is not openly accessible for every individual 

or company that would have an interest in seeing it, ‘you have to expect that it is public domain, and 

it is probably more wise to assume that [the information] can travel very fast and very wide’ (interview 

Eurelectric). In the extreme case of one operator having the breakthrough technique, they will not be 

willing to reveal that to competing operators through the IPPC Bureau system. Legally, this 

information cannot be demanded from the operators (interview industry representative). Serge 

Roudier agrees this is a thorny issue, which may severely hinder the process. 

The option to anonymise the data is only a partial solution. For those concerned with the 

confidentiality of their data it is still not waterproof as some information is very easy to trace back to 

their plant, especially when a BREF concerns a sector with only few plants in Europe (interview 

Eurelectric). However, the already existing problem of verification and cross-checking then only 

increases: anonymisation of data means that the data cannot be cross-checked by Member State 

competent authorities or NGOs, with which the process would lose an important enforcement 

mechanism for accuracy of the data delivered (interview European Environmental Bureau).  

 

2. Shifting power and accountability: from policymakers to stakeholders 

Related to the abovementioned differences in accessing data among the different actors involved and 

the shift in power that this may imply, this section discusses how the BAT-based governance 

 
4 It may be NGOs, industry itself or Member States who upload the information to the TWG process, but in 
either instance it is the industry that is the source of that information. 
5 From a discussion with a representative of a chemical industrial installation, it became clear that even for the 
industrial operator itself it is not always evident what data should be used and how to determine the best 
practice in a chemical production process. 
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framework affects the balance between the ‘objective and technical’ part and the more political part 

of the process. In particular this section looks at what the increasing importance of the technical 

process does with political accountability. As such, I reflect on how the shift from political debate to a 

technical process affects the power relations between private and public actors and what this means 

for long-term policy certainty. Note that although this issue is very relevant for a debate on democratic 

legitimacy, I will limit myself to discussing the practical implications for the energy transition – since 

that is the focus of this paper.6 

Going back to the architecture of the BREF-writing process, the theoretical merit of using evidence 

and technical information as the ‘currency’ for influencing policy outcome is that emission reduction 

targets are based on the technical possibilities, and not merely on political preference or (un-

)willingness to reduce emissions. The importance of exclusively technical evidence and arguments – 

and not political statements – as input for the debate within the TWGs, is something that Head of 

EIPPCB and BREF writer Serge Roudier cannot stress enough: 

The Sevilla process is not a political process – it is not designed and implemented to be a political 

process. […] So this is where one of the main the challenges lies: to distinguish in those statements that 

are brought in the Technical Working Group, those that are supported by facts and sound techno-

economical evidence from those that are not and that are more of a political nature. We are aware of 

this and we have to be strict, and we always come back to “OK, we listen to what you say. Where is the 

evidence, what is the rationale for what you’re saying? Tell us, show us, prove it!” (Interview Roudier)  

As discussed above, the draft BAT Conclusions produced by the TWG are presented to the Information 

Exchange Forum (IEF), which has the right to question the outcome and to not accept the BATs. But 

since the IEF is the political part of the process, it is increasingly less likely that they actually propose 

changes, as that would mean that the technical integrity and accuracy of the groups is under 

discussion (Interview DG Environment (a); Interview Roudier).  

It has never occurred that a political influence has changed the [BAT] Conclusions. And frankly I do not 

see such thing taking place, because stakeholders accept that it shouldn’t. As soon as that would start, 

it would be the end of the Sevilla process. (Interview Roudier) 

This then means that policy outcome is de facto determined through the technical process of writing 

the BREFs. And as we have determined in the preceding section, given the type of data that this BREF-

writing process depends on, industrial actors have a significant advantage both vis-à-vis public policy-

makers and vis-à-vis the relevant NGOs in that process.7 Although on paper a norm-free, factual and 

evidence-based discussion that feeds the BREF can be championed for leaving politics out of the 

equation, it is readily apparent that in practice politics cannot be filtered out of the technical debate. 

The evidence that is delivered (as well as the evidence that is not delivered) and the determining of 

which of these best techniques are considered reasonably available is not a norm-free and a-political 

process (see e.g. Mügge 2011: 57 on the matter of facts as a norm-free category). In sum, the 

diminishing room for explicitly political debate and political manoeuvre in the process (most notably 

 
6 For a more elaborate discussion of the democratic implications, see Truijens 2020 (forthcoming). 
7 This advantage also holds with respect to mere personnel capacity to participate in the TWGs’ discussions. An 
industry representative declared in an interview ‘I mean, it sounds a little bit unfair, but industry easily 
outnumbers the representatives of the NGOs.’ 
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the IEF not contradicting the outcomes of the TWG) means that the ‘factual’ discussion in the TWGs 

determines the policy outcome. 

One emerging political problem here is that of accountability. Because what this means is that the de 

jure accountability is transmitted to the de facto accountability of the TWGs. These TWGs, however,  

formally only bring out their advice on BAT-AELs, and can therefore not be held accountable for the 

BAT-AELs that are eventually adopted. The IED Committee is politically responsible for these BAT-AELs. 

But if the IEF and consequently the IED Committee simply follows the outcome of the TWGs, so as to 

not undermine the quality of the technical process, then who can be held accountable for the (in the 

end political) decisions on emission limit values? This indicates how accountability can in practice 

become rather fluid or outright vague when politics is left out of the decision-making process.  

Another, more direct practical problem that occurs in this governance framework concerns policy 

certainty. As identified in various studies on the obstacles that industrial actors face in making the 

transition towards more sustainable alternatives, industrial actors require long-term policy continuity 

and certainty in order to be able to make changes that are costly and have long-term impact on 

production (for an overview, see Broecks et al. 2020: 13-14). With political actors and their political 

decisions increasingly taking a background role in this TWG process, the policy uncertainty issue seems 

to be sustained, if not enhanced. Instead of giving a direction and a long-term guarantee of what 

constitutes achievable emission limits, thus providing the requirements for industrial plants for two 

or three decades ahead, the BREF system basically leaves it up to the latest technology to determine 

the short-term reduction goals. This means, in practice, that a technology adopted and installed in 

2020 in order to adhere to the BAT-AEL at that time may be unfit for achieving the revised BAT-AEL in 

2028. In other words, whereas the virtue of basing policy on the latest technological state of the art 

seems to be that new possibilities are used as they become available, it means that policy outcome is 

determined by (uncertain) technological development, rather than by consistent long-term political 

vision and resulting long-term policy goals. It thus seems that the IED’s governance framework is not 

equipped to provide more policy certainty. The next section elaborates on this issue, focussing on 

incremental change versus radical transformation.  

 

3. Frequent updating: responsive policy-making or hindering real transition?   

By way of responding to the ever-changing policy problem of climate change and the rapidly 

developing (technical) possibilities that may provide answers to the problem, the sector-specific BREFs 

and their respective BAT-AELs have to be revised with a frequency of eight years (Directive 

2010/75/EU: Art.13). This recursive revision of goals and metrics as new evidence and knowledge 

become available is an important element that adds to the experimentalist character of the IED’s 

governance framework (cf. Sabel and Zeitlin, 2010: 3). The ostensible problem here is that due to the 

heavy and thorough process of data collection and analysis, the BREF-writing process runs the risk of 

being slow. A typical BREF-writing process takes around three to four years, after which the Member 

States’ competent authorities have four years to implement it. Not only is it very demanding for the 

participants of the BREF-writing process to stay on stand-by for the entire process, this time that it 

takes to update policy seems to be at odds with the need for quick iteration on the basis of new data, 

insights, and techniques. Some interviewees mentioned that as a consequence, the BAT-AELs that are 

used are based on outdated data from years ago (e.g. interview Eurelectric).  
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However, the major problem that comes with this BAT-based governance framework that moreover 

needs quick iterations, is indeed that the iterations come much too fast. Especially in heavy industry, 

changes in production processes, resources, hardware and products are extremely costly and take 

much time (cf. Geels 2020; Broecks et al. 2020). As discussed before, industrial actors thus require 

long-term policy certainty in order to be able to make decisions that will impact their operations for 

one, two or three decades. Notwithstanding the good intentions of fuelling the policy-process with 

new knowledge when that becomes available, in effect the short cycle only decreases policy certainty. 

As a result, the changes that are left, are those that can  be achieved relatively easily and cheaply – 

which tend to be the small, incremental improvements to the existing operation.  

A representative of the association for Paper and Pulp industries, CEPI, explains this problem rather 

strikingly: the eight-years’ cycle to update the best available technique to improve existing industrial 

practice stimulates incremental change at best. Not only does it not stimulate the radical change, the 

focus on picking ‘the low hanging fruits’ does in fact obstruct the efforts that could otherwise be spent 

on the more fundamental changes and improvements. The BAT system’s real adequacy for the policy 

problem in the light of climate change in the long run is questioned by CEPI’s Jori Ringman8: 

In our case, if you want to be basically carbon-neutral by 2050, it means that you have changed the 

whole way of working completely. The biggest carbon source for us is that you need a lot of water to 

make the paper. You have to dilute the fibres of paper […]. And then the biggest energy consumption 

is just taking the water away and just having the fibres. That is the biggest CO2 source. So if we want to 

be a carbon-neutral it probably means that we’d have to find a breakthrough to make paper without 

water. But if we do that, it would also mean that we have no water emissions, which is good news as 

such. But this breakthrough is still in the making. But by focusing on the Key Environmental [Issues] in 

the next iteration of the Pulp and Paper BREF, we might actually be successful in achieving [what is 

required]. I often like to quote Henry Ford […] if he would have asked people what they wanted, they 

would have said faster horses. What I fear about this IED process, that is this eight years’ cycle and 

saying that last year the range was from two to eight milligram, and now it should be one to five, 

because of course always you should reduce the range and you should go down. But it’s actually just 

whipping the old horse, trying to make it faster. […] And there is increasing marginal cost. So first of all 

you of course pick the low-hanging fruits, but when you have to pick the last two cherries that are really, 

really high, you might break your neck and it might get very expensive to get those. So you might say 

“well, who cares about those two cherries? They can stay there. Let’s focus on these other fruits that 

are still hanging low”. (interview CEPI) 

Notwithstanding the stimulation of lower emission levels where possible, on a bigger scale the costs 

of this system (time, people, money for both producing and implementing the BREF) may 

unintentionally preserve status quo to a large extent. One may argue that even though bigger change 

should be achieved, it is not bad to make small improvements and quick fixes on the short run. Crucial 

in that discussion is the question whether the efforts for small improvements indeed obstruct more 

fundamental transition, or that it merely does not contribute to it. So whereas it is true that this 

governance framework working with BATs and BREFs adheres to Åhman et al.’s call to apply 

governance that stimulate effort and experiment rather than concrete outcome of those efforts – 

which may indeed cause deadlocks – this particular way in which the IED operates, seems to stimulate 

only the incremental efforts, at the expense of the much-needed break-through, radical transition.  

The conclusion will take up on this discussion.  

 
8 Note how the explanation refers to CO2 reduction, while the IED excludes CO2. The logic of the problem that 
Ringman explains, however, is similar.  
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Discussion and conclusion: considering experimentalist governance for the energy transition 

Coming back to the type of governance that is needed to accelerate the energy transition, the analysis 

of the IED’s experimentalist governance framework yields a number of important conclusions. To be 

sure, critical benefits of the IED’s participative and iterative approach to policy-making and pollution 

prevention and reduction are its ability to move forward amidst the uncertainty: instead of necessarily 

solving the uncertainty as a prerequisite for action, its iterative approach stimulates those steps that 

can indeed be taken. The complex interdependence between states and between state and non-state 

actors is accommodated by close involvement of the relevant stakeholders. Giving non-state 

stakeholders an increased voice in the process of policy formulation but also in the translation of the 

policy into practice (i.e. implementation and policy execution), an important obstacle seems to have 

been overcome. When it comes the objective that the IED sets for itself (i.e. ‘all the appropriate 

preventive measures are taken against pollution’), the incremental steps that are taken can be 

regarded a success of the governance framework. 

In addition, it is clear that the governance framework of the IED does not seek to find one best 

technology that it subsequently imposes. The idea of BAT-based emission levels means that the 

emission levels that result from the best techniques stimulates actors to achieve those levels – but 

they are free to achieve those levels as they see fit. This way of policy-making may indeed stimulate 

R&D, as stakeholders may seek similar or even better ways to adhere to the emission limits. In sum, 

the experimentalist governance approach seems to successfully adhere to Åhman et al.’s call for 

governance that i. engages stakeholders in the policy-making process; ii. leaves extensive room for 

trial and error; iii. (therefore) stimulates efforts without imposing one particular technical solution.  

However, the analysis of the experimentalist governance framework also shows a number of 

important caveats when it comes to its appropriateness for the energy transition at large. The caveats 

are here reviewed from a predominantly pragmatic perspective, but it should be noted that these 

carry (important) democratic implications as well. One important condition that a governance 

framework should provide is a significant amount of policy certainty, as it has been identified that 

(long-term) uncertainty prevents industrial actors from investing and switching to ‘green’ alternatives. 

This policy certainty is a thorny issue, also in the experimentalist governance framework. As I have 

suggested, the benefit of the iterative and participative approach is that it does stimulate action 

among actors that may as a disposition be reluctant to change their status quo. Their enhanced 

participation in deciding what is reasonable to achieve in terms of emission reduction gives them more 

control over the requirements, which can be seen as a form of certainty in the policy. However, the 

iterative element of the governance framework, in which objectives and measures are regularly 

revised, in combination with leaving what is deemed a best available technique to the stakeholders 

themselves, means that the emission levels can (potentially drastically) change in an iteration of the 

BREF and BAT-AELs. Basing the concrete policy objective on what is deemed technically feasible thus 

equates political certainty to the level of technological certainty. In short, with not political actors but 

instead the latest state of the art technology (or at least that part of the state of the art that 

stakeholders want to bring into the discussion) decide what the emission levels are, the mid- and long-

term uncertainty issue is not resolved. Indeed, it may in fact lead to more uncertainty compared to a 

situation in which state actors simply agree on an objective for the next three decades. 

This issue relates to the point that has been rather extensively discussed in the above analysis: the 

decreasing control that public policy-makers (indeed public representatives) over policy outcome. It 

has been argued – inter alia on the basis of literature and empirical study – that the transition is not a 
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merely technical question, as much depends on willingness, priority, and thus decisions to pursue 

climate-mitigation objectives. What the experimentalist governance framework of the IED implies, 

however, is that the purely technical possibilities (can and should) determine those objectives. In other 

words, it assumes that the emission reduction objectives can be based on a ‘purely technical’ and ‘a-

political’ discussion in the TWGs. Leaving politics out seems to put the question back where it started. 

Moreover, the case study shows that it is hardly possible to assume that politics and interests can be 

left out of the equation (see e.g. Kuzemko et al. 2016 and Geels 2020 for the importance of power, 

politics and interests in transitions). In practice it means that political decisions are based not even on 

what is technically possible, but indeed on what stakeholders (i.e. those with an interest in the matter) 

can (or want) to prove is possible.  

Finally, to the extent that that the IED’s experimentalist framework does effectuate change, the case 

study suggests that the main success lies in incremental change – the ‘low-hanging fruit’. The insightful 

comment by Paper & Pulp sector representative Jori Ringman shows that rather than effectuating real 

zero-emission breakthrough innovation, the focus on the small steps hamper the bigger transition due 

to costs and efforts being spent on the small steps. This ‘effort spent’ does not only refer to the 

resources that stakeholders spend on the small changes, but also to the political time and resources 

that are spent on effectuating these small steps. Although it is definitely up for discussion if making 

the small steps should be taken alongside the big leaps, the current status seems to be that the IED’s 

experimentalist governance framework unintendedly enables the status quo to be preserved, rather 

than fundamentally challenged. 

The conclusion that experimentalism may be one step forward and two steps back for the energy 

transition does not necessarily mean that this governance framework is not suitable for any situation. 

To be sure, there may be numerous policy issues that are also characterised by polyarchy, strategic 

uncertainty and complex interdependence for which an experimentalist governance framework is 

more suitable. This will mainly be policy problems that do require incremental change, or that at least 

do not ultimately require radical change or transformation. One can think of issues such as data 

protection and privacy regulation (Truijens 2020), anti-discrimination in employment (De Búrca 2010) 

or food safety control (Vos 2010). Yet, the issue of depending increasingly on the data that private 

stakeholders with an interest in the policy outcome possess (data for which these stakeholders are in 

effect the gatekeeper), forms a fundamental caution for this governance approach – especially when 

that data is not used only to determine how to best achieve a policy goal, but is used to determine the 

policy objective itself. 
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1. Introduction 

Over the past decades, policies for motivating firms to operate more innovatively and 

sustainably have gone through different phases. On the side of innovation policy, there has 

been a change from generic policies for spurring business R&D, to policies aiming to optimize 

knowledge development and diffusion interactions in innovation systems (Schot & 

Steinmueller, 2018; Weber & Rohracher, 2012; Alkemade et al., 2011). The latest wave can be 

framed as a switch from system optimization to system transformation, driving innovation 

systems to pursue radically socio-technical transition pathways that can overcome major 

societal problems (Ibid.) As for sustainability policy, a key development is the move from 

financial and regulatory interventions to transition policies also concerning the socio-economic 

and socio-technical aspects involved in the diffusion of new technologies (Markard et al., 

2012). Following the European Union’s new framework program for research and 

development, currently these innovation and sustainability policy developments are coming 

together in the so-called mission’s approach to solving grand societal challenges (Robinson & 

Mazzucato, 2018). 

In short, the mission’s approach is about formulating ambitious and specific goals regarding 

complex societal challenges, with the purpose of mobilizing the innovative capacities of public 

and private parties to actually meet these goals (Wanzenböck et al., 2020). The rising interest 

for this approach represents not just a shift in how policy makers and academics think about 

what policies work well, but also a shift in what policies should do in the first place. It is 

increasingly acknowledged that innovation policy should not only generate novelty, but also 

avoid or even solve problems like the ones introduced by earlier series of innovations. A 

growing discomfort about innovation is probably one of the explanations for new expectations 

of what innovation policy should do. That is, changes in cultural-cognitive and normative 

institutions are finding their way to changes in formal institutions like the innovation policies 

mailto:K.Frenken@uu.nl
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2 
 

that are being deployed. In turn, these policies should set in motion processes that create more 

possibilities for desirable innovations to emerge and make their way into adoption. 

At the moment there are various interpretations of how exactly mission-oriented innovation 

policies (MIPs) should provide answers to societal challenges. The more conservative view 

concerns MIP as a specifically targeted type of R&D policy, focused on pushing technologies 

that might be relevant for solving a societal problem (e.g. Foray, 2019); this interpretation is 

largely consistent with the abovementioned first and second waves of innovation policy. R&D-

focused MIPs might occasionally spawn innovations that challenge the existing socio-technical 

system, but the policies themselves do not pressure the regime to change. An alternative view 

is that MIPs are part of a more transformative policy approach towards addressing major 

wicked challenges (Hekkert et al., 2020). In this view, innovation systems are locked-in and 

unable to deliver suitable solutions by themselves (Weber & Rohracher, 2012; Wesseling & 

Van den Vooren, 2018). This would imply that missions should not only foster change by 

supporting the new, but also pressure incumbent regimes to transform (Schot & Steinmueller, 

2018; Kivimaa & Kern, 2016). 

The nascent mission approach to solving grand societal challenges builds on new intervention 

logics and policies regarding systems transformation. Institutional theory might provide some 

guidance here, in particular when it comes to how governmental bodies – as change agents - 

can involve relevant stakeholders in the risky but necessary search of solutions for wicked 

problems. Typically focused at organization level dynamics, the institutional literature 

normally considers the possibilities for actors to overcome resistance and create legitimacy for 

interventions or solutions that contest the existing regime (Battilina et al., 2009; Jolly et al., 

2016). Appreciating how this body of research can inform governmental organisations in their 

own system-changing endeavours is less common, however (Kukk et al., 2016; Fuenfschilling 

& Truffer, 2016; Hoogstraten et al., 2019). This is particularly relevant considering that 

directing transformative change, often at the cost of powerful regime actors, and which will 

involve ‘picking losers’, is still considered illegitimate under the existing policy regime. 

In this paper, we build on institutional change and institutional entrepreneurship theory to 

explain which processes might affect the outcomes of mission-based innovation policies. While 

there is a significant body of research on institutional theory in relation to sustainability, it has 

not yet touched upon the opportunities and challenges policy makers might encounter when 

they start to act as institutional entrepreneurs and use missions for solving grand societal 
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challenges. We aim to offer a new perspective on sustainability transitions by describing, for 

various key activities in conducting a mission (see section 2), which institutional concepts and 

tensions apply as governmental bodies engage other organizations in their attempts to 

transform socio-economic systems (section 3). Section 4 concludes with arguing that, besides 

extending the academic debate on systems, transitions and institutions, more attention for 

institutional entrepreneurship might also support policy makers in turning their missions into 

successes. 

2. The nature of mission-oriented innovation policies 

Since mission-oriented innovation policies have started to attract scholarly attention only 

recently, not much has been written about their nature. Before viewing it from an institutional 

perspective, we first provide more detail on what missions are and what this requires from 

policy makers. Central in our review is the question what changes missions should engender, 

and how this can be coordinated. 

2.1 The changes innovation policies should induce 

As thinking on innovation policy is evolving, new ideas emerge regarding the types of changes 

they are supposed to elicit. Figure 1, based on Janssen (2019), provides a concise overview of 

the types of policies associated with bringing about such changes.  

 

Figure 1: Hierarchy and the focus levels of each innovation policy approach (source: adapted from Janssen, 2019). 

Coming from a generic and ‘technology push’ approach to innovation, positioned at the bottom 
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in research, development and innovation. These policies typically have a preference for 

innovations of a technological nature, as technologies are associated with codified knowledge 

that could spill over to other organisations. Slightly more specifically targeted – and demand-

oriented – are challenge-led R&D policies, prioritizing specific topics on which R&D support 

should focus (e.g. green technologies). In the currently emerging era of transformative 

innovation policies, the objective is to go beyond spurring just technological innovation with a 

desirable directionality. In order to contribute to the development and application of a possible 

solution for a prioritized challenge, policies are expected to be more all-encompassing when it 

comes to the interlinked set of changes they evoke. For a solution to work out well, usually 

various aspects of a socio-technical system need to be readjusted (Markard et al., 2012). These 

can include modifications in the business models and value chains of firms active in delivering 

a solution, but also changes in hard and soft institutions to which the solution is subjected. 

Finally, which precise goal is being set in relation to a societal challenge, and which solution 

directions will be explored, is determined in mission policy. The search for suitable ways to 

meet a goal might be sensitive to politics, but also draw upon analytical considerations 

regarding the most promising directions. Generally, mission policy consists of organizing the 

prioritization of desirable transition end-points, while transformative innovation policies focus 

at exploring and selecting routes to achieve those end-points. In this paper, we consider the 

mission-oriented innovation policies to capture both these elements.  

Mission-oriented innovation systems and policies 

The idea that innovation policies should address many different types of changes is not novel. 

Especially in the literature on technological innovation systems and transitions, ample attention 

have been paid to the importance of aligning technical, social, economic and institutional 

factors. The probability that the shift to more desirable production-consumption structures 

succeeds, at least partially, depends on the ability to create synergies that can offset the inertia 

exercised by the existing regime. What is interesting about missions is that they present an 

opportunity to catalyse the process of aligning innovation capacities. Ideally, they help to 

arrange complementarities between innovation types at the level of solution paths. 

To clarify the above, it is helpful to consider the notion of mission-oriented innovation systems 

(Hekkert et al., 2020). These systems can be understood as networks of agents that contribute 

to the prioritization of societal challenges as well as the selection and legitimization of solution 

directions. As figure 2 shows, there are two arenas or ‘tiers’ in this respect. The first tier entails 

the (temporal) arena in which stakeholders actively exercise influence on the scope and 
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ambition level of the mission. In this arena we are likely to find policy makers from various 

departments, as well as representatives and lobbyist with an interest in shaping, legitimizing 

and supporting (or discrediting) the mission. The first tier also steers the mission once it has 

been launched. By providing directions and resources, it has an impact on the actual innovation 

activities in which new technological and non-technological innovation paths are being 

developed and combined. The latter takes place in tier 2. This is the arena in which 

organisations engage in exploring and strengthening solution directions. Developing those 

solution directions can be thought of as building various technological innovation systems, 

which in turn is part of the interactions taking place in national innovation systems.  

Particularly interesting about missions is that they don’t start out with a particular technology 

or sector, but with a problem. For mission-oriented innovation policies this implies 

coordination and guidance should not just concern the complementarities within solution paths, 

but also between them. In other words, a key objective of such policies is to manage the 

plurality of potential solutions as developed in tier 2 of the mission-oriented innovation system. 

These solutions might be in different stages of development, and they could be reinforcing or 

blocking each other. Tier 1 coordination should thus develop, reinforce and connect initiatives 

to expand the range of solution options, while also ensuring that some of these options will be 

accelerated, tested, and implemented. As it is unlikely that all possible partial solutions will be 

part of the final strategy for completing the overall goals, mission-oriented innovation policy 

also involves the weighing, integration and selection of solution paths. Occasionally this can 

require ‘mission managers’ to drop options deemed unfit, for instance by abandoning support 

or even destabilizing the systems around unpopular solutions.  

 

Figure 2: Mission-oriented innovation policies as a matter of coordination in different types of innovation systems. 

National innovation system

- combining
- catalyzing
- (de)selecting
- initiating
- …

Symbiosis, 
competition, …

MISSION
tier 2 tier 1

Mission-oriented
innovation system:

Technological
innovation system
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2.2 Key activities in the governance of mission-oriented innovation policy 

Developments in what changes policies should bring about have important implications in how 

such policies should be designed and managed.  

For MIPs, this starts with the very formulation of goals to which policy makers commit 

themselves. The scope of the ambition gives direction to innovation efforts aimed at completing 

the mission. Of key importance here are specificities regarding the problem that is being 

addressed as well as the selection of suitable solution directions (Wanzenböck et al., 2020). 

Both these elements can vary in their degrees of ‘wickedness’ regarding three aspects: i) 

contestation, ii) complexity and iii) uncertainty. Accordingly, problems and solutions can be 

diverging (contested, complex, uncertain) or converging (uncontested, well-defined, 

informed). Formulating and executing missions may best be regarded as a process in which the 

aim is to transform wicked problems into legitimate solutions.  

The launch of missions entails much more than a one-off event presenting a set of ambitions, 

indicators, and possibly solution directions. Once there is a prioritization of what ambitions 

will need to be met, and when, it is also key to have governance structures in place that allow 

policy makers to engage relevant stakeholders and mobilize resources for pursuing possible 

solutions. Mission governance entails arrangements allowing actors and networks to be 

involved in using power and knowledge to set a range of policy, technological and socio-

economic changes in motion. This also includes agenda setting initiatives aimed at ‘path 

creation’, i.e. efforts actors can engage in to open up possibilities for targeting policies and 

resources to ‘objects’ like shared performance goals (Van Assche et al., 2013). To complete 

ambitious missions with goals laying some years ahead, it is generally advised to construct a 

roadmap (and monitoring framework) to manage the various interrelated steps needed to make 

potential solutions work. 

During the course of a mission, changes might occur in which actors take the lead, which 

resources can be mobilized, which solutions are being considered, and even how the problem 

itself is understood. Such mutations are a function of advances within the various solution paths 

that are being developed, but they are also subjected to developments in the environment in 

which a mission is situated. Societal and political preferences can not to be assumed stable, 

especially when it comes to major societal challenges with potentially a profound impact on 

our lives. The more contested the problems and solutions still are, the higher the chance that 

during the lifetime of a mission the institutional set-up in terms of relevant values will change. 
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At all times there will be processes at play that can shift how legitimate we consider certain 

solutions. Those processes might come from outside, or they might be created (or strengthened) 

by stakeholders actively involved in the MIS. For policy makers responsible for completing a 

mission, this implies they would need to respond to continues pressures from various directions 

by managing resistance (e.g. via better involving opponents of a certain solution) and by 

occasionally adapting the way a mission is pursued (for instance by updating the sub-goals or 

some governance arrangements). 

Overall, governing missions entails at least the following key activities: determining the 

mission’s scope, agenda setting, mobilizing and engaging, managing resistance, and ensuring 

mission adaptability. 

3. Missions and institutional entrepreneurship 

In the previous section we have sketched the outlines of the latest turn in innovation policy. 

Missions represent widespread on-going changes in cultural cognitive and normative 

institutions; what people want from (innovation) policy is evolving, and therefore demanding 

new types of interventions and intervention logics. Characteristic for the emerging way of 

focusing on missions is that policy makers are expected to be bold and set ambitious goals they 

cannot meet all by themselves; at the heart of MIP is that policy makers engage a wide range 

of public and private parties that might be able to contribute to the development and diffusion 

of desirable solutions (Mazzucato, 2018).  

By making the shift towards missions, policy makers are increasingly becoming institutional 

entrepreneurs themselves. Formulating and pursuing a mission inherently involves activities 

related to overcoming resistance and creating conditions that invite and legitimize stakeholders 

to contribute to solutions. As the debate on MIPs is still unfolding, the literature on institutional 

entrepreneurship has paid only little attention to informing policy makers about enacting 

stakeholders to foster societal change. However, existing work on institutional 

entrepreneurship by private firms does offer concepts that might be useful in this respect (cf. 

Hoogstraten et al., 2019). Particularly interesting are studies on institutional resilience, the 

importance of jolts and crises, conditions that allow for institutional change (institutional 

heterogeneity, status and social position of the change agents), strategies for driving such 

changes (incl. the formulation of a clear vision and an appealing discourse for mobilizing 

allies), and the collective aspect of agency.  



8 
 

To support policy makers in their efforts to mobilize other organisations, we use the 

abovementioned concepts from institutional theory to characterize various activities in the 

process of conducting a mission. Building on our characterization of what missions are, we 

distinguished five key activities. Below, we describe for each of them what they consist of, 

how they can be interpreted from an institutional change perspective, and what tensions might 

arise when conducting the activity. 

3.1 Determining the mission’s scope 

Missions start with specifying objectives and corresponding ambition levels and timelines. For 

truly driving transitions, the aim is to break institutional forces that keep structures and actions 

in place, e.g. due to isomorphism (DiMaggio and Powell, 1983), and thereby prevent leaps to 

differently configured socio-economic systems. Essential in this respect is the development of 

a vision on how to deal with existing institutional barriers (Battilana et al., 2009). In their role 

of change agents, policy makers would need to articulate what precise problems they aim to 

solve and why this is important. In doing so it is essential to provide clarity on what to achieve, 

while keeping solution directions open. This involves a tension between defining a very narrow 

scope and perhaps transition roadmap, versus merely providing guidance for aligning societal 

activity.  

3.2 Agenda setting 

Meeting a mission’s ambitious goals requires a strategic plan. The facilitation of desirable 

changes consists of nurturing initiatives fitting the directionality of a mission. Particularly 

important is the notion of collective agency (Garud et al. 2007), which might be organized or 

dispersed (Hoogstraten et al., 2019). When taking up the role of institutional entrepreneurs, 

policy makers would need to orchestrate the institutional change processes various stakeholders 

may contribute to. Besides searching legitimacy for their ambitions, this is also a matter of 

ensuring sufficient openness regarding who can participate in prioritizing problems or 

solutions. Then again, there is a risk that too much openness can hamper progress, as achieving 

consensus may be time-consuming – especially since it is vulnerable to strategies by actors 

defending their vested interests. 

3.3 Mobilizing and engaging 

Building momentum for change is largely a matter of leveraging the agency, opportunities 

and resources of other stakeholders by mobilizing allies. Entrepreneurial policy makers may 

do so by utilizing particular vision frames in their discourse, for instance a diagnostic frame 
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(“throwing away electronic devices with scarce and polluting metals damages the 

environment”), a prognostic frame (“innovative ways to recollect and recycle these metals 

could mediate the problem”) and a motivational frame (“both firms and society at large could 

benefit from spreading such solutions”).  

3.4 Manage resistance 

In the stages of formulating a goals as well as when deploying selected solutions, policy makers 

are likely to face opposition. The challenge here is to overcome resistance (e.g. from regime 

institutions, or even actors actively working on maintaining institutions) by managing the 

variety in solution paths that are being explored, while also aiming for synergies and 

accumulation. It also requires policy makers to search legitimacy for the outcomes of the 

solutions they experiment with. After all, solving a grand (sustainability) challenge is likely to 

have severe consequences for society. 

3.5 Ensuring mission adaptability 

Finally, as the exploration and deployment of solutions proceeds, policy makers will learn 

about the viability of certain paths. This may present reasons to update the ambition level or 

even scope of the mission. Also, perhaps even more than the development of a possible 

solution, the actual adoption of it is sensitive to the particular institutional make-up of regions. 

Rather than copying solutions or even mission governance structures from one place and time 

to the other, policy makers should be able to adapt their mission approach to the specific context 

they are facing (and thus refrain from isomorphism in the policy itself).  

To summarize the analytical exercise linking mission-based policy activities to concepts from 

institutional theory, table 1 on the next page provides an overview. It also includes several key 

tensions, questions and risks observed in ongoing interactions with policy officials. 
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Table 1: Overview of mission activities and associated institutional theory concepts, tensions, questions and risks. 

Mission 
activity 

Institutional 
theory 
concept 

Tension Questions Risk 

Determining 
mission 
scope  
 

Vision on 
creation and 
disruption  
(for 
overcoming 
isomorphism 
/ inertia) 
 

Setting specific 
targets versus 
setting broad 
‘orienting 
conditions’ for 
societal activity 

Should missions provide 
concrete, actionable 
targets to focus attention, 
or instead focus on 
setting broad ‘goal posts’ 
within which societal 
actors develop solutions 
to complex problems?  

A complex adaptive systems 
perspective suggests that narrow 
target-setting is unlikely to succeed. 
Yet the notion of missions is premised 
on the idea of providing directionality 
that is otherwise lacking. How to 
reconcile these competing ideas?  

Agenda 
setting 
 

Collective 
openness 

How are 
missions 
decided? Who is 
involved, and 
who is not, and 
why?  

How open or closed are 
agenda-setting processes 
for missions? What are 
the implications of 
different actors being 
included / excluded (e.g. 
government, industry, 
community, marginalized 
social groups?)  

If missions are set by an elite or closed 
group then they are likely to be 
contested by other social actors. Yet if 
‘all’ social groups are considered, then 
missions may not ever get off the 
ground. There is a need for balancing 
boldness with inclusion, but how can 
this be achieved? 

Mobilizing 
and 
engaging 

Mobilize allies 
(agency, 
opportunities, 
resources), 
discourse, 
vision frames 

How to 
translate broad 
interest in 
strong 
commitment? 

How to organize and tap 
into self-organization? 
Can missions leverage 
agency, opportunities and 
resources? 

Policy makers should strike a balance 
between initiating own activities to 
meet their goals and encouraging 
others to contribute to that goal; 
following just one of these 
approaches would either be very 
costly or otherwise lack possibilities to 
exercise control and provide guidance. 

Managing 
resistance  
 

Creating 
(social) 
legitimacy 

Treating an 
issue as a 
mission gives it 
urgency, but 
this may lead to 
overlooking 
critical social 
effects 

What are the social 
impacts of missions (e.g. 
distributional effects, 
shifts in patterns of 
political power, impacts 
on property rights or 
political rights)? How do 
these social impacts 
influence the social 
legitimacy of a mission? 
More broadly, when is a 
mission legitimate or not? 
Does legitimacy change 
over time (e.g. increase, 
decrease, differently 
constituted), and if so, 
under which 
circumstances?  

Is there something inherent about the 
normative character of missions? For 
example, would geoengineering led by 
the US or China be considered a 
legitimate mission if they labelled it as 
such? If not, why not? Should the 
notion of missions be imbued with 
some sort of normative quality (e.g. 
sustainability, equity)? If so, what 
does this mean for our analytical 
understanding of missions and their 
governance? For example, does it 
need to involve both means and ends? 
How does this relate to economic and 
governance theory that is cautious 
about specifying ends? 

Ensuring 
mission 
adaptability 
 

Avoiding 
inertia and 
isomorphism 
in policy 

Fixity vs 
flexibility in 
missions over 
long timeframes 
and between 
places/problems 

To what extent, and by 
which processes, do 
missions adapt over time 
and differ across places 
(e.g. in response to new 
knowledge, contextual 
circumstances, and 
political priorities)?  

Missions that are inflexible may not 
remain appropriate or credible in a 
rapidly changing world. On the other 
hand, ‘mission creep’ over time where 
new political agendas / interests are 
imposed onto an existing mission may 
change the purpose of the mission, or 
undermine its social legitimacy 
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4. Conclusion 

We currently stand at what might be a turning point in innovation policy thinking. Looking at 

the significant attention missions have been drawing lately, many seem to subscribe to the idea 

of governments laying out intrepid ambitions. Also the renewed broad mandate for policy 

makers is widely heralded; after several decades of austerity and new public management 

(effectively leaving responsibilities to market parties), policy makers are now again expected 

to take the lead in bringing about changes so urgently needed. It is increasingly realized that 

instead of relying on hands-off interventions for directing corporate behaviour, the government 

should act as a coordinator and catalyser for setting in motion system changes that might 

present solutions for prominent societal challenges. This paper discusses the concept of 

missions and identifies tensions that practitioners will face when working with missions. As 

the actual implementation of missions has started to unfold only recently, we expect that there 

will still be many more governance and policy issues to address in the near feature. 

Despite the promising potential of missions-oriented approaches, enthusiasm might fade when 

considering the tensions and risks involved in the processes of setting goals (e.g. potentially 

also challenging democratic principles) and pursuing them (e.g. system transformation via 

foreign technologies might go at the cost of local economic performance, and therefore jobs). 

So far, these downsides have received little attention. For missions not to falter, it might be 

helpful to consider their relation to policy makers’ involvement in driving institutional change 

and gaining legitimacy – both when it comes to setting a mission as well as the actual search 

for (and spread of) solutions in innovation systems.  
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Abstract 

Informal settlement upgrading is one of the key measures for improving livelihoods of poor population 

segments in countries experiencing urban sprawl. Successes have however been few. The complexity 

of the projects, unclear tenure situations and resource scarcities of dwellers make it a daunting task. 

The academic literature has largely agreed that one of the key conditions for success is participation 

of dwellers in the upgrading process. However, participation is often limited to involving dweller 

representatives in the early planning stage. In this paper, we elaborate on the importance of 

participation between dwellers and other actor groups over the whole planning, regulation and 

implementation cycle of upgrading projects. We posit that the presence or absence of collaborative 

interactions will decisively predict success and failure of projects. More specifically, we assume that 

interactions between different groups of implementers and dwellers are conditioned by distinctive 

institutional logics, which provide specific challenges to establishing collaborative interactions with the 

dwellers. We furthermore identify sufficient combinations of conditions that may lead to success, or 

failure. We investigate the impact of these relationships on project success using qualitative 

comparative analysis on 15 informal settlements in Kenya’s secondary towns. The results largely 

confirm the hypothesis hailing the importance of collaborative relationships. This extends the 

understanding of participation from the commonly practiced consultation and elicitation of 

preferences at the beginning of the project, to a perspective that emphasizes capabilities of 
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implementers to enact collaborative relationships by bridging between their own and the community’s 

institutional logic. In addition, it presents a novel methodology for monitoring and evaluation of 

participation in upgrading and other development projects.  

Keywords: Informal settlement upgrading, Kenya, Participation, Qualitative Comparative analysis, 

institutional logics 
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1. Introduction 

More than half of the global population live in urban settings and about a billion of these in informal 

settlements characterized by limited basic services, insecure tenure and poor housing. (UN-Habitat, 

2015, 2016). Predictions indicate that in developing countries where 90% of urban growth is occurring, 

the population of urban dwellers will double. Currently, an influx of about 70 million residents per year 

is expected in urban centers in these countries where already, more than half live in informal 

settlements (Baker, 2008). These settlements exist globally with a range of names such as slums, 

favelas, squatters, and shacks among others. Ignorance or eviction as a strategy to get rid of these 

settlements by authorities has been consistently criticized. Consequently, authorities have adopted 

upgrading strategies such as insitu upgrading or relocation of communities to green fields, to counter 

this challenge.  

Upgrading processes are complex due to underlying sociocultural and socioeconomic factors that 

include heterogeneous ethnicities, religion, high population densities, insecure tenure; low incomes 

and the conflicting visions of the different actor groups including the dwellers during the process (P. 

Das, 2015; Koster & Nuijten, 2012; Massey, 2013; Morrison, 2017; Vanessa  Watson, 2003). They 

typically target formalizing land tenure, investing in infrastructure, and setting up regularized basic 

services (SDI, 2019) and can be either single sector (targeting one service and its related infrastructure 

such as sanitation) or multisector and often occur per-project basis over a defined period. The process 

can be split distinctively into several phases: i) pre-implementation, where planning activities such as 

conceptualization, design through to procurement take place, ii) implementation where actors 

proceed with the infrastructural construction works, and iii) immediate post-implementation, when 

dwellers accommodate their practices and livelihoods to the new infrastructures and services.  

Community participation  has been cited as a key factor to achieve better upgrading outcomes (Botes 

& Van Rensburg, 2000; Lucci, Bhatkal, Khan, & Berliner, 2015; Patel, 2013) and represents “the 

involvement of individuals and groups—i.e., the public or stakeholders—that are positively or 
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negatively affected by or are interested in a proposed intervention” (Enserink, Patel, Kranz, & Maestu, 

2007). It calls for local people to take up more of the activities previously appropriated by outsiders 

during projects (Chambers, 1994). Often, outside actors ignore creative and analytical capabilities of 

residents (Chambers, 1994) and perceive participation as a toolkit rather than a process of relationship 

development (Reed, 2008) during day to day interactions. To understand disconnects and tensions in 

participation, we propose to differentiate different actors responsible for upgrading – who we call 

providers. More specifically, we aim at specifying whether and how upgrading success depends on the 

nature of interactions that different providers entertain with the informal settlement dwellers, 

assuming that the more collaborative (conflictive) the interactions are, the better the success (failure) 

of upgrading will be.   

We maintain that despite the large acceptance of the call for participation in development projects, its 

contribution to upgrading success has been hampered by a simplistic understanding of how and where 

interactions between dwellers and providers have to be coordinated. We propose to extend this 

understanding in three important respects: i) participation has to be differentiated according to 

provider groups with regard to the rationalities that they adhere to, the kind of potential conflicts and 

disconnects that are likely to emerge and appropriate forms by which needs of dwellers and specific 

actor groups can be accommodated. ii) We maintain that participation has to be organized across the 

whole upgrading process and should not be limited to the planning stage, because many needs and 

opportunities will only emerge during implementation. And iii), we call for a more differentiated view 

on how the community of dwellers participate in and how representation by selected community 

members is organized.  

To structure and understand how participation differs for different providers, we propose to group 

them according to different “institutional logics” since logics give identity and meaning to the actors 

(Currie & Guah, 2007; Greenwood, Díaz, Li, & Lorente, 2010; Skelcher & Smith, 2015). Institutional 

logics represent ways of decision making, goal orientation and types of exchange relations among 
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actors. The sociological literature has identified a limited number of “ideal type” logics that refer to 

basic organizational principles: the market, the firm, the state, the hierarchy, the profession, the 

community and the family (Thornton & Ocasio, 2008). We use these ideal type logics to group actors 

based on the logics they adhere to during their interactions with dwellers during upgrading processes 

i.e. market providers: contractors, utilities, professional providers: planners, engineers; hierarchical 

providers: regional and state officials; state providers: state; and community: dwellers. Participation 

will look different for each provider group and dwellers and will require different capabilities and forms 

of engagement in order to accommodate for the different interests and resources of all the actors 

involved.  

As the outcome, success is defined as improvements in infrastructures and services, the capacity to 

maintain them, and the absence of involuntary displacement of the original residents. Success, 

therefore, is a product of proper planning and implementation that accounts for the recipients 

eventual needs while ensuring the least disturbance or even improvement on their current livelihoods. 

Our general hypothesis can therefore be formulated as follows: the more collaborative (conflictive) 

the interactions of the different providers of upgrading are, the more likely it will ultimately result in 

success (failure).  

This research contributes to gaps in literature such as those pointed out by Brownill and Parker (2010a, 

2010b), Conrad, Cassar, Christie, and Fazey (2011) and Lüthi (2012). In their views, further 

complementary studies in different contexts for deeper understanding of participation dynamics and 

its causal relationship with project outcomes are required respectively. In addition, we build on Patel 

(2013)’s understanding of the role of participation during informal settlements upgrading and the 

impact they have on outcomes. It further extends the literature of participation from the formulaic 

notion of consultation to further ends of actor rationalities and their abilities to engage with the 

community and vice versa. We demonstrate how mismatches in institutional logics are the source of 

frictions and discontent. Beyond considering individual interactions, we aim at identifying which 
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combinations of interactions are crucial to explain success or failure. These insights are in particular 

relevant to planners as they are often responsible to anticipate and accommodate for conflicts among 

actors and to coordinate specific participation events.  

We test our hypothesis by means of qualitative comparative analysis (QCA) that we apply to 15 

informal settlement upgrading cases in the context of the Kenya informal settlement upgrading project 

(KISIP). There is a dearth of quantitative and comparative analysis linking participation as a causal 

condition to success of projects. Most of the evidence is single case based and qualitative in nature. 

We use QCA to fill this gap by comparing a limited set of in-depth case studies.  QCA has the ability to 

differentiate different causal paths that result in similar outcomes. The cases were comparable since 

they had coherent governance structures, which included community representatives, were located in 

secondary towns, were upgraded with relatively similar basic infrastructure but had different 

outcomes. They also strived to follow best practices from local and international experiences. KISIP 

was an initiative by the Kenyan government to improve the living conditions of informal settlement 

dwellers through the upgrading of basic infrastructures within their settlements with least 

displacement. 

This paper is organized as follows; section 2 presents a theoretical discussion on participation, 

institutional logics and how they impact rationalities of different actor groups. This is followed by an 

explanation of the study approach and description of data sources and afterward a presentation of 

results from fuzzy-set QCA. How combinations of interactions lead to success and failure in settlement 

upgrading is then discussed in section 5. In the concluding section, we will elaborate on the broader 

lessons that can be derived from our approach for upgrading in particular, but also for more general 

development projects.  
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2. Linking institutional logics and participation 

Despite the consensus in planning and development literature that participation is essential (Botes & 

Van Rensburg, 2000; Ehebrecht, 2015; Lucci, et al., 2015; Lüthi, 2012; Patel, 2013), very few studies 

have causally linked it with project performance outcomes quantitatively (Narayan-Parker, 1995; 

Prokopy, 2005). The underlying dynamics of interactions of providers and dwellers during upgrading 

processes have been understudied (Brownill & Parker, 2010b) and emphasis has been on 

participation’s role as a means or an end in planning or implementation of projects. Planning scholars 

have advocated for the need to bring planners nearer to the lived realities of the residents they plan 

for (Vanessa Watson, 2013; Yiftachel, 2006). Thorpe (2017), while commenting on this argues that 

there is a need to rethink the realities of planning in cities experiencing rapid urbanization. According 

to Thorpe, ways to bring planners out into the real world (lived realities of where they are planning) 

need to be found rather than bringing the public into the planning process. This resonates with 

development scholars who have cautioned about detrimental effects of lack of participation for quite 

some time (Botes & Van Rensburg, 2000; Chambers, 1994).  

Participation essentially means that providers engage with -- and take into account the needs and 

preferences of -- dwellers, i.e. the ultimate recipients of the improved infrastructures and services. A 

simple understanding of this relationship would assume that it is essentially about exchanging relevant 

information. Planners and implementers present project ideas to which dwellers respond by eliciting 

their attitudes towards these interventions. We posit that this view misses out on essential 

complexities of the underlying social and technical transformation processes, at least in three regards. 

First, providers are not a homogenous group. Their actions follow distinct rationales regarding their 

main goals, ways of operation, understanding of fairness etc., which are often not congruent with 

dwellers’ world views. Engineers may be interested in delivering project results in time, local 

governments want to see regulations to be respected and constructors want to cover costs including 

a decent profit. Settlement dwellers instead are interested in stable community relationships and 
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livelihoods. Participation will therefore mean different things depending on which rationalities have to 

be bridged. We will draw on recent insights from organizational studies to shed light on where these 

frictions come from and how they can be bridged. A second complexity stems from the fact that 

exchange of crucial information may often be impossible at project start, as many relevant factors are 

not yet specified, but will only materialize over the course of implementation or even when dwellers 

start to live with the new infrastructures and services. Hence, we have to conceive of participation as 

an ongoing process. And third, participation is typically organized by delegating the exchange of 

information to a group of elected community members, who then have to mediate between the 

community at large and the different provider groups. Depending on the modes of operation of these 

representatives, communication can be more or less effective. We therefore conclude that 

participation cannot be reduced to a mere exchange of information but needs a dedicated involvement 

of different actors over the whole implementation cycle and a critical view on issues or representation 

in these exchange processes.  

This section introduces the core conceptual literatures on participation and institutional logics. We will 

in particular show how an institutional logics perspective enables us to structure actors into coherent 

groups. From the perspective, we will furthermore derive a typology of kinds of frictions, mismatches 

and challenges that shape interactions between these provider groups and dwellers. This will finally 

lead us to operationalize the key terms in our explanatory model. 

2.1 Participation 

Participation is the main channel where planners aim to influence interactions of providers and 

dwellers and appears to be part and parcel of the prevailing planning paradigm in settlement 

upgrading. It has been widely covered over time in development (Botes & Van Rensburg, 2000; 

Chambers, 1994) and overall planning (Arnstein, 1969; Choguill, 1996) literature. Participation has 

been defined in various ways (Jiménez, et al., 2019; Narayan-Parker, 1995; Patel, 2013; Stoker, 1997) 

but its definitions underscore existence of interactions between two or more actors in a given context 
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of a project or policy with the intent to get communities contribute to decision making and activities 

that relate to projects that affect them. Previous research on upgrading and related basic services 

provision has concentrated on the role of participation as either a means to achieve services or an end 

goal for authorities (Ehebrecht, 2015; Lucci, et al., 2015; Lüthi, 2012; Patel, 2013), or the nature of 

participation in upgrading (A. K. Das & Takahashi, 2009). Others have explored its elements from the 

theory and sanitation provision (Jiménez, et al., 2019; Lüthi, 2012). On the other hand, scholars in 

development studies have warned of its limitations such as its failure to sufficiently address issues of 

power and control of information and other resources which are fundamental determinants of social 

change (Cleaver, 1999) as well as its methodological and technocratic limitations (Mansuri & Rao, 

2004).  

There is a dearth of quantitative studies causally linking participation to project outcomes despite the 

large consensus that participation is vital. Only two quantitative studies have elaborated causal links 

between participation and project outcomes (Narayan-Parker, 1995; Prokopy, 2005), however both 

are in rural settings. Most studies offer qualitative evidence of causality. Patel (2013) indicates that a 

“distinct and particular type of community participation” was essential for the upgrade of Zwelisha 

informal settlement in South Africa. Koster and Nuijten (2012) and Walubwa (2010) also offer similar 

insights. This is mostly due to the incompatibility of comparability of informal settlements, the 

upgrading processes as well as limited methodologies due to few similar projects. QCA solves the latter 

problem by providing a case study and causal analysis methodology for few numbers of cases that are 

comparable. 

 

In its conceptual form, participation has been widely discussed commencing with Arnstein (1969)’s 

seminal work on the ladder of citizen participation. Building on Arnstein’s work, Choguill (1996) later 

modified it to fit in contexts of less developed countries by basing it on the degree of external 
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involvement in terms of facilitating or carrying out community mutual-help projects. Choguill’s levels 

of involvement include the following rungs: i) Support (i.e. empowerment, partnership, conciliation); 

ii) Manipulation (i.e. dissimulation, diplomacy, informing); iii) Rejection i.e. conspiracy and iv) self-

management. He concludes that outcomes of developmental initiatives may lead to very different 

results, depending on the attitudes of authorities towards the community. He further perceives the 

role of participation as a means to influence decision-making. Patel (2013) adds that it can also be an 

end in itself as an activity prescribed in documents. Choguill’s work has been adopted especially in 

informal settlements and has guided studies in interrogating the role of participation in housing 

projects such as Patel (2013), Lizarralde and Massyn (2008) and Davidson, et al. (2007).On the other 

hand, development scholars have traced how participation has evolved (Chambers, 1994) citing 

possible pitfalls and enablers due to interactions of providers and residents during planning and 

implementation of projects (Botes & Van Rensburg, 2000). Questions about intensity, extent, when, 

and how participation should be conducted to improve project performance still require further 

research especially at the interface between providers and the dwellers.  

Participation challenges are linked to interests driven by rationalities and attitudes of providers and 

the community during projects (Botes & Van Rensburg, 2000; Choguill, 1996; García-López, 2019). 

Assessing participation is also limited by multitudes of actors. Institutional logics offers already 

developed theoretical basis that can structure and group actors for analysis linking them the 

rationalities that guide their actions during participation processes. 

.  

2.2 Institutional logics    

Thornton and Ocasio (2008) define institutional logics as “the socially constructed, historical patterns 

of material practices, assumptions, values, beliefs, and rules by which individuals produce and 

reproduce their material subsistence, organize time and space, and provide meaning to their social 
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reality.” They identify limited ideal type logics, which include market logic, state logic, professional 

logic, hierarchal/corporation logic, religion logic, community logic or family logic.  These logics 

influence material outcomes. Institutional logics literature could benefit planners due to its deep 

understanding of origins of conflicts or disconnects between different actor groups based on their 

rationalities. Rationalities are deeply embedded in institutional logics (See Quattrone (2015) for a 

detailed discussion on this).  

This field of literature has extensively explained how specific actors draw from institutional logics to 

legitimize their action and how, on the other hand, institutional logics influence actors’ actions. As an 

example for the former, McPherson and Sauder (2013) explain how different drug court actors draw 

from available institutional logics to influence court outcomes. The actors are perceived to use logics 

as a means to an end. The literature for the latter deeply explains how logics influence actors’ decisions 

and how this in turn affects the outcomes of material processes. In other words, it points out that, 

motives that individuals express, are representations of institutional logics (Meyer, Egger‐Peitler, 

Höllerer, & Hammerschmid, 2014). Currie and Guah (2007), for example, detail the case of 

implementation of an information technology-based health system in the UK and report how multiple 

logics enabled and barred its success. The multiple logics included market logics mainly exhibited 

through actions of managers, who were predominantly from business schools, professional logics 

exhibited by doctors, clinicians and information technology experts, who perceive information as 

“something that should be protected and secured” and patients to be passive recipients, and 

bureaucratic logic where the state regulates professions and industry. Their findings indicate that the 

system’s success majorly depended not only on the other actors’ logics but also on the patients’ 

viewpoint. Scholars have also explained dynamics and expectations of coexisting logics. They have 

shown so far that logics coexist while at the same time exposing points of tension. For example, in 

individual instances, market logics often conflict (Casciarri, 2009) or coexist (Venkataraman, 
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Vermeulen, Raaijmakers, & Mair, 2016) with community logics, and also professional and hierarchal 

logics may conflict with community logics (Currie & Guah, 2007; Vanessa  Watson, 2003).  

Drawing from these insights, we front two arguments. First, providers can be aggregated into provider 

groups following similar institutional logics of which we would expect that they confront similar 

challenges when interacting with dwellers and their representatives. This owes to the fact that 

institutional logics shape their expectations, understanding of fairness and success, and means for 

settlement of conflict. In the context of settlement upgrading, we identify the following providers that 

adhere to different institutional logics during their interactions: i) planners and engineers who mostly 

follow a professional logic (professional providers), with a high orientation on technical expertise and 

quantitative terms of reference; ii) utilities and contractors who mostly follow a market logic (market 

providers), which emphasizes profits and largely anonymous interactions between suppliers and 

customers; iii) politicians who follow a state logic, which focuses on legally backed power and 

prospects of reelection; and iv) local governments who are oriented at a hierarchical logic (hierarchical 

providers), under which they have to guarantee that actors are following official regulations. These 

different institutional logics interact with v) settlement dwellers, who can be subsumed of largely 

following a community logic (community), where solidarity and mutual help are key for generating 

livelihoods and dealing with quickly shifting conditions of precarity.   

Secondly, reasons for tensions between different actor groups can be derived from the analysis of 

mismatches between their respective logics. A summary of potential points of tension is presented in 

Table 1. The emphasis of market logic resides in documented transaction costs and profit orientation 

with instantaneous individual exchange. This contradicts community logics where members provide 

services and resources with the expectation that they will be reciprocated in a future date. For 

example, contractors implementing infrastructural projects in communities often bring their already 

trained labour force to site in order to reduce retraining costs, control time and quality of the executed 

tasks. This is contrary to residents, who often consider upgrading as an opportunity to provide 
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employment and capacity development for as many members as possible. Similarly, perceptions and 

actions of actors adhering to the professional logic may misalign with community logics. For example, 

professionals restrict exchange of data among themselves because they can trust the proper handling 

and interpretation of this information. This may however raise trust issues among the community who 

typically expect transparent disclosure of all the facts or protest when they sense their inputs are not 

considered. For instance, engineers often refrain from attempting to explain complex information such 

as those contained in bills of quantities simply because they assume community members do not have 

the capacity to understand it. Residents may view this as alienation via diction prompting distrust.  

Hierarchical providers such as regional government officials follow hierarchical chains of command 

that often take long to deliver results contrary to community logic’s expectations of instant responses. 

In a similar vein, state providers such as politicians often piggyback on projects as a means and 

prospect for reelection with the expectation that dwellers adhering to community logic will be passive 

in projects.  Often, state actors avoid these projects when they realize their expectations are not met.   

Table 1: Potential points of conflict between institutional logics of providers and communities 

 Provider groups based on logic 

 Market providers  Hierarchical 
providers 

State  providers Professional 
providers 

Potential 
reasons for 
tension with 
extant 
community 
logic 
(Community) 

-Emphasis on reducing 
transaction costs, 
recouping  investments 
or maximizing profits 

- Rigidity due to path 
dependent procedures 
and inflexible 
standards  
   

-Driven by personal 
interest and reelection 
prospects 

-Alienation by diction 
and hoarding of 
technical information 
 

Typical 
mismatches 
with 
community 
logics 

Unaffordable prices for 
goods and services 
Unmanageable payment 
modalities 
Poor wages for residents 
 

Slow decision making 
processes for urgent 
needs contrary to 
community 
expectations 

Actions that appease a 
few to save face but 
do not transfer overall 
benefits to whole 
community   

Mistrust due to limited 
access to information 
by the community 
Poor engagement 
strategies 
 

Typical 
actors under 
this actor 
group 

Contractors, utilities  State officials, regional 
government officials  

Local and regional 
politicians 

Engineers, planners, 
social workers 
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Identifying these tension points is important because it implies that participation will have to tackle 

different kinds of problems depending on different aspects of an upgrading project and that a blanket 

approach to participation is likely to miss out on decisive mismatches leading to conflicts and hence to 

project failure. Based on this characterization of different interfaces between provider logics and 

community logics, we may set out for an explanatory model to assess the relevant importance of 

positive interactions between different providers and the dwellers community. 

2.3 Operationalizing the theory 

Based on the insights gathered from literature so far, we perceive participation as the totality of 

interactions between different types of provider groups and dwellers, shaped by the specific logics 

that constrain or enable the provider interactions in practice. The logic they adhere to also defines 

typical conflicts and mismatches that may appear when interacting with community. Interactions 

between all these actors contribute to the overall project outcomes as shown on the dashed line in 

Figure 1.  

While the figure is not exhaustive, it represents most state-led upgrading scenarios in underserved 

areas such as in the Kenyan cases in this study and as far away as in Recife’s Prometrópole settlement 

in Brazil (Koster & Nuijten, 2012). Actions of each provider represented in the upper part of the figure 

will be classified as either collaborative, accommodative, avoiding, or conflictive towards the 

settlement residents. Collaborative and accommodative actions closely relate to Choguill’s rungs of 

participation that are largely supportive and manipulative in nature respectively. Providers can also 

choose to avoid the residents altogether during the upgrading process or conduct activities that are 

conflictive to the practices and livelihoods of the end users. This nature of actions border conspiracy 

according to Choguill (1996).  

On the other hand, dweller communities react when their livelihoods are disrupted and precarity 

increased. The rationale behind their reaction is based on the need to provide their own livelihoods 
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which are often tied to solidary relationships within their communities. We may therefore expect 

dwellers to remain accomodative about upgrading projects and follow the laid down communication 

channels of reporting challenges associated with the project through community representatives 

(Settlement executive committees - SEC). However, the dwellers can also react aggressively and bypass 

laid down channels if they feel that the SEC i) does not represent their interests, ii) does not effectively 

function anymore or iii) if SEC is rendered powerless due to providers’ actions that severely  threaten 

dweller livelihoods or disrupt their communities.  

Figure 1: conceptualization of interactions of actors during informal settlement upgrading processes 

based on their institutional logics  

 

 

 

 

 

 

 

 

 

3. Method 

Cases included in this study were part of an ongoing nationwide informal settlement upgrading 

program labeled KISIP in Kenya. The World Bank and Kenyan government among other funders 

conceptualized KISIP between 2009 and 2010. The initial implementation period was expected to 

commence from 2011 and end in 2016 but was later extended due to slow implementation; some of 

the projects were not complete by late 2019. The key components of the program included 

strengthening planning departments and program management, enhancing tenure security, investing 

in infrastructure and basic service delivery, and supporting planning for urban growth (WorldBank, 

2011). The program was motivated by the rapid increase in informal settlements in most secondary 
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towns in Kenya with about 56% of the people living in informal settlements (World-Bank, 2014). Our 

focal interest was on projects that concentrated on the infrastructural component and service delivery 

that directly interacted with the settlement dwellers.  

The program aimed to engage dwellers during the upgrading process. Participation by settlements’ 

dwellers was voluntary. As a prerequisite for consideration for upgrading, settlement dwellers from 

each settlement had to mobilize and form committees, so-called settlement executive committees 

(SEC) who were democratically elected and included at least 33% women and in addition, 

representatives of vulnerable and marginalized groups. The SECs were then required to approve the 

final designs and implementation plans. The overall selection and prioritization of infrastructure 

projects to be implemented in each of the settlements were to be conducted by the settlement 

dwellers through a prioritization process guided by consultants. Participation at the pre-

implementation stage was a mix of supportive and manipulative actions based on Choguill’s ladder 

(Choguill, 1996) whereas in the rest of the stages in the process was a mix of collaborations to 

conflictive depending on the settlement and the providers.    

The implementation was top-down in nature where a coordinating committee at the national level 

housed by the Ministry of housing conducted core activities such as procurement, financial 

management, monitoring, and evaluation of all projects at settlement level using consultants, 

contractors, and technical regional government officials where necessary. An attempt to have a county 

coordinating committee at the regional governments did not materialize as successfully as it had been 

envisioned. The focal program implementing team i.e. KISIP national team, and the social officers that 

they involved during the whole process were largely collaborative towards the communities in all the 

settlements that we investigated. Other providers such as water utilities and politicians were not under 

the direct control of the coordinating team but were crucial during the implementation process.  The 

latter more so because they had influence and interests in the densely populated informal settlements 
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while the former have the mandate to offer water and sanitation services in these contexts though at 

a fee to maintain their operations.  

This program provided good cases for our analysis since it was implemented quite recently following 

many best practice lessons, such as participation, learnt from previous upgrading projects in Kenya and 

around the world. The cases in the program were also implemented at similar timelines with the 

consideration of dwellers and in different settlements.   

Data sources for this study included over sixty key informant interviews (See Appendix 1), observations 

from field visits to each settlement, at least two project reports for each case and grey literature 

specific to each case. The first author conducted fieldwork between October 2019 to January 2020 and 

sought consent from all interviewees before the interviews as well as research permits from local 

authorities in Kenya. Questions for the interviews sought to reconstruct the upgrading process as well 

as understand the outcomes from the perspective of the SECS who were also dwellers and selected 

government officials that were involved throughout the upgrading. We interviewed SECS, county 

coordinators, national office official, World Bank official and village elders. 

3.1 Qualitative comparative analysis (QCA) 

QCA is a set theoretic method that focuses on cases and their contexts and is useful for causal analysis 

(Schneider & Wagemann, 2012). Its uses qualitative datasets that are calibrated to values, often coded 

from interviews, reports etc. The analysis does not assume symmetry in causality in contrast to 

statistical methods such as regression (Goertz & Mahoney, 2012) and operationalizes sets relations 

rather than correlations (Schneider & Wagemann, 2012). It has the key ability to present different 

causal paths to a result – usually referred to as “outcome” — since causal factors -- usually called 

“conditions”--, act in combinations; a phenomenon referred to as multiple conjunctural causations 

(Schneider & Wagemann, 2012). Legewie (2013) and Rihoux and Ragin (2009) provide detailed 

instructions and overview for conducting QCA analysis.  
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QCA informs both necessary and sufficient conditions for a given outcome. Necessary conditions are 

those conditions that must be present for an outcome to be achieved but their presence does not 

necessarily guarantee the outcome while sufficient conditions constitute subsets of the outcome and 

their presence always produces the outcome (Rihoux & Ragin, 2009). Models of both necessary and 

sufficient conditions are assessed using consistency and coverage scores. Consistency scores express 

the degree to which a given condition is a subset or superset of the outcome while the coverage score 

provides a numeric expression for the empirical importance of a given condition (or a combination 

thereof) for producing an outcome i.e. how much of the outcome is explained by the conditions in 

question (Schneider & Wagemann, 2012).  

3.2 Case selection 

We employ a medium-N comparative case study to analyze the role of providers’ interactions with the 

dwellers in influencing upgrading outcomes (Yin, 2014).  Fifteen out of over twenty-five informal 

settlements that had been targeted in 2011 by the KISIP program were purposively included to analyze 

these patterns. The criteria for inclusion were as follows: 

- The settlement had to be in a secondary town, cases that were within the capital city were 

excluded because the dynamics there are significantly different. 

-  Upgrading process had taken place between 2010 and 2019 to ensure similar timelines for the 

process and similar disruptions politically as Kenya’s new constitution was being implemented 

and two consecutive elections followed. 

- The upgrading process was conducted under the KISIP program and framework. Upgrading 

programs that were not within this framework were excluded.  

- Upgrading was within the basic services provision and their infrastructure’s scope. Our interest 

was on mobility, water provision, sanitation provision, solid waste management, and security. 

- It had to be multi-sectoral in nature comprising of more than two basic service and 

infrastructure components.  
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- In all the settlements, communities had been consulted and involved in prioritization of 

solutions at the pre-implementation stage.  

While all the upgrading projects had similar actor constellations, the outcomes of the upgrading 

process varied significantly among the settlements. Fifteen cases with an average area of 64 hectares 

fulfilled our criteria and were included for our analysis. 

3.3 Operationalization and measurement of conditions and outcome 

Interactions are the primary conditions that we examine, understood as representations of 

participative actions by different provider groups and the dwellers.  They are represented by salient 

interactions of provider groups (market, hierarchal, state and professional) and the dwellers 

(Community) during the upgrading process.   

We identified the interactions and outcome by coding interviews and reports deductively informed by 

our conceptualization of this study thus allowing us to test our hypothesis. The end result was a coding 

structure per settlement presented in appendix 9.  We identified points of interactions between 

providers and dwellers that were common to all cases and coded their nature (either towards 

conflictive or collaborative) in order to understand how dwellers perceived the interactions by provider 

groups. This resulted to development of tables for each settlement similar to the example in Appendix 

3 that was calibrated for input in QCA models.  

We noted but ignored providers whose nature of interactions with dwellers were constant, for 

example the overall coordinating team and the social workers always collaborative, since they would 

not affect the model. The providers considered were politicians, engineers, county officials, dwellers 

and market logic providers i.e., contractors and water utilities aggregated.  Where more than one actor 

adhered to the same logic, the nature of their actions were aggregated with an “or” function as was 

the case for the market logic providers. This implied that we took a lenient approach to assessing 
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collaboration with market actors. The aggregation was only done if the actors exhibited varying 

interactions case wise.    

The nature of interactions were coded as either conflictive, avoiding, accommodative, or collaborative 

for provider groups, while reaction of the dwellers was either coded as conflictive or collaborative. We 

employed a fuzzy scale with values between 0 and 1 to indicate sets of fully conflictive and fully 

collaborative interactions respectively. Additional cutoff points of 0.33 and 0.66 were used to denote 

qualitatively, actions that were avoidant thus closer to conflictive and accommodative which is closer 

to collaborative respectively. A cross over point of 0.5 was used but did not have any empirical value1. 

Conflictive (0) and avoiding (0.33) actions misalign with the community’s expectations whereas 

accommodative (0.66) and collaborative (1) actions align.  The community condition was coded as 

either conflictive (0) or collaborative (1). We present the calibration example and the set membership 

table in Appendix 3 and 4 respectively. We also summarize operationalization of conditions in Table 2. 

Table 2: Conditions and indicators for Fuzzy-set QCA 

Conditions 

(Provider 

group 

interaction)  

 

Actors 

(Providers/dweller) 

Description Indicator of nature of 

interaction  

QCA scoring 

respectively 

Hierarchical County officials* How each corresponding 

provider interacted with 

the community 

Conflictive, avoidant, 

accomodative or 

collaborative 

 

0, 0.33, 0.66,1 

 Professional Engineers*  

Social officers 

State Politicians* 

Market  Water utility* 

Contractors* 

Community Dwellers* Whether the community 

overrode communication 

through SECs resulting 

to protests  against the 

upgrading process 

Conflictive or 

collaborative 

0, 1 

Note: *Providers included, contractors and utility were combined with an “or” function to form 

“market” condition. 

We clarify the calibration rules using the case of Kihoto settlement summarized in Appendix 3 for 

individual providers. Contractor-dweller interactions were assigned 0 because their actions were all 

conflictive. To give a few examples, they initially refused to employ locally, delayed payments after 

they were forced to employ, ignored the SEC after establishing themselves among others. Water 
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utility-dweller interactions were assigned 1 because water from the utility was more affordable and 

consistent as compared to alternative sources. County officials-dweller interactions were assigned 0.33 

because they overall avoided the upgrading process due to lack of incentive. Residents had even opted 

to develop ways of collecting their waste as well as unclog drains by themselves since county officials 

were not reliable. Engineers-dweller interactions were assigned 0.33 because of their unavailability 

when in dire need by the SEC to resolve challenges. Despite their more accomodative infrastructure 

designs on one end and Laxity in supervision which was conflictive in itself, we assigned them this value 

instead of others since the avoidance actually resulted to protests and undermining of SECS. 

Politicians-dweller interactions were assigned 0 as most of their actions were conflictive. For instance, 

each new politician after elections had interests in replacing SEC with people that helped them in 

campaigns leading to consistent power struggles.  The community reactions to the upgrading was 

assigned 0 because at several instances, they protested the upgrading process overriding set 

community channels via the SEC.      

For the outcome, three to seven different project components -i.e. water, sewer, roads, streetlights, 

ablution blocks, drainage and footpaths- were implemented in one given settlement. Each component 

was assessed depending on whether it was delivered to the community in a working or accessible 

status or not, and whether it was being used by the community for the intended purpose that it was 

built for or not i.e., whether it reduced precarity within the community. If it was doing both, it was 

assigned a score of 1 and if it did not fulfill either it was assigned a score of 0. If it was delivered in 

working status but not used for the intended purpose or not used at all, it was assigned a score of 0.33 

since it was considered not to serve the immediate need of the community and thus found alternative 

use or misuse. Furthermore, if the infrastructure was delivered in a poor working status but serving 

the intended purpose, it was assigned a score of 0.66. A higher score in the latter implies that 

disruption in changing the community’s obdurate practices is not necessary.  



 

Environment and Planning D: Society and 
Space 

The mean of the components scores per settlement was calculated to give an aggregated figure, which 

ranged from 0 to 1. This resulted in fifteen outcome scores for the fifteen settlements which ranged 

between 0.17 and 0.76 as shown in Appendix 4.  The 75th, 50th and 25th percentiles of these outcome 

scores were selected as cut off points for fully in, crossover and fully out respectively for use as inputs 

in the QCA models.  The values were 0.64, 0.52 and 0.47 respectively2. These selected values are also 

justified by substantive empirical knowledge within the cases since about half of them performed 

below average despite large financial investment. This has been the case in Informal settlement 

upgrading generally and only a few pilot projects have scaled. A partially similar procedure was used 

by Chappin, Cambre, Vermeulen, and Lozano (2015).  None of the settlement had all or none of the 

individual components successful. This was expected since an absolute failed score (0) would imply 

that the project did not take off and an absolute success score (1) would imply the project was fully 

successful which is very rare and probably nonexistent especially in multisector informal settlement 

upgrading initiatives due to the divergent expectations among actors. 

We ensured that the conditions were independent from the outcome to the best of our knowledge. 

The conditions were coded based on providers’ interactions alone as perceived by the residents while 

putting into consideration the logics of the providers as well as the dwellers. On the other hand, the 

outcomes were coded based on the performance of the physical material project components as 

observed on the ground and or reported by interviewees and the effect of the end user practices on 

the infrastructure. This ensured that a delineation of between the interactions driven by logics and the 

material outcomes as a result of provider-dweller interactions was maintained.  

Data were analyzed using FsQCA software (Ragin, Drass, & Davey, 2006) following the procedure 

detailed in Rihoux and Ragin (2009) and Legewie (2013). Provider-dweller interactions were coded 

using N-Vivo 12 Plus. 
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4. Results: Necessary and sufficient conditions 

The consistency and coverage scores for the five conditions (Providers interactions and community) 

reveal that none of the provider groups’ salient interactions can be considered a necessary condition 

for the presence or the absence of the outcome (See Appendix 2). All the consistency scores of the 

conditions are below the recommended 0.9 (Legewie, 2013) implying that none of them is necessary 

for either failed or successful upgrading. Analysis of sufficiency resulted in three pathways of 

combinations of provider-dweller interactions that could result in success and two in failure for the 

upgrading process. These results were based on the creation of truth tables that detailed 32 possible 

configurations (of provider-dweller interactions) that result in either a successful and failed upgrading 

for each solution. A logical minimization process resulted in an intermediate solution presented in 

Tables 2 and 3. The intermediate solution takes into account logical remainders in line with theoretical 

expectations during minimization. In both instances, our theoretical expectations were that successful 

(failure) outcomes were associated with collaborative (conflictive) market and community causal 

conditions. A generally acceptable consistency cut-offs of 0.8 for the success and failure models were 

used.  12 out of the 32 configurations were matched with the empirical evidence while the rest were 

logical remainders for both models. These truth tables with the 12 configurations are presented in 

appendix 5. During the logical minimization process of the truth tables for both success and failure 

solutions, prime implicants3 that contained the market condition were selected.  The market condition 

was chosen based on substantive knowledge in the cases and theory that market logic has significant 

influence on upgrading processes since dwellers have low incomes. Other choices of prime implicants 

resulted to similar solutions.  We present the full list of prime implicants in Appendix 7 and complex 

and parsimonious solutions for the explanatory models in Appendix 6.  

Table 3 and 4 illustrate the intermediate solutions for success and failure respectively. Supporting data 

is also presented in the appendix. 

Table 3: Success solution 
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Success paths Cases 
 

Raw 
coverage 

Unique 
coverage 

Consistency 

1. Market*Community*Professionals Mkomani, JomvuKuu, 
Kariobangi, Kamere  

0.51 0.42 0.95 

     

2. ~Hierarchical*Community*~State*
Professional 

Karagita, Kamere  0.18 0.09 1 

     

3. ~Hierarchical*Market*~State*~Pro
fessional 

Rhoda , Kihoto  0.22 0.22 0.99 

Solution coverage  0.81   

Solution consistency  0.97   

consistency cutoff  0.80   

 

Table 4: Failure Solution 

Failure paths Cases Raw 
coverage 

Unique 
coverage 

Consistency 

1. ~Hierarchical*~Market*~Professional Kamukunji, Gilani, Ziwa la 
Ng'ombe, Munyaka,  

0.52 0.34 0.97 

2. State*~Professional*~Market Kaptembwa, Jomvu 
Mikanjuni, Gilani 

0.45 0.27 0.92 

     

Solution coverage  0.79   

Solution consistency  0.93   

consistency cutoff  0.80   

 

The consistency of the success solution was 0.97 implying that the solution was 97% consistent with 

empirical evidence and coverage of 0.83 implying that the solution covers 83% of the empirically 

observed variation. In this solution, collaborative markets and Professional providers in the context of 

a collaborative community result in a successful upgrading. Collaborative Professional providers in a 

collaborative community during upgrading overcompensates for conflictive hierarchical and state 

providers as depicted by the second pathway. Collaborative market providers overcompensate for 

conflictive provider groups i.e. hierarchical, professional, and state to result in successful upgrading.  

The failure solution had a consistency of 0.93 and a coverage of 0.77. The first pathway of the failure 

solution reveals that combinations of conflictive market, conflictive professional and conflictive 

hierarchical providers leads to failed upgrading outcomes. The second pathway presents a 

combination of conflictive professional, conflictive markets overcompensate for collaborative state 

providers to lead to failure. 
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We assessed the robustness of the models by adjusting the cut off frequencies for the success model 

to 0.7 and 0.9. The results did not deviate from the models reported and corresponded with the first 

success path are presented in Appendix 8.  

4.3 Explication of solution pathways 

The pathways to success or failure outcomes as observed in the earlier section can be summarized by 

three main aspects. These include, i) collaborative participation pathways that explore sufficient 

conditions for success as a result of a combination of collaborative providers i.e. professional, 

community and market logics, ii) Complex participation pathways that unbundle complexities of 

provider-dweller interactions by showing the ability of some interactions to overcompensate others 

consequently influencing outcomes and lastly, iii) Conflictive participation pathways that are recipe for 

failure.  We briefly illustrate these pathways in this section. For ease of understanding, we refer to the 

providers directly in our explication. 

Collaborative participation pathway 

 A combination of collaborative market providers, professional providers and community during 

upgrading were sufficient for delivering successful outcomes.  Taking the case of Kariobangi 

settlement, the water utility lowered their tariff immediately at the immediate post-implementation 

phase facilitating affordable access to water at a shorter distance. The county government also 

established additional water points within the settlement consequently improving access.  

Contractors on the other hand employed local labor throughout the project and were willing to listen 

to the SEC’s concerns during the implementation phase. Residents interviewed reported how smoothly 

issues were resolved during the implementation phase. 

“We discussed with the contractors about employment and they agreed to 

employ locally especially for jobs that were not very technical… The contractors 
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responded positively about that and the residents were employed and we 

sorted that issue,” Interviewee 1 

“Those who complained about damages in their houses were done repairs for. 

Most issues were handled. They never went unresolved since the upgrading 

was ongoing. Grievances were resolved there and then once you complain 

early enough.” Interviewee 2 

The scenario was similar in Jomvu Kuu where the water utility allowed for flexible payments of 

connection fees when the residents requested it. This made more residents strive to install household 

connections. 

“We were told it would cost KShs 10,000, to be connected … if you do not 

have the amount you pay it in installments. You don’t pay it all, just a bit, you 

get connected and then you will finish the amount later.” 

Additionally, the engineer supervising the construction works as well as the contractor enjoyed cordial 

relationships with the residents. The engineers further allowed for flexible road designs and 

implementation works ran smoothly as one resident reports below;   

“There was none (challenge), only these roads, they wanted to make bigger ones 

but we complained (because of space)...We agreed with the contractor as per 

our desire…there was no time we stopped the construction work, because of 

conflict with the contractor everything went well. He was not rude, he was 

understanding” 

The SEC relayed all dweller issues as expected and the providers were collaborative throughout the 

process. This configuration presented a recipe for successful outcomes with projects such as 

Kariobangi scoring the highest (0.76 out of a possible 1). The collaborative actions by the contractors 

and the engineers had been outlined in the project preparation reports and reported after relocation 
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action plans which detailed the expected conduct of these actors during the upgrading period (MLHUD, 

2014a, 2014f).  

Complex participation pathways 

We use the second success pathway as an example. Collaborative engineers overcompensate for 

conflictive county officials and are sufficient for success in collaborative communities.  Similar to the 

collaborative participation pathway, in Karagita and Kamere settlements, the SECs were able to 

counter conflictive political actions and the community had established ways of filling gaps as a result 

of county officials absconding their duties. The residents interviewed did not report any conflicts 

during their interactions between the engineers and the residents in the two settlements.  

In Karagita for example, one resident narrates how they stood their ground despite political interests 

and influences by local politicians; 

“For example, from the time we were elected 8 years ago, the member of the 

county assembly who was there is not the one present now. The one who was 

there at the time the project was initiated knew the rules but the present one 

did not. When he was elected, he aggressively pushed to replace the committee 

(SEC) with people of his choice. We knew it was impossible because the project 

was not politically related. We had issues before he agreed to work with this 

committee and it took time but he eventually had to work with us. The challenge 

was that some people who earlier campaigned for him wanted our positions … 

He had to work with us because he realized that he had no powers over the 

committee members.” 

Another resident narrated how conflictive politicians were repelled during the community meetings 

organized by SEC, only accommodating one that was considered supportive at that time.  

“Politicians were not allowed, because even when there was a meeting, and 
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they came or even the village elder, they were told that there was nothing 

concerning them there and were chased away.... But the councilor (first member 

of the county assembly stated by the earlier interviewee) was allowed because 

he was polite. For the others, we had no business with them.” 

Failure of county officials to collect garbage prompted the community to organize themselves and 

develop a per plot garbage collection system. One resident narrated how this system works countering 

the nonexistent government garbage collection in Karagita in turn reducing solid waste that may 

otherwise end up deposited on infrastructure. There is also some early evidence of this practice when 

the upgrading commenced in 2013 with about 17% of the residents reporting having a garbage 

collection system (MLHUD, 2014b).  

“… we have private projects that charge for and collect the garbage on 

Wednesday… and on Friday… You pay Ksh1000, per residential plot, and they 

collect for four days per month … so it depends if there are other caretakers… 

but those who carry the garbage do not charge per tenant, they charge per 

residential plot.” 

SECs played a major role in ensuring that they relayed dweller issues in a timely manner and stood 

their ground in instances where their authority was questioned. This combined with engineers who 

designed in consideration to existing spaces overcompensated for any other conflictive providers in 

the supply system. The result of this path was relatively successful upgrading outcomes, 58% and 73% 

in Karagita and Kamere respectively. 

The third success pathway and the second failure path way also display similar overcompensation 

characteristics by some interactions to either lead to success or failure 



 

Environment and Planning D: Society and 
Space 

Conflictive participation pathways 

The first failure pathway reinforces the hypothesis that conflictive interactions result in failed 

outcomes. In the case of Munyaka settlements, dweller priorities were completely overlooked, for 

example, engineers designed for ablution blocks while residents had prioritized a sewer line, refused 

to offer platforms where SECs could ask questions and cut off SECs as soon as they gained entry into 

the settlement. Similarly, contractors failed to employ locally, closed out SECs from technical meetings 

and constructed where it was convenient for them as opposed to where dwellers wanted. Most SEC 

members withdrew during the implementation phase as they claimed that they were used as 

rubberstamps just for providers to find way into the settlement. The community just ignored the 

providers as they went on with their work as it did not significantly disrupt their livelihoods.  This 

resulted to projects that performed dismally with scores as low as 0.17 out of a possible 1. 

5. Discussion  

Our starting hypothesis was that collaborative interactions between providers and dwellers are 

decisive for successful upgrading outcomes. However, from practice, consistent collaborative 

interactions for all providers is seldom present, very few upgrading projects have been fully successful 

and fewer have scaled beyond pilots. We discuss our findings of these combinations in this section. 

Our results affirm that conflictive (collaborative) provider-dweller interactions result in failure 

(success) and that we have to differentiate between different configurations of actor groups. 

Conjointly interpreting the first success pathway and the first failure pathway, meaningful interactions 

with dwellers is important for providers to lead to successful upgrading outcomes. Failure to do this, 

the projects most likely end up in failure as strongly signaled by the first failure pathway. This strongly 

resonates with the urge for transparent and meaningful participation of the settlement community, 

which has been emphasized in much of the literature on participation. However, we extend this insight 

in two important respects: first, participation means different things to different actors. Each 

institutional logic needs a specific approach in order to align with the needs and preferences of the 



 

Environment and Planning D: Society and 
Space 

local community. Second, participation should not be limited to a one shot intervention but needs to 

be enacted over the full cycle of upgrading projects. This insight speaks in particular against a dominant 

technocratic approach to upgrading primarily following a professional logic of engineers and planners. 

Similar findings are recorded in Thailand’s Baan Mankong program, where community representatives 

are also part of the program’s implementing agency’s board. Similarly in Mumbai’s community toilets, 

designs took into account the specific needs of women and children and the payment systems ensured 

that all could afford them thus complementing their livelihood contexts (Lucci, et al., 2015). Other 

studies such as Patel (2013) also posit this.   

The two configurations i.e. first and second success pathways suggest that collaborative professionals, 

represented by engineers, play a key role in ensuring successful outcomes during upgrading; their 

actions may overcompensate for conflictive politicians in contexts of collaborative communities. 

Failure on the other hand is almost an immediate consequence of conflictive interactions with market 

actors and engineers as observed in the failure paths. A major reason for engineers and to not engage 

with communities relies on the presumption that settlement dwellers do not understand key technical 

information nor provide meaningful technical recommendations during the upgrading process. This 

resonates with Chambers (1994) views on how professionals lack capabilities to enable local people to 

express, share and extend their knowledge. This view is essentially congruent with the “exchange of 

knowledge” rationale that we associated with the conventional view on participation in the 

introductory section. As we can illustrate with our analysis, this view is clearly too narrow, as it is the 

dwellers that negotiate the settlements daily. Failure to realign designs and service offerings to the 

needs of settlement dwellers was often explained by engineers to the SEC simply as the “logical thing 

to do” technologically or resource-wise, which was very difficult to relay to the community since most 

of the SECs never had access to bills of quantities. Neither were they involved in technical meetings 

where changes in project scope were initiated 
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This attitude often resulted in conflictive relationships with the consequence that dwellers started to 

not accept or even vandalize the offerings and infrastructures. In turn, these actions lead to even more 

strained relationships since communities often interpret them negatively, bordering to corruption 

allegations. For instance, they did not understand why they could not access information for a project 

being implemented in their settlement for their benefit. Other times, the new infrastructures and 

service offerings misalign with their livelihood and business practices.  One SEC lamented on reasons 

with respect to this; 

“…they (providers) never involved anybody in their technical meetings, at one 

point we had to stop the project for a while… they didn’t want even to involve 

us (in technical meetings), when we asked to see those BQ’s (Bill of quantities) 

they were very angry, they were even closing doors when in those meetings, 

it brought a lot of conflict that even caused, demonstrations by the community 

…the road was ours, what’s the problem showing us these details even if we 

don’t have the knowhow?” Interviewee  

“This committee was just to blind the people, I was there I saw it. People who 

came from Nairobi (KISIP) had very good intentions but people who were left 

behind (other providers) are the ones to blame,” another interviewee from a 

different settlement 

Collaborative market providers’ interactions with the dwellers also feature prominently in two out of 

the three success configurations and in the failure model. This suggests that configurations that involve 

collaborative market actors play a key role in enabling the success of upgrading processes especially 

due to their capacity to overcompensate for conflictive engineers, county officials and politicians’ 

interactions during upgrading even in conflictive communities in the third success path. 
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Market actors are largely guided by profits, reducing transaction costs and the ability of consumers to 

pay for services offered. However, in uncertain socioeconomic conditions in informal settlements, 

innovative ways of providing offerings are essential to cater to the poor who cannot afford the services 

often because of high initial charges or rigid payment modes. Often water utilities approach informal 

settlements residents with similar tariffs to those of other residents who are better off. Consequently, 

these results to unserved residents who either do not connect to the pipe networks installed or are 

later disconnected since they are unable to pay bills, as is the case of settlements such as Swahili. 

Additional reason observed is a lack of incentive to connect in Gilani settlement since there was an 

already existing sewer.  

Other market actions that distorted relationships between market actors and dwellers included 

contractors who failed to pay workers or pay them below expected decent wages, employing from 

outside the settlement to avoid retraining, using substandard materials, or generally avoiding inquiries 

from the residents. All these actions in one way or another reduce direct or overhead project 

implementation costs. Additional conflictive action by contractors is spending too much time on site. 

Notably, configurations that include collaborative interactions with market providers all lead to success 

and overcompensate for other conflictive actors. 

The SECs played a pivotal role in coordinating activities initiated by the different actor groups. This is 

visible from the presence of collaborative communities in two out of the three success paths. They 

were however constrained by lack of or poor facilitation, declined community trust, lack of capacity 

for conflict resolution, being directly sidelined by some providers, having to deal with unfulfilled 

promises, and tokenistic tendencies by different provider groups. While they could manage to handle 

some challenges and relay them through set communication channels, they often withdrew back to 

the community creating voids in the channels when the pressure became too much. Consequently, 

these voids escalated to protests by the dwellers in some settlements. 
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Theoretically, collaborative market logic appeared to overcompensate (at least under certain 

conditions) for conflictive hierarchal logic, state logic and professional logic to lead to success in the 

third success pathway. This is a contribution to theory as it suggests that success can be achieved when 

different provider groups’ logics align with community logics. Therefore, it is necessary for providers 

to develop capabilities that improve their ability to bridge to the community logic that they anticipate 

to implement projects in. This echoes and extends recent and similar evidence of the capability of 

combinations of market and community logics leading to the successful development of new social 

structures (Venkataraman, et al., 2016). It extends this by demonstrating how this capabilities are 

different for an environment with more than two logics at play and how inability to acquire them 

influences material outcomes. 

6. Conclusion 

The objective of this paper was to establish how constellations of participation, perceived as the 

totality of interactions between different providers and dwellers during upgrading processes, combine 

and impact the outcomes of informal settlement upgrading projects. Our sample enables us to draw 

implications both at practical, conceptual and methodological levels. 

Four practical implications could form a basis for insights for larger and much older settlements where 

cases may face many limitations in terms of conducting comparative studies and upgrading. First, 

participation as often described in practice, as planners consulting or informing the community, and 

as the involvement of communities in prioritization of solutions only at the initial stages does not 

always guarantee successful project outcomes. Rather, in practice, the notion of participation requires 

to be extended further to both implementation and post-implementation stages and should be 

perceived in terms of interactions by multiple actors and not just limited to planners to guarantee 

positive outcomes. Secondly, collaborative interactions with communities by market and professional 

logics providers is important and sufficient to lead to successful upgrading outcomes. Failure to do so 

results in likely failure of the project. This strongly corroborates with our basic hypothesis and is a 
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strong lesson against technocratic project implementation. Third, successful upgrading outcomes may 

be achieved by different provider-dweller configurations. Participation has to be understood in the 

context of multiplicity of actors throughout project cycles including post implementation. Lastly, while 

settlement representatives play key role in upgrading, it is key to understand their associated 

challenges and capabilities as well as the backing they maintain from the dwellers throughout the 

process.  

Conceptually, we link participation to institutional logics, which enables structuration of actor groups 

in a manner that systemizes study of participation as well as allows us to anticipate possible tensions. 

We elaborate the logics that drive participants during participation as well as inform the importance 

of the ability of actors to bridge logics as a means to an end. Consequently, we display gaps in 

capabilities that actor groups could fill in order to improve material outcomes. However, our approach 

is limited in terms of temporal insights. A temporal study on how different combinations of bridging of 

logics not within an actor’s logic could be studied qualitatively to further unbundle how they enable 

material and structural transformations within informal settlements. Besides, gaps in institutions that 

manifest in the need for actors to invoke unexpected logics especially in contested spaces such as 

informal settlements need to be studied to understand how pro-poor upgrading can be better 

conceptualized.  

Finally, we offer methodological insights informed by use of QCA and structuration of actors for 

upgrading programs. This approach has the potential to transform how monitoring and evaluation for 

participatory processes are conducted by systemizing it in upgrading and developmental projects.  
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Notes: 
1 This implied that we did not have an empirical representation that was either in the conflictive set nor 

collaborative sets. 

2 Fully in implies that all cases that scored a value equal or greater than 0.64 were successful, those that scored 

between equal or greater than 0.52 and  less than 0.64 were relatively less successful. In contrast, those that 

scored between less than 0.52 but equal or greater than 0.47 relatively failed but performed better than those 

that scored below 0.47. 

3Prime implicants refer to the resultant products of logical minimization process of the truth table through 

pairwise comparison of sufficient term or path which combines several conditions by a logical AND (Schneider 

& Wagemann, 2012) 
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Appendix 

1. Cases, settlements visited and data sources 
Settlements Data source 

Kamukunji 
Mangíra, Mbathi, and Obiero (2019); MLHUD (2013a, 2013c),  three key informant interviews and 

observations 

Kaptembwa MLHUD (2013b, 2014e),  five key informant interviews and observations 

Rhoda MLHUD (2013b, 2014e), six key informant interviews and observations 

Gilani  MLHUD (2013b, 2014e), four key informant interviews and observations 

Mkomani MLHUD (2013d, 2013e), two key informant interviews and observations 

Ziwa la 

Ng'ombe 
MLHUD (2013d) ,MLHUD (2013e), two Key informant interviews and observations 

Jomvu 

Mikanjuni 
MLHUD (2013d), MLHUD (2013e), three key informant interviews and observations 

Jomvu Kuu MLHUD (2013d),  MLHUD (2013e), Five key informant interviews and observations 

Munyaka MLHUD (2013a, 2013c); Nyaigo (2014), three key informant interviews and observations 

Swahili  MLHUD (2014a, 2014c), four key informant interviews and observations 

Kasarani  Kioko (2012); Kuiper (2020); MLHUD (2014b, 2014d), seven key informant interviews and observations 

Kihoto  
Gitonga (2015); Kuiper (2020); MLHUD (2014b, 2014d); Philippson (2017), four key informant interviews 

and observations 

Kariobangi  MLHUD (2014a, 2014f); Mutavi (2018), three key informant interviews and observations 

Karagita  Kuiper (2020); MLHUD (2014b, 2014d), eight key informant interviews 

Kamere  MLHUD (2014b, 2014d),Kuiper (2020) six key informant interviews and observations 

 

2. Analysis of necessary conditions 

Outcome: Unsuccessful 

 
Conditions tested: Consistency Coverage 

Hierarchical 0.400527 0.481013 

State 0.470356 0.595993 

Professional 0.239789 0.273273 

Market 0.175231 0.190000 

~Community 0.262187 0.497500 

~Hierarchical 0.641634 0.561060 

~State 0.573122 0.482797 

~Professional 0.819499 0.745803 

~Market 0.824769 0.782500 

Community 0.737813 0.509091 

 

Outcome: Successful outcome 

 
Conditions tested: Consistency Coverage 

Hierarchical 0.485830 0.569620 

State 0.371120 0.459099 

Professional 0.713900 0.794294 

Market 0.765182 0.810000 

~Community 0.271255 0.502500 

~Hierarchical 0.557355 0.475806 

~State 0.673414 0.553829 

~Professional 0.346829 0.308153 

~Market 0.234818 0.217500 

Community 0.728745 0.490909 
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3. Calibration example for conditions and outcome for Kihoto settlement 
Condition Nature of actors actions QCA 

score 

Provider 

interactions 

A: Collaborative B: Accomodative C: Avoidance D: Conflictive 
 

1: Contractor  -No mention -No mention  -No mention -Failed to clear drainages before 
covering them 

-Ignored the Sec completely after 

establishing themselves. 
-Sometimes used substandard 

materials and the community had 

to stop them 
-The contractor on the ground 

was slow 

-Failed to employ locally making 
spiking protests 

-Delayed labor payments 

0 

2: County 

officials 

-No mention -No mention -Mostly avoided due 

to lack of incentive 

-No mention 0.33 

3: Engineers  -No mention -Designs accommodated 

for narrower roads to 

accommodate some 
people’s houses 

-Not present and were 

mostly unavailable 

when needed most 
even when called for 

urgent interventions 

-Design flaws and laxity in 

supervision 

0.33 

4: Politicians -No mention -No mention -Sometimes they 
avoided especially  

when they realized the 

people know who had 
funded the projects 

-Changes in governance modes 
brought new management styles 

affecting communication lines 

-conflicting messages from 
politicians for personal gains 

-Contributed to the withdrawal of 

some sec and an attempted coup 

on the existing SEC 

0 

5: Water utility -As compared to their 

earlier sources which were 

much more expensive, they 
felt they were managing 

the charges 

 -The community 
expressed faith in the 

utility providing consistent 

water supply 
 

-No mention -No mention -No mention 1 

6. Community -Secs struggled to manage 

dynamics of other 
providers especially 

engineers and contractors 

Not applicable Not applicable At several points during 

upgrading, the residents resorted 
to protests stopping the works 

progress 

0 

 

 
 

A: Drainage B: Floodlights C: Footpaths D: Roads E: Water 
supply 

1: 
Outcome 

  
-Water stagnates and often 
flows back into households 
-People also dump in the 
drains 

-Works perfectly as 
reported by 
interviewees and 
observations 

-They were well 
constructed and the 
community members 
enforce proper use 

-The roads were delivered 
in working condition but 
not as the SEC expected 
aesthetically. They have 
solved the access problem 
and are used as expected 

-well 
connected  
(connections 
were ongoing) 
and has eased 
water access   

Outcome 0 1 1 1 0.66 

The 
overall 
score for 
QCA 

0.73 
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4. Set membership table 

 

Settlements Hierarchical State Professional Market Community Raw 
outcomes 

Gilani 0 1 0 0 1 0.17 

Kamukunji 0 0.33 0 0 1 0.33 

Munyaka 0 0 0 0 1 0.4 

Kasarani 0.33 0 1 1 0 0.44 

ZiwalaNg'ombe 0 0 0 0 1 0.49 

Kaptembwa 1 1 0 0 1 0.49 

JomvuMikanjuni 1 1 0 0 0 0.49 

Swahili 1 0.33 0.33 0 1 0.52 

Karagita 0.33 0 1 0 1 0.58 

Mkomani 1 1 1 1 1 0.58 

Rhoda 0 0 0 1 0 0.67 

Kihoto 0.33 0 0.33 1 0 0.73 

JomvuKuu 0 1 1 1 1 0.72 

Kamere 0.33 0 1 1 1 0.73 

Kariobangi 1 0.33 1 1 1 0.76 

Note:  

1. The water utility and the contractors are combined to make up one condition labeled as market 

using and “or” function. This implied that in cases where any market actor had collaborative 

or accommodative relationships, the overall market score would be collaborative. 

2. While we do not have a 0.66 value in this table, it was present for Kisip and World Bank salient 

actions and it helped rule out their exclusion from the fs-QCA analysis as explained in section 

3.4  

 

5. Truth tables 

Success truth table 

Hierarchical State Professional Market Community Outcome cases raw 
consist 

PRI 
consist. 

0 0 1 0 1 1 Karagita 1 1 

0 0 1 1 1 1 Kamere 1 1 

1 0 1 1 1 1 Kariobangi 1 1 

0 1 1 1 1 1 Jomvu Kuu 0.99 0.989899 

0 0 0 1 0 1 Kihoto, 
Rhoda 

0.988024 0.986928 

1 1 1 1 1 1 Mkomani 0.864662 0.843478 

1 0 0 0 1 0 Swahili 0.746269 0 

1 1 0 0 1 0 Kaptembwa 0.353383 0 

0 0 1 1 0 0 Kasarani 0.34 0.241379 

1 1 0 0 0 0 Jomvu 
Mikanjuni 

0.14 0 

0 0 0 0 1 0 Kamukunji, 
Munyaka, 
Ziwa la 
Ng’ombe 

0.0524345 0 

0 1 0 0 1 0 Gilani 0 0 
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Failure truth table 

Hierarchical State Professional Market Community ~Outcome cases raw 
consist. 

PRI 
consist. 

0 1 0 0 1 1 Gilani 1 1 

0 0 0 0 1 1 Kamukunji, 
Munyaka, 
Ziwa la 
Ngombe 

0.947565 0.944664 

1 1 0 0 1 1 Kaptembwa 0.894737 0.837209 

1 1 0 0 0 1 Jomvu 
Mikanjuni 

0.86 0.837209 

0 0 1 1 0 0 Kasarani 0.79 0.758621 

1 0 0 0 1 0 Swahili 0.746269 0 

0 0 1 0 1 0 Karagita 0.268657 0 

1 1 1 1 1 0 Mkomani 0.135338 0 

0 0 0 1 0 0 Kihoto, 
Rhoda 

0.0838323 0 

0 0 1 1 1 0 Kamere 0.0149254 0 

1 0 1 1 1 0 Kariobangi 0.00999999 0 

0 1 1 1 1 0 Jomvu Kuu 0.00999999 0 

 

6. Complex and Parsimonious solutions respectively 

 
Success paths Cases 

 
Raw 
coverage 

Unique 
coverage 

Consistency 

1. Market*Community*Professiona
ls 

Mkomani, JomvuKuu, 
Kariobangi, Kamere  

0.51 0.42 0.95 

     

2. ~Hierarchical*Community*~State*
Professional 

Karagita, Kamere  0.18 0.09 1 

     

3. ~Hierarchical*Market*~Communit
y*~State*~Professional 

Rhoda , Kihoto  0.22 0.22 0.99 

Solution coverage  0.83   

Solution consistency  0.97   

consistency cutoff  0.86   

 
 
 
 

Failure paths Cases Raw 
coverage 

Unique 
coverage 

Consistency 

1. ~Hierarchical*~Market*~Professional*

Community 

Kamukunji, Gilani, Ziwa la 
Ng'ombe, Munyaka,  

0.51 0.51 0.97 

2. Hierarchical*State*~Professional*~Ma
rket 

Kaptembwa, Jomvu 
Mikanjuni 

0.27 0.27 0.88 

     

Solution coverage  0.77   

Solution consistency  0.93   

consistency cutoff  0.86   
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Success paths Cases 
 

Raw 
coverage 

Unique 
coverage 

Consistency 

Community*Professionals Mkomani,  
JomvuKuu, Kariobangi, 
Karagita ,  
Kamere  

0.67 0.67 0.93 

     

Market*~Professionals Rhoda , Kihoto  0.22 0.22 0.99 

Solution coverage  0.89   

Solution consistency  0.94   

consistency cutoff  0.80   

 
 

Failure paths Cases 
 

Raw 
coverage 

Unique 
coverage 

Consistency 

~Hierarchical*~Professionals*Communi
ty 

Gilani,  
Kamukunji, Munyaka, 
ZiwalaNg'ombe  
 

0.51 0.33 0.97 

State*~Markets Gilani,  
Kaptembwa, 
JomvuMikanjuni 

0.44 0.27 0.92 

Solution coverage  0.77   

Solution consistency  0.93   

consistency cutoff  0.80   

 

7. Prime implicants charts 

 

Success solution 

Prime implicants  Primitive expression     
Market*~Professionals  ~Hierarchical*Market*~Community*~State*~Professionals 

~Community*~State*~Professionals  
~Hierarchical*Community*~Professionals  

 

Failure solution 

Prime implicants Primitive expressions 
State*~Market ~Hierarchical*~Market*~Professional

s*Community*~State 
 

State*~Professional  

~Hierarchical*~Professionals*Community  Hierarchical*State*~Professional*~
Market ~Hierarchical*~Market*~Professionals  

Note: The prime implicants in bold were selected in the truth table minimization process. 
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8. FSQCA Model results for the assessment of the reported model’s robustness 

(success only)  

 

Model: Outcome = f(Hierarchical, Professional, Market, Community, State) 
 

Path Cases Raw 
coverage 

Unique 
coverage 

consistency 

~Hierarchical*Professional*Community*~State Kamere 0.18 0.09 1 

Professional*Market*Community*~State Kamere, 
Kariobangi 

0.22 0.13 0.99 

Solution coverage:  0.31   

Solution consistency:   0.99   

Cutoff frequency  1   

 

 
Outcome = f(Hierarchical, State, Professional, Market, Community) 

 
Path Cases Raw 

coverage 
Unique 
coverage 

consistency 

Professional*Market*Community Mkomani, 
JomvuKuu, 
Kamere, 
Kariobangi 

0.51 0.42 0.95 

~Hierarchical*~State*Professional*Community Karagita,  
Kamere 

0.18 0.09 1 

Hierarchical*~State*~Professional*~Market*Co
mmunity 

Swahili 0.06 0.06 0.74 

~Hierarchical*~State*~Professional*Market*~C
ommunity 

Rhoda,  
Kihoto  
 

0.22 0.22 0.98 

Solution coverage:  0.89   

Solution consistency:  0.94   

Consistency cutoff:  0.70   
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9. Coding structure 

Settlement 1 

Interactions based on actors 

 Community (overall reaction) 

 Engineers 

 Social officers 

 Coordinating team (National) 

 County officials 

 Contractors 

 Water utility 

 Politicians 

Nature of interactions 

 Conflictive 

 Avoiding 

 Accomodative 

 Collaborative 

Outcome 

 Water supply 

 Security lighting 

 Roads 

 Footpaths 

 Drainage 

 Ablution blocks 

 Sewerage 
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The role of the media discourse within the emergence of the mobility law  

Public space in large cities is getting more crowded, motorised private transport is increasing. 
Numerous people use their bikes. In 2018, 3,275 persons were killed in traffic. Namely the number of 
people killed in cars and as pedestrians is declining, but the number of killed cyclists is increasing. The 
share of cycle traffic has been growing up to 18%. The existing infrastructure does no longer fit this 
modal split. Only three percent of Berlins public traffic area is dedicated to cycle traffic, whereas 58% 
to the street (parking spots, vehicle lanes). 

In December 2015, some individual actors from civil society initiated a referendum for a bicycle law 
in Berlin. They were successful: Germanys first mobility law shall make the distribution of public 
space fair and promote sustainable traffic. The research project adresses the question, what role the 
media discourse played in the process of emergence and implementation of the mobility law.  

The concept of institutional work (Fünfschilling 2014) provides the theoretical basis for the discourse 
analysis. Discourse is an “(…) ensemble of ideas, concepts, and categories through which meaning is 
given to social and physical phenomena, and which is produced and reproduced  through an 
identifiable set of practices.” (Hajer 2006, p. 67) 

Fuenfschilling and Truffer hypothesize that actors have the power of creating, maintaining or 
disrupting institutions and therefore can change a socio-technical regime (Fuenfschilling und Truffer 
2016). What practices and forms of institutional work can be found within the institutionalisation of 
the mobility law? What forms where used by the actors? What agencies can be found? What actors 
formed a discourse coalition (Hajer 2005) and how did they change?  

For the empirical analysis, based on qualitative methods, semi-structured (expert) interviews for the 
argumentative discourse analysis (Hajer 2004) are planned, next to the analysis of publications of 
involved actors like protocols of residents meetings or court rulings and print media as well as social-
media (twitter, slack, facebook). Apart from finding the story-lines and metaphors used, it is about 
the context in which something is said (Hajer 2006). Discourse is not reduced to speaking: “A 
discussion is not merely talk, it is an act as well.” (Hajer 2006, p. 72) 

It is assumed that there is a relation between an event, the dynamics of the discourse and actors‘ 
actions and their agencies in the transition to sustainable mobility. The media discourse is an 
essential element in the transition. New insights shall be applicable to other cities. 

 

 

Transition, discourse, institutional work, socio-technical change 
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Abstract 

Decarbonizing the energy system requires new technologies, whose formation and diffusion 

needs the attraction of supply-side actors from different sectors. Sectoral interactions are 

crucial and dependent on factors including contextual, technological, and firm specific 

characteristics. This paper examines the determinants of firm diversification towards a new 

technology and their role in explaining sectoral interactions for the emergence of innovations. 

We combine concepts from technological innovation systems, sectoral innovation system and 

organization studies to show that the drivers of actors’ entry have an impact on TIS formation 

through their effect in sectoral interactions associated with technological variety and 

relatedness. The development and demonstration of marine renewable energy technologies 

(MRET) in Portugal over the past two decades provides the empirical case. A database of 237 

companies includes responses from a survey to a large part of the actors involved in MRET 

and potential entrants. A standard binary logit model estimates the effect of a set of drivers 

of firms’ entry in MRET. Results reveal the importance of the drivers impacting on the 

construction of an actor base and on technology improvement. We discuss the implications 

for the operationalization of influence in the direction of search, a key innovative process in 

emerging technologies. 

 

Keywords: technological innovation systems, inter-sectoral relations, relatedness, firms, 

energy technologies.  
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1. Introduction 

 
Limiting global warming to safe values around 1.5 ºC requires a far–reaching technological 

change and a large-scale transformation of the economy (IPCC, 2018). There is a growing 

impact of pervasive transformational processes, such as electrification and digitalization, 

across multiple sectors including energy, transport, manufacturing or agriculture, that 

increase the complexity of transitions (Grubler et al., 2018; Dolata, 2018). Firms and other 

organizations will have an important role in accelerating (or slowing) these transitions (Köhler 

et al., 2019; Bakker, 2014). They can namely mobilize the resources that became redundant 

in other sectors due to sustainable transitions or economic crises, and by this way contribute 

to the emergence of new industries (Bergek et al., 2015; Mäkitie et al., 2018). Countries 

increasingly adopt policies to promote industrial transformation, but the effectiveness of 

these instruments is often questioned (Jacobsson et al., 2017; Lamperti et al., 2019). 

Industry formation has a central role in the emergence of new technologies. Large-scale 

transformation requires structural change in established industries, namely in capital goods 

industry as classical economists such as Smith (1776) and Marshall (1890) already recognized. 

Indeed, the industrial context can serve as source of competences and resources to the 

industry formation around the new technology, via novel recombinations of existing 

knowledge and artifacts (Weitzman, 1998, Arthur, 2009; Hidalgo, 2018). These 

recombinations are not entirely random, being largely path dependent (Dosi, 1988). The 

dynamics of industry formation are at the center of different systems theories according to 

the focus of analysis such as: the country and local development respectively in national 

innovation systems (Lundvall, 1992) and regional innovation systems (Cooke et al., 1997); the 

activities specialization in sectoral innovation system (Malerba, 2002); or an emerging 

technology in technological innovation systems (TISs) (Bergek & Jacobsson, 2003). The latter 

refers to the development, diffusion and use of a particular technology under actors that 

interact in networks and specific institutional settings (Carlsson and Stankiewicz, 1991; Bergek 

et al., 2008). 

Interactions with existing industries provide opportunities for the development of 

complementarities that are critical to access key resources and markets for TIS formation 

(Markard & Hoffmann, 2016). In fact, TISs often integrate multiple sectors and interact with 
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several sectors beyond those in which they are mainly embedded in (Bergek et al., 2015). A 

value chain of a TIS connects firms from different sectors that supply the knowledge bases 

and production assets needed (Malerba, 2002; Stephan et al., 2019). For example, lithium-ion 

battery technology value chain links sectors such as electronics, chemical and transportation 

(Malhotra et al., 2019). The capacity to attract suppliers and influence their direction of search 

and investment towards the TIS is a crucial innovation process (function) in emerging 

technologies (Bergek et al., 2008). Sectors are activated into the emerging systems through 

firms’ diversification. The decision to diversify into new activities depend on contextual 

factors as well as firm specific variables such as technological and innovation capacity 

(Laurens et al., 2018). The studies on the interactions between sectors tend to focus on inter-

sectoral knowledge spillovers (Stephan et al., 2019) and learning (Malhotra et al., 2019), 

overlooking the other type of resources that existing firms have to bring in to build the new 

technology’s value chain. 

To address this gap in the literature, we raise the following question: Which factors lead firms 

from different sectors to engage with new technology innovations? The response to this 

interrogation requires the answer to two sub-questions: how the decision of the firm is 

influenced by its sector?; and what are the factors that make more likely the involvement of 

other sectors in the technology?  

To uncover the determinants of firms' decision to enter into the development of new 

technological innovations, we use theories and concepts from technological innovation 

systems, sectoral innovation system and organization studies. For the empirical analysis, we 

study the involvement of companies in research, development and demonstration of marine 

renewable energy technologies (MRET), particularly wave energy and offshore wind energy, 

over 20 years, in Portugal. This is the perfect setting for the study as a large part of the 

manufacturing and assembly of key components in MRET—in Portugal as abroad—rely on 

local suppliers (Magagna et al, 2017; Fontes et al., 2016; Bento & Fontes, 2019). It also shows 

the challenges faced by emerging innovation systems to configure and coordinate the supply 

chain (Kirkwood and Srai, 2011). 

The study focus on the firms from sectors that can contribute with competences and 

resources to the TIS formation. Firms were identified through: i) secondary sources, firms 

involved in MRET as partners or suppliers in experimental projects; ii) a questionnaire 
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targeting firms from sectors identified as potential contributors to the development, 

production, installation and operation of MRET. This provided a set of firms with different 

attitudes towards MRET. Additionally, we collected data on firms' characteristics, sector of 

activity and innovation capacity from a variety of databases (e.g. Amadeus, Cordis, ANI, 

EspaceNet). We used a standard binary logit model to estimate the effects of the factors on 

the decision of firms to develop activities in MRET and test a set of hypothesis that deal with 

contextual, technological and firm specific drivers. 

This work adds to previous efforts to conceptualize TIS interactions with contextual elements 

(Bergek et al., 2015) including complementary firms (Markard & Hoffmann, 2016). It 

particularly contributes to enlarge the understanding about the role of inter-sectoral relations 

in the mobilization of resources needed for the development of technologies’ value chain 

beyond knowledge (Stephan et al., 2019; Malhotra et al., 2019) or assets specific to the same 

industry (Mäkitie et al., 2018). The paper also contributes to the recent calls for improving the 

understanding about the microfoundations of the TIS growth through their effects in inter-

sectorial relations (Andersen et al., 2020). It examines the factors that drive decisions of firms 

to enter and reinforce the supply-chain of emerging TISs. Thereby this investigation shades 

light on the factors that attract various firms from different sectors (including from declining 

activities), and particularly the mechanisms behind the innovation process related to the 

influence in the direction of search, a crucial function in emerging TISs (Bergek et al., 2008). 

The article is structured as follows. Section 2 develops the conceptual framework based on 

the determinants of firms’ entry which affect the sectoral interactions that contributes to the 

development of the system. Section 3 explains the empirical context and the research 

strategy. Section 4 presents the results before discussing their meaning, implications and 

limits in Section 5. 
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2. Conceptual framework: Actors entry and inter-sectoral relations in transitions 
 
2.1 Technological innovation systems and sectoral interactions 
 
The studies on technological innovation systems gives a rising attention to the mechanisms 

under which the interactions with the context influence the dynamics of industry formation 

(Bergek et al., 2015; Markard & Hoffmann, 2016). Technological innovations often integrate 

several components and subsystems that are part of a complex system (Arthur, 2009; 

Murmann & Frenken, 2006). The development, production and use of these technologies and 

components require the development of a value chain that comprises different capabilities, 

such as competences and assets, provided by several sectors (Carlsson and Stankiewicz, 1991; 

Stephan et al., 2019). In the lines of sectoral systems of innovation (cf. Malerba, 2006), sectors 

refer to a collection of actors that share similar knowledge bases, production processes and 

outputs. Sectors have structural elements identical to TIS, such as networks of actors and 

institutions (Bergek et al., 2015; Malerba, 2006), but different system boundaries (Malhotra 

et al., 2019). Indeed a sector is typically present in different TIS, while a TIS typically has actors 

from different sectors, across the components that integrate its value chain (Bergek et al., 

2015). Therefore, higher intensity of inter-sectoral relations characterizes more advanced 

stages in the TIS lifecycle (Markard, 2018), and is a function of the number and types of sectors 

involved in the technology’s value chain (Stephan et al., 2019).  

The TIS development needs the attraction of knowledge and assets from several sectors. 

Complementarities are central in system theories, such as industrial development blocks 

(Dáhmen, 1988) and technological innovation systems (Bergek et al. 2008; Markard & 

Hoffmann, 2016). Complementarities comprise the share of technical and non-technical 

components between sectors, including specialized non-technological competences and 

resources like marketing or management (Teece, 1986). The ability to create interactions with 

other sectors (i.e. sectoral overlaps or couplings) opens access to resources available in the 

context (Bergek et al., 2015; Mäkitie et al., 2018). This is not limited to the sector that the 

technology is mainly embedded in—for example, the producers of offshore platforms for oil 

& gas bring their skills and infrastructures to accelerate the development of offshore wind 

energy in Norway (Mäkitie et al., 2018)—but includes other sectors as well. For example, 

lithium-ion batteries benefited from the interactions with several sectors such as automobile, 

chemical and electronics, and this sectoral configuration influenced the modes of knowledge 
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creation and dissemination (Stephan et al., 2019). Context sectoral relations help the 

performance of innovative processes (or functions) in system building, like influence in the 

direction of search or resource mobilization (Bergek et al., 2008; Hekkert et al., 2007). 

Two factors are crucial in the attraction of different sectors to an emerging TIS, i.e. to the 

development of inter-sectoral relations (Stephan et al., 2019; Trajtenberg et al., 1997): 

technological variety and technological relatedness. Note that both factors refer to the sector 

that is the source of relevant capabilities, and have an important role in the decision of 

diversification by companies from that sector (Nemet & Johnson, 2012). First, technological 

variety refers to the opportunities for diversification that the focal TIS offers to other sectors. 

Second, technological relatedness deals with the distance (proximity), in terms of capabilities 

(knowledge or other resources), of the relevant sectors to the activity of the TIS’ central 

sectors.  

Variety and relatedness are, therefore, two powerful mechanisms in firms’ diversification 

across sectors. Variety denotes the incentives for firms to operate in different sectors, 

especially larger companies, in order to fully grasp the potential of multipurpose resources 

(Cantwell, 2006; Piccone & Dagnino, 2015). Relatedness realizes that firms (Dosi, 1982, 

Rumelt, 1974), namely through inter-organizational relationships (Boschma, 2005), tend to 

start searching for new opportunities in the proximity of their core activities, with a view to 

achieve economies of scope (Penrose, 1959). 

 
 
2.2 Sectoral interactions and determinants of actors’ entry 
 

Sectors impact on the TIS development through the participation of firms. Firms decide to 

enter into the emerging technology based on several factors that will be on the basis of the 

inter-sectoral relations. The technology’s capacity to affect these determinants and attract 

firms from different sectors in order to compose its supply-chain will define its influence on 

the direction of search (Bergek et al., 2008). According to Bergek et al. (2008: 415), the 

influence on the direction of search results from the combined force of two factors: “If a TIS 

is to develop, a whole range of firms and other organizations have to choose to enter it. There 
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must then be sufficient incentives and/or pressures for the organizations to be induced to do 

so.” 

This raises the question of the drivers of actors’ entry. Management and organization studies 

identify several types of factors which intervene in the technological diversification of firms 

(activities and competences) that can be specific to the firm or to the industry/sector (Laurens 

et al., 2018). In respect to the firm specific factors, such as size of companies, there is evidence 

that larger firms tend to present higher levels of technological diversification (Chandler, 1990; 

Granstrand et al., 1997) and to diversify to related technologies over time in order to grasp 

economies of scope (Cantwell, 2006). Technological content of firms’ activities also increases 

the capacity to identify and benefit from new opportunities associated with emerging 

technologies (Laurens et al, 2018; Grandstand, 1998). In the same way, firms operating in 

more profitable conditions (proxied, e.g. by ROIC) enjoy of greater conditions for diversifying 

into promising technologies (Schommer et al, 2019; Wu & Levinthal, 2013). The capital 

ownership can also motivate companies to diversify, particularly with foreign direct 

investment (FDI) that can enable the transfer of technical and non-technical competences 

from abroad (Elekes et al., 2019). Finally, the firms’ innovative capacity improves the ability 

for technological diversification. Knowledge intensive-based (KIB) firms have more 

generalizable competencies that can be deployed in innovation activities in different sectors 

(Shearmur & Doloreux, 2018). On the other hand, technological capability proxied by 

innovation outcomes, such as patents and publicly funded research projects, signals an 

advanced S&T knowledge and the capacity to benefit from technological opportunities 

(Todorova & Durisin, 2007; Cohen & Levinthal, 1990). 

Regarding the factors specific to the sector, proximity (technological, competences, resource 

or finality) increases the probability of entry into complementarity activities (Wu & Levinthal, 

2013; Helfat and Eisenhardt, 2004; Rumelt, 1974). Specifically, closer sectors to those where 

firms operate (similar in knowledge and skills) offer more opportunities to deploy 

underutilized resources that are specific to these sectors (Penrose, 1959; Adner and Zemsky 

2016; Wiersema and Beck, 2017). This has particularly been shown to have a positive effect 

in intensifying relations between firms and sectors in the case of clean energy technologies 

(Laurens et al., 2018). 
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Sectoral interactions support the innovation processes (functions) involved in the 

development, production and use of a focal technology. Under the TIS perspective, this is the 

result of a systemic interplay of actors and institutions acting in a specific technology, in 

interaction with contextual structures including sectors (Carlsson and Stankiewicz, 1991). 

Hence, the TIS configuration evolves with the maturity of the system (Markard, 2018). To 

analyze the influence of inter-sectorial relations in TIS growth, we draw on the effects in the 

four dimensions proposed (Markard, 2018; Markard et al., 2020): 1) actor base; 2) institutions 

structure and networks; 3) technology performance; 4) context relationships. 

Table 1 presents the drivers of actors’ entry and how they contribute to develop the four 

dimensions of the emerging system. Firms bring into the system the resources of at least their 

core sectors. The sectoral relations that enable TIS growth depend greatly on two main 

mechanisms: variety and relatedness (cf. Section 2.1). Therefore the determinants of firm 

entry elucidate about the sources of these two mechanisms that will contribute to progress 

in each dimension of the system. 

Each driver of firms’ entry influences TIS growth in different ways. If some drivers can have a 

higher impact through variety-led sectoral interactions such as technological content, ROIC, 

KIB, FDI; others may contribute through relatedness-led type of sectoral interactions such as 

firm size, energy sector, patents, R&D projects, complementary (close activities). On the other 

hand, the various TIS dimensions may benefit differently from the two types of inter-sectoral 

relations. For example, the actor base enlarges through the entry of large (size) companies 

seeking to diversify in areas related to their main activities or thanks to firms featuring 

technological content that step in to explore more opportunities of application of their 

transversal competencies. 
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Table 1. Sectoral opportunities driven by the TIS growth to identify drivers of firm entry 

TIS dimension Sectoral 

factors 

Drivers of firm 

entry 

Rationale 

Actor base Relatedness Size Larger companies increasingly diversify to interrelated 

technologies to better play economies of scope 

(Cantwell, 2006) 

 Variety Technological 

content 

Higher technological content increases opportunities to 

enter in emerging technologies  (Laurens et al, 2018; 

Grandstand, 1998)   

Institutions structure 

and networks 

Relatedness Energy Closer activities to those where firms operate (similar 

in knowledge & skills) offer more opportunities for 

them to deploy excess/ underutilized resources 

(Penrose, 1959; Adner and Zemsky 2016; Wiersema 

and Beck, 2017) 

 Variety ROIC Higher/lower than sectoral average profitability 

motivates companies to diversify, searching for new 

opportunities/higher performances (Schommer et al, 

2019; Wu & Levinthal, 2013; Helfat and Eisenhard, 

2004; Bass, Catlin & Wittink, 1977) 

Technology 

performance 

Relatedness Patents, 

national/European 

projects 

 

Innovation capacity, reflected in activities relevant to 

the development of the firms’ S&T knowledge, 

improves absorptive capacity to take advantage of 

spillovers (Todorova & Durisin, 2007; Cohen & 

Levinthal, D.A., 1990) 

 Variety KIB Knowledge intensive-based service firms tend to 

possess more generic capabilities to problem solving, 

and can play an important role in the innovation of 

their partners (Shearmur & Doloreux, 2018) 

Context relationships  Relatedness Complementarity Proximity (technological, competences, resource or 

finality) increases probability of entry (Wu & 

Levinthal, 2013; Helfat and Eisenhardt, 2004; Rumelt, 

1974)  
 Variety FDI FDI brings technical and managerial competences and 

open access to foreign knowledge (Elekes et al., 2019) 
 

 

Figure 1 shows how the drivers of firms’ entry activate sectorial relations with the focal TIS. 

Diversifying firms bring with them the resource of their core sectors to build up the value 

chain’s components of the emerging system (Stephan et al., 2019). The drivers act differently 

upon the diversification strategies of firms that are situated in sectors more or less related to 

the focal TIS. Depending on the type of sectoral interactions that the drivers influence the 

most—see drivers in orange or blue colors if they affect more respectively variety or 

relatedness—they can give rise to different timings. Relatedness-led interactions bring closer 

sectors that are more obvious to integrate, while the variety-led interactions connect sectors 

whose contribution is less evident or which are more difficult to attracting given their 

distance—and thus may take longer to integrate into the system—but that bring critical and 

differentiated resources to the system. As a result, the system expands and becomes more 

complex in this process (Markard, 2018), by incorporating an increasing number of suppliers 
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from different sectors. Therefore the TIS moves from an embryonic state (depicted in the 

scheme with not defined bounds) to acquire a more structured shape. 

 

Figure 1.Conceptual framework 

 

 

 

2.3 Hypotheses 

From this conceptual framework, we derive a set of hypotheses concerning the factors that 

influence the firms’ decisions to engage with new technology innovations. The propensity of 

firms to enter into the new field is expected to be higher whenever firms display 

characteristics that have been shown to make them more likely to engage in diversification: 

greater dimension and profitability, higher technological content, greater innovation 

capacity, greater proximity and specificity assets. Therefore, and considering the relevant 

variables presented in Section 2.2, we derive the following hypothesis: 

H1. Firms are more likely to enter into marine renewable energy technologies if they 

have greater size,  technological content, ROIC, share of FDI, number of patents, number 
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of national or European R&D projects, if they are knowledge intensive, if they operate in 

the energy field or in sectors related to the focal sector. 

These drivers have a distinct effect in the two types of sectoral interactions that promote the 

TIS growth (Section 2.2). Some determinants of firm entry affect more prominently variety-

led sectoral interactions, since they are associated with firm diversification to less related 

sectors. These sub-group of drivers may be more important whenever the system needs a 

diversified set of resources and skills to build up the components of the value-chain 

(Murmann & Frenken, 2006). Hence: 

H2. Drivers associated with variety, such as technological content, ROIC, KIB, and FDI, 

weight more on the decision of firms to enter into marine renewable energy 

technologies. 

Alternatively, firms would more rapidly diversify their activities into MRET if they are large 

and belong to core complementary sectors that are associated or in the proximity with the 

development of the technology, or even signal the reinforcement of the firm knowledge-base. 

Thus: 

H3. Drivers that are more associated with technological relatedness, such as size, 

number of patents, number of national or European R&D projects, complementarity 

sectors, energy sectors, weight more on the decision of firms to enter into marine 

renewable energy technologies. 

 

 

3. Methodological issues 

 

This paper aims to understand the factors that attract firms to enter into new technological 

innovation systems. We study the microfoundations of systems growth that are in the basis 

of the inter-sectoral interactions which contribute to the development of the value-chain that 

supports the new technology. 
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3.1 Empirical setting 

The empirical analysis examines the case of marine energies technologies (i.e. wave energy 

and offshore wind) in Portugal. This case illustrates well the challenges faced by the actors 

before the establishment of a dominant design including a limited number of players, high 

asset specificity, pervasive market and technology uncertainty, low external legitimacy and 

high financial costs due to limited track records (Kirkwood and Srai, 2011). The study focuses 

on the firms from the sectors that can contribute with competences and resources to the 

development of the new technology innovation. These firms were identified through: 

i) Secondary sources. We constructed a database of firms involved in MRET as 

partners or suppliers in experimental projects in two steps. The first step 

identified all European and Portuguese Research, Technological Development 

and Demonstration projects in MRET funded between 1992 and 2018 that had 

Portuguese firms as participants (52 projects). The second step found the 

suppliers of the firms involved in the principal experimental projects of wave and 

offshore wind energy technologies that were conducted in Portugal (with some 

continuity). These projects have been identified in previous research (Fontes et 

al., 2016; Bento & Fontes, 2019).  

ii) A questionnaire. We inquired firms from sectors identified as potential 

contributors to the development, production, installation and operation of MRET 

(OTEO, 2014; Fontes et al, 2019). The survey permitted to obtain information 

about the participation of the firm in MRET – active or non-active, the latter being 

also distinguished between firms intending to enter MRET in the future and firms 

with no interest in MRET; and also about the type of involvement in MRET, in 

terms of the innovativeness of the products or services offered (new, adapted, or 

current). 

We built a database with 237 companies which have participated in MRET experimental 

projects as partners or suppliers. This database includes 197 respondents to the questionnaire 

and 40 firms that did not answer to the questionnaire. We collected additional data on firms' 

characteristics, main sector of activity and innovation capacity from a variety of databases 

(e.g. Amadeus, Cordis, National Innovation Agency, EspaceNet). 
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The database includes 109 firms that are active in MRET (69 questionnaire respondents and 

40 firms identified as project partners or suppliers that did not respond to the questionnaire), 

and 128 firms that are not active, of which 67 declared the intention to enter into MRET in 

the future. About a quarter of the active firms are manufacturers, and almost 40% declared 

to conduct professional, scientific and technical activities. 

 

3.2 Variables 

Table 2 presents a description of the variables and their sources. The first two variables reflect 

the company relationship with marine renewable energy technologies. "Active" is a dummy 

variable with value 1 if the company i declares to be active in MRET and value 0 otherwise. 

"Active_level" reflects the intention of the companies to become active in MRET, i.e. value 1 

means that the company has no intention to become active, value 2 means that the company 

has the intention to become active at MRET and value 3 indicates that the company is already 

active in MRET. The latter two variables come from the survey previously described. 

The second group of variables reflects the sectorial relatedness or if the company sector is 

complementary of the core sectors to the technology development. Following the 

categorization proposed in the ICTSD report (Wind, 2009), the nine MRET core sectors (cf. 

NACE Rev.2 code) identified were: 25.11 Manufacture of metal structures and parts of 

structures; 26.51 Manufacture of instruments and appliances for measuring, testing and 

navigation; 27.11 Manufacture of electric motors, generators and transformer; 27.12 

Manufacture of electricity distribution and control apparatus; 27.32 Manufacture of other 

electronic and electric wires and cables; 27.33 Manufacture of wiring devices; 28.11 

Manufacture of engines and turbines, except aircraft, vehicle and cycle engines; 28.15 

Manufacture of bearings, gears, gearing and driving elements; 30.11 Building of ships and 

floating structures. The company i is considered related if its primary activity sector shares 

the same two or three first digits of the MRET core sectors. So, to the variable 

"Complementarity 2-digit", the value 1 means that the company i sector has the same two 

first digits of at least one of the MRET core sectors and the value 0 otherwise. For variable 

"Complementarity 3-digit", the reasoning is similar, but for the first three digits.  

The third group of variables reflects the company innovation capacity by using two 

parameters, the participation in Research, Technological Development and Demonstration 
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projects and the number of patents obtained. For the first parameter, the projects considered 

were the Horizon 2020 projects and Portugal 2020. If the company i participated at a Horizon 

2020 project, the variable "European project" has the value 1 and 0 otherwise. If the company 

i participated in a project Portugal 2020, the variable "National project" has the value 1 and 0 

otherwise. The patents considered were the European ones (cf. EspaceNet). The variable 

"Patent" value 1 means that the company i has at least one European patent.  

The fourth group of variables reflects the firm characteristics, namely: the size measured by 

the number of employees ("Employees"); the internationalization level measured by the 

share of foreign capital in the ownership of the firm ("% Foreign Capital"); and the financial 

health reflected by the profitability of the firm concerning the return on invested capital 

(“ROIC”).  

The fifth group of variables reflects the industry characteristics. It includes variables focusing 

on the technological content of the company’s activity sector. That is, the technological 

complexity of the products or knowledge intensity of the services that are mainly supplied by 

the company’s sector. The products are classified into: "low and medium-low technology" 

and "high and medium-high technology". The variables "LowMedTech" and “HighMedTech” 

are dummies assuming the values 1 and 0 if the firm has the primary sector classified in the 

respectively “low and medium-low technology” and “high and medium-high technology”. The 

services are classified as knowledge-intensive services ("KIBS") and "non-KIBS" (Laurens, 

2018). If the company i primary sector is classified as "KIBS", this variable assumes the value 

1 or 0 otherwise. Finally, this group also includes a variable "Energy", which assumes the value 

1 if the company i primary sector is one of the industries where the energy is the core activity 

and 0 otherwise. 
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Table 2. Variables and sources 

Variable Description Source 

Active** If the company declared* itself as active in MRET (1= active, 0=not active) Survey 

Active_level How the company declared itself in relation to MRET (1 = not enter, 2 = 

expect to enter; 3 = entered) 

Survey 

Complementary 2-

digit** 

If the company's activity sector is part of the core sectors for MRETs 

according to the ICTSD report (Wind, 2009), NACE sector with 2 digits 

Wind 2009, 

Amadeus 

Complementary 3-

digit** 

If the company's activity sector is part of the core sectors for MRET 

according to the ICTSD report, NACE sector with 3 digits 

Wind 2009, 

Amadeus 

National project** If the company participated in a Portuguese project P2020 ANI 

European project** If the company participated in an European project H2020 Cordis 

Patents** If the company has a European patent EspaceNet 

Employees Number of employees; Last available year Amadeus 

% Foreign capital % Foreign shareholders (% Nº of shareholders) Amadeus 

ROIC 𝑅𝑒𝑡𝑢𝑟𝑛 𝑜𝑛 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 =
𝐸𝐵𝐼𝑇𝐷𝐴∗∗∗−𝑑𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛−𝑎𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛−𝑡𝑎𝑥𝑒𝑠

𝑁𝑒𝑡 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠+𝑇𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠+𝐼𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠
  

Amadeus 

LowMedTech** If the company activity sector is classified as the low or medium low 

technology sector (cf. Laurens et al., 2018) 

Laurens et al. 

2018, Amadeus 

MedHighTech** If the company activity sector is classified as the high or medium high 

technology sector (cf. Laurens et al., 2018) 

Laurens et al. 

2018, Amadeus 

Knowledge-

intensive** 

If the company activity sector is classified as knowledge-intensive service 

sector (cf. Laurens et al., 2018) 

Laurens et al. 

2018, Amadeus 

Energy If the company activity sector is in the Energy sector (cf. Laurens et al., 

2018) 

Laurens et al. 

2018, Amadeus 

* A subset of 40 companies of the 237 did not answer the questionnaire but were considered active by their direct or indirect involvement 

in the projects. 

** Dummy variable: Yes=1; No=0. 

*** EBITDA =Earnings before interest, taxes, depreciation and amortization. 

 

 

 

Table 3 shows the correlation matrix between the independent variables with the respective 

significance. It shows that the significant correlations are not high (above 50%, except for 

"Complementary 2-digit" and "Complementarity 3-digit" that are not considered in the same 

model), which allow us to consider all variables. Table 4 presents the descriptive statistics of 

the variables for the 237 observations (or companies), with few missing values (1.6%). We 

also present descriptive statistics for continuous variables without outliers. 
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Table 3. Correlation matrix 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. Complementary 2-digit* 1.000            

2. Complementary 3-digit* .634*** 1.000           

3. National project* .001 -.050 1.000          

4. European project* .000 -.027 -.043 1.000         

5. Patents* .018 .097 -.008 .046 1.000        

6. Employees .106 .211*** -.071 .152** .213*** 1.000       

7. % Foreign capital .007 .045 -.027 .016 .085 -.053 1.000      

8. ROIC .047 .047 .026 .032 .024 .115 -.006 1.000     

9. LowMedTech* .430*** .347*** .047 -.074 -.084 .003 .002 .013 1.000    

10. MedHighTech* .327*** .208*** -.078 .157** .111 .206*** -.121** .051 -.137*** 1.000   

11. Knowledge intensive * -.477*** -.303*** .118* .012 -.032 -.145** .001 -.047 -.416** -.280*** 1.000  

12. Energy * -.165*** -.105** -.087 .058 -.060 .106 -.171*** -.041 -.144*** .008 .026 1.000 

* Dummy variable: Yes=1; No=0. 

Note: the table displays the Pearson correlations between the variables. *, ** and *** are significance at 10%, 5%, and 1%, 

respectively.  

 

Table 4. Descriptive statistics 

 
Observations Mean Median Minimum Maximum Std. Dev. 

1. Complementary 2-digit* 237 .211 .000 .000 1.000 .408 

2. Complementary 3-digit* 237 .097 .000 .000 1.000 .296 

3. National project* 237 .139 .000 .000 1.000 .346 

4. European project* 237 .160 .000 .000 1.000 .367 

5. Patents* 237 .034 .000 .000 1.000 .181 

6. Employees 221 79.036 17.000 1.000 1745.000 196.259 

6a. Employees without outliers ** 198 70.763 20.000 2.000 1003.000 147,518 

7. % Foreign capital 228 .515 .500 .000 1.000 .455 

8. ROIC 210 .078 .092 -7.247 2.272 .659 

8a. ROIC without outliers ** 191 .102 .090 -1.570 .974 .318 

9. LowMedTech* 237 .169 .000 .000 1.000 .375 

10. MedHighTech* 237 .084 .000 .000 1.000 .278 

11. Knowledge intensive * 237 .460 .000 .000 1.000 .498 

12. Energy * 237 .093 .000 .000 1.000 .290 

* Dummy variable: Yes=1; No=0. ** lower/higher 1%. 

 

 

3.3 Model 

 

To study the probability of an event whose outcome is characterized by a categorical variable 

with two possible results, the binary logit model is the adequate model (Hosmer & Lemeshow, 

2000). We use a binary logit model against the aforementioned database to estimate the 

effect of the explanatory variables in the decision of firms to develop activities in MRET:  

𝑃𝑟𝑜𝑏(𝑦𝑖 = 1|𝑥𝑖) = 𝐹(𝛽0𝑥𝑖 + 𝑒𝑖)        (1) 
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where the dependent variable y is the firm's i decision to be active in MRET (yi assumes the 

value 1 if the firm is active and 0 otherwise) and 𝑥𝑖  represents the set of independent variables 

as presented in Table 2. 

As a robustness check, we test the stability of the results of the binary logistic model by 

running the same explanatory variables in a multinomial logistic regression model. The 

dependent variable includes an additional possible outcome—beyond active and non-

active—for non-active firms that are interested in MRET and consider to become actives in 

the future. We run both models in R with the packages DescTools and nnet. 

 

 

4. Results 

 

4.1 Inter-sectoral relatedness and variety 

 

Figure 2 presents the relation between the decision to enter in MRET and several 

technological and sectorial characteristics of the firms. 

The data show that the technological content (of products) is not an obstacle for the decision 

to diversify activities into MRET. It is interesting to note that the share of firms declaring to 

be active in MRET decreases with the technological content of their products. Half of the 

companies in the sample selling products with low technological content ("LowTech") are 

active in MRET. This share declines to 37.5% for “LowMedTech”, 33%  for “MedHighTech” and 

0% for “HighTech”. In terms of services, the results point to a similar situation. The 

knowledge-intensive base of the service is not a necessary condition for being active at MRET. 

The proportion of companies supplying non-knowledge intensive services that are active is 

slightly higher than the percentage of knowledge-intensive ones (55% vs. roughly 50%). The 

opposite occurs in the case of companies from the "Energy" sector. The share of energy firms 

active in MRET is higher than in the case of firms in Non-energy sectors. 

In terms of sectorial relatedness, the data indicate that the proximity or complementarity 

with the sectors core to MRET is not determinant for the activity in MRET. Three-quarters of 

the firms in core sectors are not active. In the same vein, the proportion of active firms from 
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unrelated sectors (no complementary) is higher than the percentage of active firms from 

related sectors. 

In terms of innovation capacity, the participation in national projects is not a determinant of 

the firm's decision to enter in MRET. From the 33 firms that participated in National Projects, 

23 declared to be non-active in MRET. In contrast, the majority of firms that answered to the 

survey and held at least one patent is active at MRET. 

Overall, the characteristics of the active firms that responded to the survey show that 

innovation and technological capacity, as well as sectoral proximity, are not likely to be 

barriers to entering in MRET. 

 

Figure 2. Low requirements in terms of sectoral proximity, innovation capacity, technological content of products/services 
and industry 

 

 

New actors may need to innovate in order to enter into MRET. Figure 3 presents information 

about the novelty of the products or services that active firms provide to MRET, by relevant 
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dimensions of firm and industry characteristics. Firms can either provide new products or 

services, adapt existing ones or simply supply the same products or services that they 

commercialize for other activities without any change. As expected, firms bring more new 

products or services (higher share) if they are more profitable (higher ROIC), are knowledge-

intensive, have high technological content and patents. Interestingly, the only active firm with 

low technological content responding to the question also brought a new product or service. 

It is also noteworthy that the majority of energy firms and large companies also developed 

new products and services to enter in MRET, but that companies where foreign capital is 

dominant (including local branches of multinational companies) commercialize only currently 

or adapted product or services. 

Figure 3. Innovative character of products or services provided by active firms 

 
 

 

 

4.2 Determinants of actors’ entry 

 

Table 5 brings the full model "4" and the partial models "1a" to "3"; the models 1a and 1b 

focus on the firm's sector (traditional or core) to explain the activity in MRET. The difference 

between model "1a" and "1b" is the level of proximity with core sectors: while model 1a 
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considers in the core sectors just the companies with three equivalent digits of core sectors. 

If the active firms were mainly from core sectors, the expected signal of this relation was 

positive. The model results show that the "complementary2digits" variable (model 1a) is 

often inversely related to the active variable and statistically significant. So, the probability of 

a firm unrelated to core sector to be active is higher than that of a related firm to core sector. 

When adding more variables to the partial model (from 1a to 3), the statistical significance of 

this inverse relation decreases. In the complete model (4), the sectorial relatedness is no more 

statistically significant. Model 1b, considering 3 digits of similarity has no statistical 

significance. It shows that the sectorial relatedness is not a determinant of entry at MRET. 

Model 2 includes the innovative features of the firm in addition to the sectorial relatedness 

of model 1a, and identifies how innovation capacity can explain the activity of the firm in 

MRET. The model considers participation in national projects (P2020), participation in 

European projects (H2020) and European patents as innovation capacity parameters. The 

expected signal of the coefficients in these models was positive, indicating that the active 

firms in MRET have a higher innovative capacity. But the results show that another inverse 

relation occurs between the active variable and the participation of the firm in national 

projects. This explicative variable is statistically significant in all partial models, and by adding 

more explicative variables, significance increases. 

Model 3 adds firm-specific determinants: size, nationality and profitability, besides sectorial 

relatedness and innovation capacity from model 2. The number of employees indicates size, 

the share of foreign capital indicates firm nationality and return on invested capital (ROIC) is 

the measure for profitability. All these variables were found not significant to explain the 

decision of firms, except for size in the model 4.  

Finally, model "4" encompasses the characteristics of the industry to which the company 

belongs; the firm sector is the parameter to identify the industry. Model 4 shows that the 

technological content of the company whose sector is classified as medium/medium-high 

technology has negative and highly significant coefficient, which indicates that the firms 

whose sectors have a medium-high technological content tend to be not active at MRET. The 

model includes two more features of the industry: if the firm is in a sector classified as 

knowledge-intensive service (KIBS) or not (no-KIBS) and if the firm sector is in one of the 

energy sectors. The expected signal for both variables, "KIBS" and "Energy", were positive, 
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which means that firms in knowledge-intensive services and more related to the energy 

sector tend to be more active at MRET. Model 4 indicates a positive and significant 

relationship between activity in MRET and "KIBS". 

In the full model (4), considering all other variables constant, the firms with lower 

technological content has an odds of deciding to become in the activity of 90% (1-exp(-2.261)) 

in relation to firms with higher technological content. In other words, a firm with higher 

technological content (medium/medium-high sector) have a 90% lower probability of being 

active than firms with lower technological content. In terms of innovation, the national 

project participation decreases the probability of a firm being active in 69%, in relation to 

firms that had not participated in national projects. 

We address outliers by winsorizing independent variables at the 1st and 99th percentiles in 

model "4 without outliers" before estimating coefficients. The results remain roughly the 

same after excluding outliers, except for the variable size. Size has a very small effect in the 

full model and loses significance when the outliers are excluded. The largest firms of the 

sample that are active are excluded as outliers at 99%, which impacts the significance of the 

variable size. The results remain the same if we winsorize at 5th and 95th percentiles (not 

shown). 

As another sensibility test, we have run the same model in a multinomial version (Appendix 

1). In this model, the dependent variable can assume multiple values from 1 to 3, whether 

the company respectively declares to be non-active (defined as default), to have the intention 

to become active (value 2) or to be active in MRET (value 3). In the case of firms declaring the 

intention to enter in the MRET (i.e., when the dependent variable assumes the value 2) there 

is no explanatory variable with statistical significance. The results generally confirm the 

conclusions of the binomial analysis, especially for the coefficients with significant variables: 

complementarity, high/medium high technological content and national projects. Regarding 

the latter, the results confirm an inverse relationship between the national projects and 

activity in MRET. One of the reasons for this result could be the lack of continuity of support 

policies for MRET, namely during the financial crisis of 2009-2010 as discussed by Fontes et 

al. (2019). 
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Table 5. Results of Logit analysis (with ordinary least squares) of the decision to enter into the 

development of MRET by companies in the survey. 
 Dependent Variable: Active 
 1a 1b 2 3 4 4 without outliers 
Sectoral Relatedness        
       

  Complementary (2-digit) -1.099***  -1.130*** -1.321*** .469 .436 
 (.354)  (.358) (.428) (.668) (.718) 
       

  Complementary (3-digit)  .082     
  (.439)     
Innovation Capacity        
       
  National project    -.800* -1.045** -1.179** -1.167** 
   (.413) (.462) (.478) (.486) 
       

  European project   .154 -.272 -.034 -.187 
   (.366) (.427) (.465) (.490) 
       

  Patents   .767 .855 1.620 1.570 
   (.766) (.912) (1.060) (1.073) 
Firm Characteristics       
       

  Size (Nº of employees)    .001 .002* -0.0001 
    (.001) (.001) (.001) 
       

  % Foreign Capital    -.383 -.452 -.418 
    (.337) (.360) (.380) 
       

  Profitability (ROIC)    -.038 -.042 .601 
    (.217) (.224) (.560) 
Industry Characteristics        
       

  Medium-High/High tech     -2.261** -2.814**  
    (1.176) (1.137) 

       

  Non-Knowledge-intensive     1.354** 1.169* 
      (.643) (.674) 
       

  Knowledge-intensive     1.061* .776 
     (.559) (.596) 
       

  Energy     .532 1.128 
     (.615) (.726) 
       

Constant .053 -.169 .114 .376 -.634 * -.436 
 (.146) (.137)  (.169) (.262) (.542) (.594) 
            

Observations 237 237 237 191 191 172 
Pseudo R² .058 .000 .087 .436 .510 .516 
Log pseudo likelihood -158.205 -163.496  -155.544 -121.288  -111.828 -100.056 

"Active" is the dependent variables which equals to 1 if the firm was found or declared in the survey being active in the development of 

MRET, or 0 otherwise. See the list of variables in Table 2 for a detailed explanation of the independent variables and sources. Standard 

errors in parentheses. Pseudo R2 corresponds to the Nagelkerke R2. Notation of the significance levels: *p<0.1; **p<0.05; ***p<0.01. 

 

Appendix 2 shows the results of the main model by type of industry, i.e. in terms of the 

sector’s technology content and knowledge intensity of services. Number of patents have a 

significant and positive effect in the propensity of entry in (but not of interest for) MRET in 

firms from sectors with lower technology content, while national projects have a positive and 

significant effect in entry and, more importantly, in the interest for MRET in firms from sectors 

with higher technological content. On the other hand, service firms from non-KIBS sectors 

show more heterogeneity, with number of patents and national projects also having a 

divergent effect, though experience in European projects increases both interest for and entry 
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in MRET. As for service firms from KIBS sectors, patents have a negative and significant effect 

in interest for MRET and national projects have a negative and significant effect in the 

propensity of entry. However operating in the energy area increases the likelihood of firms to 

declare interest and enter in MRET. These results indicate suggest that KIBS with higher 

science and technology (S&T) knowledge are more specialized and have lower capacity to 

redeploy their competencies into MRET. Finally, when comparing firms from low 

technological content sectors and from non-KIBS sectors, it is interesting to note the same 

pattern of divergent effect in the number of patents, which that can be interpreted as the 

increase in S&T knowledge leading to higher propensity to enter, but also to less interest in 

MRET by those that have not yet entered. 

 

 

5. Discussion 

This investigation aimed at understanding the determinants of firms’ entry into emerging 

technological innovation systems. In particular, by examining both the role of the sector in 

firms’ decisions and the factors that make more likely the involvement of other sectors in the 

technology. This research analyzed the effect of the determinants of firms entry into the 

establishment of inter-sectoral relations—through the association of these determinants with 

technological diversity or technological variety—that are required to build up the 

components of the value chain of new technology innovation, using the development of 

marine renewable energy technologies in Portugal as the empirical setting. 

The results show, against the initial expectations, that technological proximity between 

sectors and high technological capacity are not strictly necessary for entry. This suggests that 

there are opportunities for firms from less proximate and less technology intensive sectors. 

However, the probability of entry increases for larger companies. This results suggests that a 

minimum size is required to identify the opportunity and concretize it. In addition, the high 

likelihood of entry of one specific type of technology intensive firms– knowledge intensive 

business service or KIBS–points to a critical role of this category of companies as a source of 

variety, creating links between different knowledge bases and acting as innovation 

facilitators. Therefore the analyses support only partially the typical drivers of firm 
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diversification in the case of entry in new energy innovations such as MRET (H1 is partially 

confirmed). 

Concerning the relative importance of the determinants associated with different types of 

sectoral interactions, the analysis shows slightly more significant factors associated with 

relatedness-led interactions than with variety-led interactions (H2 is rejected). Even if the 

results show that not every driver linked to relatedness is significant, such as European R&D 

projects and energy sector, several other factors turned out to have a negative effect, such as 

number of national R&D projects and complementarity sectors for the reasons explained 

above (H3 supported but expectation confounded, i.e. opposite result). 

Finally, one important finding from the analysis deals with the effects of the drivers of firms’ 

entry in the construction of the system. The study reveals that these effects are more marked 

when the drivers contribute to develop the TIS dimensions such as actor base and technology 

performance, and less when they relate to the contextual and institutional dimensions. This 

result highlights the role of the technological and political dimensions (Bergek et al., 2015) in 

the development of new technology innovations like marine renewable energy technologies. 

If, on one hand, the technology performance is crucial for advancing towards 

commercialization, on the other hand, the actor base underlines the importance of stable 

prospects and policies to attract supply-side actors (Bakker, 2014).  

 

5.1 Implications for theory 
 
The results from this study give three main contributions to the theory. Firstly, they enlarge 

the knowledge about the role of context in, or the contextualization of, TIS growth. The study 

extends the knowledge about the TIS-context interactions (Bergek et al., 2015) by analyzing 

the behavior of firms from other sectors. It examines the role of different relationships 

between sectors (Markard & Hoffmann, 2016), particularly of two types of features of inter-

sectoral relations—technological variety and technological relatedness—in the construction 

of the value chain that supports emerging TISs. The analysis also extends the conclusions from 

the studies on the effect of inter-sectoral interactions in technological innovation systems 

beyond the mere effect in knowledge creation and dissemination (Stephan et al., 2019; 

Malhotra et al., 2019), to include the access to technical and non-technical resources.  
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Secondly, more specifically, the analysis contribute to a better understanding of the 

mechanisms that attract new actors to engage in the development of the TIS. It shows the 

two types of factors that influence the establishment of inter-sectoral relationships – 

technological variety and technological relatedness – that are associated with diverse drivers 

of firms’ entry decisions, providing insights into the way these factors operate to impact 

system growth. This paper proposes an understanding of the determinants of attraction of 

firms from different sectors to compose the technology’s supply-chain. Influence in the 

direction of search is stronger whenever engages more sectors, more diverse, as well as 

attracts firms from sectors which are less likely to be involved because more distant from the 

sectors dominant in the focal TIS. Therefore the analysis contributes to better operationalize 

the technology’s influence on the direction of search, providing new knowledge towards the 

comprehension of the performance of this function. 

Thirdly, the analysis improves the understanding about the microeconomics foundations of 

the growth of technological innovation systems. It uncovers the heterogeneity of actors and 

their diverse motivations, which permit to better customize the action intended to influence 

the direction of search, highlighting that there is no single strategy that can work to attract 

different firms/industries to compose the value-chain. Finally, this study enables the 

connection of different (though complementary) streams of the literature, e.g. 

management/organization studies and sustainability transitions, that were helpful to advance 

the knowledge about inter-sectoral relations. 

 
5.2 Implications for policy 

 
These results have equally policy implications. The fact that high technological capacity and 

sectoral proximity are not requirements for entry, indicates that there are opportunities for 

the mobilization of a greater variety of existing sectors than usually considered by the 

literature (e.g. Boschma, 2017). Technology development may recombine knowledge existing 

in the context to progress faster, opening opportunities for firms from other sectors to 

diversify (Janssen & Frenken, 2019). This is important news for policy makers willing to 

guarantee that the development of emerging technologies can also have positive impacts 

upon the more established or traditional industries. However, the absence of technological 

capacity and sectoral proximity may make the establishment of inter-sectoral relations more 
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complex, since there is limited scope for overlapping with competencies and resources of 

established sectors (Bergek et al., 2015; Mäkitie et al., 2018). Therefore, policies should 

promote and/or remove the obstacles to interactions, namely by favoring the creation of 

linkages between “distant” sectors, as well to motivate less knowledge intensive companies. 

In this respect, typical policy instruments are targeted R&D funding, demonstration projects, 

mandatory disclosure of results, promotion events (Jacobsson et al., 2017). 

So far, MRET in Portugal has shown limited capacity to attract high technology firms that 

bring-in and recombine specialized competences from other sectors. This can be detrimental 

to the development of technologies that are still far from maturity and may require more than 

incremental technological advances. The presence of KIBS is an indication of the relevance of 

this type of input, but there may also be scope for firms with highly specialized competences 

in specific areas (e.g. electronics). But since these firms tend to be small companies with 

limited spare resources for diversification, policies that also attract them can be critical to 

accelerate the development of the technology. 

 
5.3 Conclusions, limitations and research agenda 

 
We have conducted a survey to companies in sectors relevant to MRET development, 

obtaining information from 237 companies that include the majority of the companies that 

have participated in R&D and demonstration activities in marine renewable energy 

technologies in Portugal, in the past two decades, as well as companies that expressed the 

intention to enter in the future. The analysis focused on the factors that explain firm entry 

into MRET and have produced three main findings. Firstly, typical drivers of firm entry found 

in the literature only partially explain the decisions of companies to enter in MRET. Secondly, 

drivers associated with relatedness-type of sectoral interactions had more weight in the 

decision of firms than those related to variety-type of sectoral interactions. Thirdly, firms from 

a wide spectrum of sectors found opportunities in MRET, motivated by factors that align with 

the needs of the system in terms of the construction of an actor base and improvement of 

the technology performance. 

The analysis represent two significant improvements over the literature about the 

mechanisms of TIS growth. First, this paper contributes to identify the firm’s level factors that 

determine the decision to enter into emerging technological innovation systems. Previous 
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research shows how the process of TIS development is strongly influenced by the extent and 

intensity of the interactions that are established with the context (Bergek et al., 2015; 

Markard et al., 2018). These interactions depend on the new technology’s capacity to attract 

actors from existing sectors that provide resources and competences that will bring about the 

development of the technology’s value chain. Our findings reveal some of the factors that 

participate in the firms’ decision to diversify, such as size, technological content and 

knowledge capacity (these two latter factors with low requirements). Second, by highlighting 

the microfoundations of the sectoral interactions associated with technological variety and 

technological relatedness, this research contributes to clarify and better operationalize the 

innovation process (function) influence in the direction search, which is crucial in the 

emergence and growth of new systems. Our work identifies levers at the level of sectors and 

sectoral relations that can be targeted by policies to stimulate the investment in the system. 

The analysis have some limitations. Generalization of these findings is limited to technologies 

with the characteristics of MRET. In addition, the case study comprises technologies in 

different stages of maturity. For example, wave energy is more in early formation while 

floating offshore wind is approaching more rapidly commercialization. Though, both of them 

have not yet reached the market and actors’ decisions rely more on perceptions of future 

benefits than on actual economic and market incentives. This also raises the question of the 

firms’ survival in the TIS, as well as of the rewards associated with the timing of entry and 

particularly the benefits of early move strategies by pioneers. Future research can compare 

with the results from the analysis of TISs in more advanced stages to understand to which 

extent the conclusions about the mechanisms that influence the direction of search remain 

the same. 

Another limitation relates to the adoption of existing sectorial categories. Despite being well-

accepted in the literature (e.g. Laurens et al., 2018), the use of NACE categories to measure 

technological content and proximity of firms overlooks the possibility of heterogeneity 

between firms in the same sector—even in the NACE codes defined at 3 digits. Firms can also 

be characterized by their main sector while having activities in other sectors, as well. For 

instance, the survey revealed the absence of high tech companies, which typically would have 

greater propensity to enter, among those active in MRET. The absence of active high 

technology firms may limit more consequent technological improvements and in fine the 
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technology trajectory. However, some of the firms surveyed, particularly from the knowledge 

intensive service sectors, provide services with a high technological content (e.g. robotics). 

They also declared that performed innovation of product and services in MRET (Section 4.1).  

In this paper we examined the factors that influence the direction of search at firm level in 

terms of the decision to diversify into a growing TIS. Subsequent research will need to expand 

the knowledge about the determinants of firms’ entry, across different types of technologies. 

This will be namely important for policy design in order to better incentivize companies to 

become more active and relocate resources to promising areas. Next works should also 

deepen the knowledge on the firms’ behavior after entry, namely by examining the strategies 

pursued by different profiles of firms and the transformative impacts on both the technology 

and the context. 
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Appendix 1. Results of multinomial logit analysis (with ordinary least squares) of the decision to enter into the development of MRET 
   Dependent Variable: Active_level   
Model 1a 1b 2 3 4 4 without outliers 

Active level (ref. 1) 2 3 2 3 2 3 2 3 2 3 2 3 

Sectoral Relatedness  
  

      
  

  

  Complementary (2-digit) -.056 -1.129***   -.067 -1.168*** -.013 -1.333*** .051 .499 -.294 .273  
(.390) (.408)   (.394) (.415) (.449) (.483) (.702) (.778) (.768) (.838)    

          

  Complementary (3-digit) 
  

-.475  -.144            

(.614) (.512)              
          

Innovation Capacity  
  

             
          

  National project  
  

  -.643 -1.102** -.603 -1.316*** -.678 -1.487*** -.812 -1.523***    
  (.472) (.459) (.508) (.509) (.521) (.526) (.554) (.537)    
          

  European project 
  

  .518 .453 .503 .006 .563 .286 .767 .258    
  (.517) (.487) (.550) (.534) (.569) (.578) (.602) (.628)    
          

  Patents 
  

  -.883 .379 .468 1.068 .555 1.847 .508 1.804    
  (1.248) (.880) (1.489) (1.189) (1.511) (1.290) (1.511) (1.314) 

Firm Characteristics 
  

      
  

  

             

  Size (Nº of employees       -.002 .001 -.002 .001 -.002 -.001    
    (.002) (.001) (.002) (.001) (.002) (.001) 

             

  % Foreign Capital 
  

    -.288 -.524 -.261 -.588 -.295 -.565   
    (.448) (.407) (.456) (.428) (.486) (.453)    
          

  Profitability (ROIC) 
  

    -.157 -.131 -.127 -.116 -.750 .201   
    (.338) (.312) (.331) (.312) (.672) (.685) 

Industry Characteristics 
  

             
      

  
  

  Medium-High/High tech 
  

      -.683 -2.586*** -.800 -3.180*** 
         (.677) (.948) (.758) (1.192) 
             

  Non - Knowledge-intensive 
        -.710 1.016 -.752 .789 

         (.820) (.759) (.885) (.816) 
             

  Knowledge-intensive 
  

      -.310 .911 -.446 .543    
      (.638) (.661) (.697) (.721) 

             

  Energy 
  

      .080 .550 .883 1.600   
      (.920) (.758) (1.327) (1.123) 

             

Constant  .110 .803*** .138 .596***   .173 .899*** .284 1.209*** .614 .366  .803 .686  
(.210) (.184) (.186) (.169) (.242) (.214) (.375) (.328) (.614) (.641) (.692) (.723) 

Log pseudo likelihood -246.7764 -251.7755 -242.377 -189.316 -179.202 -159.221 
Pseudo R² .050 .003 .089 .519 .575 .595 

"Active" is the dependent variables that can assume multiple values from 1 to 3, whether the company declares to be respectively non-active (1), have the intention to become active 

(2) or to be active (3) in MRET. See the list of variables for a detailed explanation of the independent variables and sources. Standard errors in parentheses. Pseudo R2 corresponds to 

the Nagelkerke R2. Notation of the significance levels: *p<0.1; **p<0.05; ***p<0.01.
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Appendix 2. Results of multinomial logit analysis (with ordinary least squares) of the 

decision to enter into the development of MRET by type of industry 

Sectors LOW TECH HIGH TECH KIB NON-KIB 
Interest (2); Active (3) 1 2 1 2 1 2 1 2 
Sectoral Relatedness          
         

  Complementary -0.404 0.716 10.384 -28.799 0.000 0.000 0.000 0.000 
 (0.994) (1.005) (18.831) (36.728) (0.000) (0.000) (0.000) (0.000) 
         

Innovation Capacity          
         
  National project  -.901 -1.544 20.298*** 1.169*** -0.839 -1.370** -18.423*** -2.255 
 (1.189) (1.379) (0.000) (0.000) (0.753) (0.659) (0.000) (1.617) 
         

  European project -1.757 -0.873 -0.949 -12.836 1.801 1.477 12.119*** 9.423*** 
 (1.571) (1.466) (1.897) (53.396) (1.167) (1.131) (0.821) (0.821) 
         

  Patents -2.193*** 15.045*** 27.244 1.251 -16.647*** 0.575 -5.925*** 9.977*** 
 (0.000) (0.000) (52.050) (52.160) (0.000) (1.405) (0.000) (0.000) 
         
Firm Characteristics         
         

  Size (Nº of employees) -0.002 0.001 -0.027 0.040 0.003 0.004 -0.003 -0.005 
 (0.003) (0.003) (0.024) (0.132) (0.005) (0.005) (0.004) (0.004) 
         

  % Foreign Capital -1.661 -1.811 0.223 -4.778 0.358 -0.413 -0.900 0.235 
 (1.159) (1.207) (1.563) (35.943) (0.728) (0.634) (1.782) (1.335) 
         

  Profitability (ROIC) -1.742 -0.258 4.843 -2.021 -0.661 -0.790 -8.275** -6.497* 
 (1.388) (0.982) (3.226) (48.888) (0.791) (0.773) (3.770) (3.337) 
         
Industry Characteristics          
         

  Energy 0.000 0.000 17.661 -14.601 13.792*** 14.540*** -1.176 -0.472 
 (0.000) (0.000) (22.493) (12.479) (0.650) (0.650) (2.158) (1.197) 
         

Constant 2.054* 1.148 -11.140 7.424 -0.186 1.018** 1.616 3.012** 
 (1.079) (1.122)  (18.800) (51.966) (0.607) (0.500) (1.603) (1.393) 
             

Observations 37 25 94 35 
Akaike Inf. Crit. 99.604 51.212 

94% 
204.158 

45% 

73.812 
86% Pseudo R2 58% 

"Active" is the dependent variables that can assume multiple values from 1 to 3, whether the company declares to be respectively 

non-active (1), have the intention to become active (2) or to be active (3) in MRET. Complementary (2-digit). See the list of 

variables in Table 2 for a detailed explanation of the independent variables and sources. Standard errors in parentheses. Pseudo 

R2 corresponds to the Nagelkerke R2. Notation of the significance levels: *p<0.1; **p<0.05; ***p<0.01. 
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1. Introduction 
 
The energy transition requires development of low-carbon innovations, but also the decline 
of production and burning of fossil fuels. However, due to strong socio-technical lock-ins to 
the use of fossil fuels in world's sectors and economy (Unruh, 2000), such a change is unlikely 
to take place through "free market" forces in the time schedule needed to reach the goals of 
the Paris Agreement. Therefore, to accelerate the necessary energy transition, a policy mix 
(Rogge & Reichardt, 2016) targeting the low-carbon innovation and destabilisation of existing 
regimes is needed (Kivimaa & Kern, 2016). In other words, sustainability transitions are 
unlikely to take place without policies that aim to destabilise and phase out the use and the 
production of fossil fuels. 

Fossil fuel phase-out is particularly problematic in countries whose national economies are 
highly dependent on the extraction of fossil fuels (e.g. Australia, USA, Poland, Norway). While 
innovation policies (e.g. in renewable energy technologies) themselves can be relatively 
uncontroversial in such economies, destabilisation of fossil fuel industries face opposition 
from a wide range of actors: not only from incumbent industries themselves, but also from 
voters and politicians concerned with the negative economic implications of an industry 
phase-out. Such concerns are understandable, as phase-out may lead to a loss of jobs and 
public income, potentially giving room to the growth of populist movements and civil unrest. 
Hence, the introduction of supply-side policies that aim to destabilise fossil fuel industries may 
not be feasible. It is therefore necessary to pay more attention to the feasibility of transition 
governance models (cf. Turnheim & Nykvist, 2019), and to revisit the proposition of 
destabilisation policies to explore factors that may improve the short-term realism of such 
policy suggestions in contexts such as fossil fuel economies. 

We seek to contribute to this topic by discussing the policy strategies around reorientation of 
fossil fuel industries, e.g. addressing the issues of diversification to new product-markets, 
reuse of competences and skills of the workforce in other industries, and innovation in related 
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industries. We argue that such a third set of policies may be necessary in fossil fuel economies 
to complement the creation and destruction policies suggested by Kivimaa and Kern (2016). 

We draw inspiration for this argument from the concept of a just transition, seeking to bridge 
the above-discussed conflict between climate policy and economic activities (especially 
employment). Just transition has been invoked by researchers, trade unions and political 
parties in particular on the left. The general idea of a just transition is that a transition should 
be pursued, but it should be one where those working in affected sectors are protected from 
negative consequences (Healy & Barry, 2017). However, the idea is understood differently by 
different stakeholders and groups, and thus also framed differently in the public debate 
(Stevis & Felli, 2015; Weller, 2019). One interpretation is that a just transition should protect 
jobs by stimulating firms to reduce the carbon footprint from their activities, and thus become 
more compatible with a sustainability transition. Another interpretation is that a just 
transition should protect workers rather than jobs, directing more attention to the creation 
of new jobs and industries as fossil fuel jobs are phased out (Healy & Barry, 2017). 

Hence, we explore the topics of just transitions and political feasibility by studying political 
preferences and proposals aiming to achieve a continuity of economic opportunities and 
industrial capabilities for the firms and the workforce of fossil fuel industries, rather than their 
mere decline and disjointed new industry creation. For instance Johnstone and Kivimaa (2018) 
recognize that "a sustainable energy transition should consider a sustainable redirection of 
jobs" e.g. through means of green industrial policy. However, it has been little discussed how 
such a "redirection" can be linked to the workforce and firms in the (declining) fossil fuel 
industries, thus directly addressing the "losers" of energy transitions and the issue of just 
transitions. To explore this topic, we use the case study of the policy debate around the 
Norwegian upstream petroleum industry – by far the most economically important industry 
and employer in the country, and also perhaps the most controversial one from the domestic 
climate policy point of view. We therefore use this case study to learn about the sustainability 
transition policies in a fossil fuel economy. We ask: what kind of (mix of) policies are proposed 
targeting a sustainability transition in the Norwegian oil and gas industry?  

To answer this question, we study the various policy proposals discussing a sustainability 
transition in the oil and gas (O&G) industry. In this early version of the paper, we use the party 
programs of Norwegian parliamentary parties in 2005-2017 as data material. We thus identify 
the multitude of political preferences and proposals targeting this transition by differentiating 
between green industrial policy (e.g. around renewable energy technologies) and decline of 
the O&G industry (e.g. by phasing out supportive policies and discontinuing exploration 
permitting). Moreover, we identify proposals that could be classified as reorientation or just 
transition policies (e.g. diversification and redeployment of workforce and competences), and 
take note of other possible approaches to a sustainability transition in the Norwegian 
petroleum industry, including regime maintenance (e.g. continued support for O&G 
exploration). Our empirical results thus enrich the discussion around the sustainability 
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transition policy (mixes) in fossil fuel economies by presenting the broad variety of proposals, 
and discuss them from the point of view of political feasibility in Norway. 

Our paper proceeds in section 2 by presenting insights from literature on policy mixes for 
sustainability transitions, differentiating between green industrial policy, decline policy and 
reorientation policy, and finish with our analytical framework. Section 3 presents the 
methodology of our paper, while section 4 presents the empirical results. Section 5 discusses 
the results and concludes. 

2. Green industry creation, decline, and reorientation 
 
Paula Kivimaa and Florian Kern (2016) have proposed that policy mixes for sustainability 
transitions may consist of two essential policy dimensions: creation (i.e. formation of niche 
innovations) and destabilisation (i.e. decline and destruction of unsustainable sectoral 
regimes). Kivimaa and Kern therefore build on the classic duality in innovation studies by 
understanding societal and economic transformation as the creation of new and the 
destruction of old, coined by e.g. Schumpeter (1943) as "creative destruction", and discussed 
also by e.g. Christensen (2003) as "disruptive innovation". Translating this idea to the 
sustainability transition policy context, Kivimaa and Kern (2016) propose that combining these 
two dimensions of creation and destruction into "motors of creative destruction" would then 
potentially form a suitable basis of necessary policy mixes. Moreover they note that no 
sustainability transition policy mix begins with "a clean slate", and it is therefore important to 
recognize the already existing policies that may affect transitions (Rogge, Kern, & Howlett, 
2017). We adapt these ideas into the context of sustainable industrial transformations in fossil 
fuel economies, and additionally draw on the topics of just transitions and political feasibility 
to propose a third policy dimension potentially important for such contexts: reorientation. In 
the following we present these three policy dimensions of green industrial policy, decline of 
fossil fuel industries, and reorientation. 

2.1. Green industrial policy 

Innovation can be understood as a driver of long-term economic growth (Schumpeter, 1943), 
creating new economic activities e.g. through the emergence of new technologies. It is also 
expected to lead to development of new industries, jobs and economic growth. 

In the context of sustainability transitions, analytical focus is often on the emergence and 
development of green technologies which may radically transform sectors towards more 
sustainable patterns of production and consumption (e.g. in the energy sector: renewable 
energy technologies and storage, smart grids, electric vehicles). Meanwhile, the development 
and diffusion of green technologies may create economic activities and jobs in the industries 
growing around such technologies (Busch, Foxon, & Taylor, 2018). Hence, due to these 
opportunities of combining climate change mitigation with the creation of new economic 



4 
 

opportunities, several countries have adopted green industrial policy (Johnstone & Kivimaa, 
2018; Rodrik, 2014). Such policies are closely linked to the ambition of "green growth" 
(Capasso, Hansen, Heiberg, Klitkou, & Steen, 2019). In comparison to neo-liberal "market 
failures" approach to innovation policy (e.g. through technology-neutral R&D support), green 
industrial policy implies more active involvement of public and state actors for instance 
through more technology-specific policy support (Busch et al., 2018; Mazzucato, 2016). 

New industry creation in sustainability transitions context is rooted in innovation systems 
thinking. The development and fostering of sustainable niche innovations have been central 
topics in sustainability transition studies, discussed especially in the technological innovation 
systems (Bergek, Jacobsson, Carlsson, Lindmark, & Rickne, 2008) and strategic niche 
management (Kemp, Schot, & Hoogma, 1998) literatures. These frameworks can thus be used 
to analyse innovations and niches supporting desirable and sustainable change in the society, 
opening perspectives for policies seeking to foster sustainability transitions (Alkemade, 
Hekkert, & Negro, 2011). Indeed, Kivimaa and Kern (2016) utilize technological innovation 
systems and strategic niche management frameworks in outlining policy instruments to 
promote the creation of innovations. These include both technology-push instruments such 
as supporting knowledge development, experimentation and infrastructure development, 
and demand-pull mechanisms such as market formation. Green industrial policy should 
therefore support both the development and the deployment of green technologies (Busch 
et al., 2018; Normann & Hanson, 2018). 

A sustainability transition involves substituting certain technologies with new technologies, 
infrastructure, actors, and user patterns. A rationale for green industry development is that 
through technology improvements and scale-up of new solutions, this substitution can take 
place. Whilst this remains important, it is also necessary to deliberately phase out industries 
such as fossil fuel industries. 

2.2. Decline of unsustainable industries 
 
Previous studies of industry decline have highlighted the importance of co-evolution and 
interaction between different factors, including exogenous shocks (Grossman, 2015; Kungl & 
Geels, 2018), major changes in demand (Normann, 2019; Turnheim & Geels, 2012), and slow-
building pressure from the general public as in the case nuclear phase-out in Germany 
(Johnstone & Stirling, 2015). These studies show that opportunities for decline can open up at 
certain points in time and in certain geographical contexts. However, deliberate action 
through policy intervention is important for the exploitation of such opportunities. We are in 
this paper therefore interested in deliberate decline, and more specifically policy-driven 
decline.  

Following Kivimaa and Kern, a policy mix for a transition should include policies that contribute 
to the decline of industries incompatible with a low-emission society. Decline of fossil fuel 
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production may be stimulated by both supply and demand side policies (e.g. road taxes as well 
as production taxes). However, our analysis is focused on the supply side, which is considered 
vital for the decline of fossil fuel industries (Fæhn, Hagem, Lindholt, Mæland, & Rosendahl, 
2017; Green & Denniss, 2018). Decline policies can include various forms of regulations and 
taxes. Regulations may include quotas on the extraction of certain fossil fuel resources or 
limits to new extraction permits (Erickson, Lazarus, & Piggot, 2018), or halting fossil fuel 
exploration permits (Healy & Barry, 2017). A transformative policy mix may also include 
withdrawal of existing support for fossil fuel industries by removing subsidies or cutting R&D 
funding (Erickson et al., 2018; Kivimaa & Kern, 2016). However, whereas stimulating new 
industry formation is often supported by a broad set of actors, proposing policies that could 
put pressure on a large, established industry is rarer and done with much greater timidity 
(Smith, Voß, & Grin, 2010, pp. 445-446). This is not surprising since expansion of green 
industries will create jobs and economic opportunities, whereas phase-out of carbon-
intensive industries can hurt employment (Jewell & Cherp, 2020). A barrier to the introduction 
of decline policies is that such policies challenge industries that enjoy major political support. 
Thus, deliberate decline can not only be assessed by looking at proposed decline policies, but 
also by mapping political support, which we refer to as regime maintenance, over time.  

2.3. Reorientation of established industries 

To ensure just transitions and to increase their political feasibility, we argue it to be necessary 
to explore a third complementary dimension to sustainability transition policies in fossil fuel 
economies. We call thesereorientation policies. The reorientation dimension points to the 
notion that the workforce and firms in fossil fuel industries may have characteristics that allow 
them to enter and prosper in industries outside their petroleum production (Mäkitie, 2019). 
Such characteristics can include e.g. natural resources, skills and knowledge applicable in new 
industries (Mäkitie, 2020), repurposed physical facilities and infrastructure (Steen & Karlsen, 
2014), or institutional factors (e.g. regulations, norms or culture) supporting radical innovation 
(Trippl, Baumgartinger-Seiringer, Frangenheim, Isaksen, & Rypestøl, 2020).  

We base this notion of reorientation in the well-known phenomenon in e.g. innovation 
studies, management studies and evolutionary economic geography that knowledge has an 
accumulative nature. In other words, new industries and technologies are often based on the 
existing available knowledge in their respective organizations or regions which is an important 
defining and conditioning factor for innovation (Bergek, Berggren, Magnusson, & Hobday, 
2013; Boschma, 2005; Helfat & Lieberman, 2002). In the context of sustainability transitions 
in fossil fuel economies, the existing knowledge and other resources in established industries 
may lead to resistance to change because of vested interests, but also to opportunities to 
utilize them in new (green) industries (Trippl et al., 2020). Indeed, knowledge relatedness has 
been found as the key factor conditioning the development of green technologies in new areas 
based on existing knowledge in "dirty" technologies (Santoalha & Boschma, 2020). In other 
words, fossil fuel industries may both block and facilitate the emergence of new green 



6 
 

industries. For sustainability transitions to take place, it may therefore be necessary to employ 
reorientation policy measures to mitigate resistance and to enable a reorientation to new 
industries (Grillitsch & Hansen, 2019). 

Therefore, we argue that it is necessary to explore reorientation policies falling in between 
decline and green industrial policies, which may be more politically feasible than decline 
policies whilst at the same time have a greater potential to contribute to a real transition than 
through only green industrial policies. Reorientation refer to policies with an aim to reduce an 
economy’s dependence on fossil fuel industries whilst at the same time increase activities and 
investments in alternative industries or technologies. Thus we see it as a policy approach 
explicitly combining the above discussed (green) industry creation and decline perspectives 
by supporting the redeployment of the knowledge, capabilities, organizations and other 
resources away from the established industry into new industries. Reorientation policies 
therefore seek continuations for established industry's workforce and firms in new industries 
as their activities in fossil fuels decline. 

Policies may include R&D support for technology transfer and establishment of technology 
transfer platforms, access to capital necessary for diversification within SMEs, support of 
intrapreneurship in incumbent firms, using state-ownership in influencing strategic decision-
making of incumbent firms, and support programs for financing of exports as a result of 
diversification activities. Compensation is also an important element, in order to secure 
sufficient legitimacy from key stakeholders (Heyen, 2017). This may include development of 
business and industry in affected areas, investments in infrastructure and tourism, or through 
direct compensation and re-training (Campbell & Coenen, 2017; Leipprand & Flachsland, 
2018). 

Finally, we recognize that there is a mutual relationship between green industrial, decline, and 
reorientation policies. Supply-side policies that generate revenue (for instance carbon pricing 
at the point of extraction) could provide funds to support workers and communities 
transitioning away from fossil fuels (Erickson et al 2018). Moreover, reduced activity levels in 
fossil fuel industries, either stimulated by market changes (Mäkitie, Normann, Thune, & Sraml 
Gonzalez, 2019) or public policies (Rogge & Johnstone, 2017), can act as an important motor 
for the diffusion of renewables. 

2.4. Analytical framework 

Figure 1 outlines the analytical framework of our paper, drawing on Kivimaa and Kern (2016). 
It presents the three policy dimensions discussed above: green industrial policy, decline policy 
and reorientation policy. Green industrial policy consist of support for key innovation 
processes around green technologies, including knowledge development, market formation, 
legitimation, and resource mobilization (Bergek et al., 2008). Policies supporting such 
innovation processes around green technologies also support new industry development, and 
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as their development does not directly challenge the status of established industries, they can 
be considered as relatively feasible policy instruments in many countries. Decline measures 
aim to unsettle established industries (e.g. fossil fuels), and include categories such as control 
policies, roll-back of support for old technologies, and changes in regime rules (Kivimaa & 
Kern, 2016). These are meant to aggravate conditions for further activities in such industries, 
which may also consist of removing special support policies (e.g. tax incentives, subsidies) that 
such established industries have gained in the past. However, such policies may have rather 
low political feasibility particularly in early phases of sustainability transitions, as established 
industries have gained a strong political and economic importance, hindering the political 
willingness to propose and enact such policies. Decline may therefore be difficult if not 
impossible to carry out before viable alternatives for job creation and new industries are 
available, thus potentially stalling sustainability transition policies. 

 
Fig. 1 Analytical framework. Modified and extended from Kivimaa and Kern (2016). 

We therefore propose the third dimension of reorientation policies, which is seen as an 
intermediary step to increase the political feasibility of sustainability transition policies by 
seeking to create such alternatives. Such policies may include support for resource 
redeployment and diversification to (related) industries, different compensation policies to 
e.g. negatively affected regions, etc. Such policies are expected to over time reduce the 
dependence of the region or the country on fossil fuel activities, as the economy becomes 
more diversified. This may also lead to a higher political feasibility of implementing decline 
policies in a later phase of transitions, as the economic and political dominance of the 
unsustainable established industry diminishes. Thus, we argue, reorientation policies can be 
seen as a bridging approach between green industrial policy and decline policies, addressing 
the issues of just transitions and political feasibility in sustainability transition policies. 
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3. Methods and data 

The ambition with this paper is to get a better understanding of the feasibility of a policy-
driven reorientation, and ultimately decline, of fossil fuel industries. To this end, we have 
studied policy ideas targeting a sustainability transition in the Norwegian O&G industry. Based 
on the analytical framework presented in Fig. 1, we identify policy ideas during the period 
from 2005 to 2017 that can be categorized as either green industrial policy, decline, or 
reorientation policies.1 We also included ideas to extend or strengthen existing policies 
supporting the petroleum industry in Norway. We used the official party programs of 
Norwegian parliamentary parties, presented to the public in the election years of 2005, 2009, 
2013 and 2017. The parties are, roughly ordered here according to their political position on 
the left- and right-wing axis (beginning from far-left): Socialist Left (Sv), Labour (Ap), Green 
(MDG), Center (Sp), Christian Democrat (KrF), Liberal (V), Conservative (H) and Progress (FrP) 
Party. In parliamentary elections between 2005-2017, the largest parties in the 169-seat 
parliament have been Labour (between 49-64 seats depending on the year), Conservatives 
(23-48 seats) and the Progress Party (27-41 seats). These parties have also been considered 
the most O&G friendly parties in Norway (Lahn, 2019). Socialist Left, Liberal, Center and 
Christian Democrat parties have been consistently smaller, each with 2-19 seats during the 
same period. The Green party has only gained one seat in 2013 and 2017 elections. These 
smaller parties have overall been more critical towards an expansion of Norwegian O&G. 

Leading up to the election in 2005, Norway had a minority government made up by the 
Christian Democrats, Conservatives, and the Liberal Party. After the election in 2005, a red-
green majority coalition between Labour, Socialist Left, and the Centre Party took over. This 
Labour-led government was re-elected in 2009 before a Conservative-led minority 
government took over in 2013, together with the Progress Party. This coalition was supported 
in Parliament by the Liberals and the Christian Democrats, who also joined the government 
coalition in 2018 and 2019 respectively. The Progress party then left the coalition in 2020.  

We read through the political programs of the parties drafted in 2005, 2009, 2013, and 2017.2 
We took note of all policy ideas in these programs falling under green industrial policy 
(presented in the context of sustainability transitions in the O&G industry), decline policy of 
the petroleum industry, and reorientation away from the petroleum industry, and coded them 
under these categories in an Excel-sheet. Moreover, we included additional coding categories 
"greening the oil and gas industry" (i.e. reducing emissions in the production phase of O&G) 
and "regime maintenance" (i.e. defending or improving the conditions for the O&G industry), 
falling outside our three main codes. We also took note of the context in which each idea was 

 
1 We are still performing data collection, and the policy ideas only represent the first step in our empirical 
analysis. We also plan to gather and analyse formal policy proposals (in Parliament) and implemented policies 
to gain better insight on the political feasibility of policies. 
2 We excluded the Red Party which during the study period only had gained one seat in 2017. We also did not 
have access to the program of the Green party from 2005. 
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presented. After initial individual coding, we discussed the coding process and the categories, 
and compared our coding results. Differences were negligible, pointing to a unified 
interpretation of the data and the analytical framework. After coding work was completed, 
we drafted an initial timeline of the development of policy ideas during our study period. 
These results are presented in the next section of this paper. 

 

4. Summary of empirical material 

4.1. Period one: 2005-2009 

Until the election in 2005, Norway had a centre-right led government, led by the Christian 
Democrats together with the Conservatives and the Liberal Party. Norwegian oil production 
had peaked in 2001 (total O&G production peaked in 2004), which required a strategy to 
improve the recovery factor from Norwegian oil fields (Ryggvik, 2010). Public concerns for 
climate change, though considerable, were not yet as vocal as they would become in later 
periods. 

4.1.1. Decline 

As could be expected, we only found decline proposals amongst the smaller political parties. 
The largest parties, who have traditionally also been the most supportive of O&G (Ap, FrP, H), 
did not include any proposals that could be categorized as destabilisation policies. 

The Christian Democrats, the Liberal Party, the Socialist Left and the Centre Party all wanted 
to protect the vulnerable areas outside Lofoten, Vesterålen and Senja (LoVeSe). In addition, 
the Liberal Party were against increased petroleum activity beyond current levels, and the 
Socialist Left stated that Norway needed to become less reliant on O&G. 

The types of policy change suggested involved only control policies, and we could not identify 
other types of destabilisation policies in this period. 

4.1.2. Regime maintenance 

Whereas there were not a great deal of decline proposals in this period, there were a number 
of proposals aimed at sustaining O&G activity. Both the Progress Party and the Conservatives 
proposed a number of initiatives that could increase O&G activity, such as opening up new 
areas for exploration (including LoVeSe), adjusting the tax system to stimulate exploitation of 
marginal fields, and increase O&G related R&D. The Labour party also suggested to explore 
the possibilities to open up new areas for exploration, though their formulation was more 
vague than that of the Conservatives and the Progress Party. 

We also observe a number of proposals to make O&G “greener”. CCS was widely supported 
across the political spectrum (H, V, KrF, Sp, Ap, SV). There were two main rationales for 
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supporting CCS development: Increased domestic use of natural gas (with CCS) and enhanced 
oil recovery. In addition to CCS, attention to climate change was visible in the political parties’ 
O&G policies through different proposals to increase efficiency and reduce emissions from 
existing production. The Conservatives, Christian Democrats, and the Centre Party proposed 
public R&D support that could lead to increased recovery rates, and measures that could 
stimulate production from small and marginal fields. The Christian Democrats wanted to 
ensure that the O&G industry developed technology that could meet higher demands for 
environmental standards, and the Centre Party suggested to draw up plans to reduce 
emissions from production. 

4.1.3. Reorientation 

We find very few examples of proposals that sort under reorientation in the 2005-2009 
programmes. The Liberals wanted to “facilitate that the expertise in the petroleum industry 
and large firms to a greater extent is converted into new and future-oriented businesses”. The 
Labour party stated that they wanted to “use cutting-edge expertise in the marine sector, the 
maritime sector and the petroleum sector for new industrial business” and the Socialist Left 
wanted to “use the competences in the energy sector to develop climate friendly 
technologies”. However, these ambitions were not followed up by concrete proposals beyond 
some suggestions to promote R&D in renewable energy. 

4.1.4. Green industries 

The bulk of the proposals aimed at stimulating a transition thus focused on the creation of 
new industries, with little or no connection to phase-out or reorientation of resources from 
O&G. 

All party programmes included proposals for increased renewable energy R&D, and described 
various ways in which new, non-petroleum related industry could and should be stimulated. 
Many of the parties also emphasized the importance of market creation policies such as a 
certificate scheme for renewable energy. However, all parties suggested a technology neutral 
scheme, indicating a greater emphasis on energy production than on industry creation. 

4.2. Period two: 2009-2013 

Following the election in 2005, a majority ‘red-green’ government comprising the Labour 
Party, the Socialist Left and the Centre Party took over. In the election year of 2009, climate 
change had risen towards the top of the political agenda. However, the election was also 
marked by low investment levels in the O&G industry following reduced demand and a lack of 
discoveries on the NCS, which put pressure on politicians to ease the pressure on the industry.  
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4.2.1. Decline 

The Liberal Party maintained its position to restrict further expansion of O&G. It also proposed 
to replace the Ministry of Petroleum and Energy with an Energy and Climate Ministry that 
would be responsible for permits and instruments for energy production and greenhouse gas 
reductions, which we interpret as an initiative to ‘change networks’. The Christian Democrats 
continued to be against oil exploration outside LoVeSe, but also wanted to remove so-called 
the Awards in Predefined Areas procedure, which was a scheme introduced in 2003 to 
facilitate exploration in geologically mature parts of the Norwegian Continental Shelf (NCS). 
When compared to the previous period, it is also noteworthy that the Centre Party 
programme stated that O&G production should not increase beyond current levels. The 
Socialist Left Party’s programme also featured a more prominent decline profile, including an 
aim to reduce the O&G extraction tempo and investments and a governed transition. It also 
wanted to postpone new exploration concessions.  

The Green Party went further than all other parties with more explicit attention to decline 
policies. In addition to protection of LoVeSe (which the other greener parties also supported), 
the party wanted to phase out O&G within 20 years. 

We see that this period includes the same control policy ideas as in the previous period, but 
also new decline proposals from several of the greener parties that included changes in rules, 
changes in networks, and removal of certain advantages. At the same time, we see that 
decline proposals still only featured amongst the smaller and, at the time, greener parties. 

4.2.2. Regime maintenance 

The Conservatives, the Labour Party and the Progress party, and the Centre Party all stated 
that it was important to maintain a high activity level in O&G. Again, the Progress Party had 
the most explicit focus on increasing value creation and activity in O&G. All four parties 
suggested to open new areas. The Conservatives and Progress party went further, explicitly 
arguing for opening LoVeSe, but the Labour Party also included a formulation that was open 
for investigating opportunities in this area. The Conservatives and Progress party also 
suggested increased O&G R&D. 

In addition to proposals for increased O&G activity, many of the parties included proposals 
aimed at greening O&G activity: continued attention to CCS was explicitly supported by all 
parties except for the Progress Party and the Green Party. The Conservatives, Liberals, Centre 
Party and Labour also suggested measures to increase efficiency and recovery rates, and 
reduce emissions from production. Finally, the 2009-2013 period showed a more specific 
attention to electrification of O&G production, supported by the Liberals, Christian 
Democrats, Centre Party and Socialist Left. These suggestions now included more concrete 
proposals linked to offshore wind. 
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4.2.3. Reorientation 

We can identify some more concrete proposals for reorientation in this period. The Liberals, 
whom had included an ambition for reorientation in the previous period, now suggested that 
the new licenses on the NCS should require that at least 10 per cent of the investments in new 
O&G fields should be invested in renewable energy. 

The Christian Democrats, whose programme had not included reorientation policies in the 
previous period, now argued that jobs and research should be shifted from petroleum to 
renewable energy. This suggests a reorientation goal. However, this goal was followed up by 
green industrial policy, rather than reorientation policy proposals. However, the Christian 
Democrats did suggest that R&D should be prioritized towards clean technologies and 
renewable energy. 

The Centre Party, as well as the Socialist Left Party and the Green Party, proposed that state 
ownership should be actively used to shift efforts from petroleum activity to renewable 
energy. 

The Socialist Left Party linked their formulations about the need to reduce O&G activity with 
the opportunity to create new industries. The programme stated that reduced investment in 
petroleum would contribute to moving competences and investments to industries based on 
renewable energy. For instance, the party argued that yard and supplier companies that were 
dependent on O&G had an important role to play in a transition, that they should contribute 
to reduced GHG emissions and in development of ‘clean technologies’, and also in the 
development of more environmentally friendly industry around renewable energy sources. 

In summary, we observe more political attention to reorientation policies in this period, with 
noteworthy changes in the Socialist Left and the Centre Party. The latter party was more 
focused on reorientation and building up new green industries, in particular offshore wind, 
than in previous and subsequent periods. 

4.2.4. Green industries 

As in the previous period, all parties supported a number of proposals that could stimulate a 
transition through green industry creation. As mentioned above, in this period this included a 
more explicit focus on electrification of O&G production and the development of offshore 
wind. 

Moreover, focus on R&D towards renewables (and CCS) as well as technology neutral 
certificates remained prominent in most party programmes. 
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4.3. Period three: 2013-2017 

The ‘red-green’ Labour-led government had been re-elected in 2009. Labour, the 
Conservatives, and the Progress Party all increased their seats in Parliament, at the expense 
of the smaller, greener parties. In the subsequent years leading up to the next election, the 
O&G industry enjoyed a period of high investment levels, a high oil price and optimistic 
prospects following major discoveries on the NCS in 2010 and 2011 (Mäkitie et al., 2019). 

4.3.1. Decline 

Decline policies were in this period, once more, only proposed by the greener (and smaller) 
political parties. Three parties (Socialist Left, Christian Democrats, and the Green Party) stated 
explicitly that the pace of O&G production had to be reduced, with the Green Party going the 
furthest proposing a reduction of 50% by 2020 and a complete phase-out within 20 years. 
Three particular types of proposals were suggested to achieve these goals. First, the special 
tax regime, which by some was considered a subsidy, should be reviewed (proposed by the 
Liberals), changed (proposed by the Socialist Left) or completely removed (proposed by the 
Green party). Second, both the Christian Democrats and the Liberals proposed to remove or 
review the Awards in Predefined Areas procedure, which would reduce the total number of 
licenses awarded to the O&G industry. Third, five parties (KrF, Sp, SV, MDG, V) wanted to 
create permanent protected areas outside Lofoten (LoVeSe).  

In sum, the programmes for this period included a longer list of decline policies. However, 
there is still no evidence of decline policy proposals from the most petroleum friendly parties 
(Ap, FrP, H). 

4.3.2. Regime maintenance 

The programmes for this period reveal a continued strong support for policies aimed at 
sustaining the Norwegian O&G industry, in particular from the petroleum friendly parties. We 
identify two rationales for maintaining or expanding the investment levels in O&G. First, 
continued investments in the O&G supply industry were considered necessary for the 
capability for a future transition. The programs from the two largest parties illustrate this with 
the statements that “a continued high level of activity in the petroleum sector is necessary for 
the Norwegian supply industry to be developed further, in new directions and to new markets” 
(Conservative Party) and “by investing where we are good, we at the same time lay the 
foundation for new industries and innovation in adjacent industries” (Labour Party). Second, 
both the Progress party and Labour emphasised how policy had to stimulate further value 
creation in O&G to counter a downward trend in Norwegian O&G production. 

The main proposal to achieve the goal of maintaining O&G activity was to open up new areas 
for oil exploration, including the contested areas outside Lofoten, Vesterålen and Senja where 
both the Conservatives, the Progress party and Labour wanted to investigate possibilities. 
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Moreover, these parties also suggested various R&D schemes that could further improve 
competitiveness of the entire Norwegian O&G industry. 

Even some of the parties with a greener profile, such as the Christian Democrats, argued for 
continued investments in the extraction of O&G from existing fields on the NCS.  

The programmes also included a number of proposals that aimed to reduce emissions from 
O&G gas production and to improve competitiveness in a world with stronger climate policies. 
The Liberals, Christian Democrats, Conservatives and Socialist Left all supported electrification 
of some or most new petroleum fields. It is, however, noteworthy that the parties varied in 
how far they wanted to go in terms of electrification. Moreover, the Liberals, Christian 
Democrats and Labour party wanted to increase funding towards CCS, and Labour also wanted 
to extend licenses for gas power with CCS. Finally, most parties proposed various measures to 
improve efficiency, competitiveness, and reduce emissions from production. Measures 
included changes in regulations and technology support that could enable more extraction 
from existing reservoirs (Ap, Sp, V, H, FrP), but also an increased CO2 tax on O&G production 
with the goal to stimulate cleaner production technologies (Socialist Left). 

4.3.3. Reorientation 

As in the previous period, several of the political parties had a stated ambition to use policy 
to shift the Norwegian economy from O&G to renewable energy and other clean technologies. 
Thus, we can trace an ambition to implement reorientation policies. For instance, the Christian 
Democrats stated that “the technology that exist in the petroleum industry will be important 
in the efforts to develop new renewable energy in the years to come”. However, this goal was 
to a limited extent followed up by proposals that we can define as reorientation policies.  

Several parties recognised that a transition away from O&G requires new green jobs. Thus, 
the programs contain a number of measures to stimulate job creation and industry formation 
within the context of a transition. For instance, the green party stated that they wanted to 
create new jobs in the same pace as phasing out jobs in O&G. However, most of these 
proposals did not explicitly target redeployment of resources from O&G. Consequently, we do 
not categorise these as reorientation policies. 

However, we do observe some suggestions to redeploy public investments from O&G to 
renewables, which we recognise as reorientation. The Socialist Left party proposed that “the 
Pension Fund’s investments in Norwegian O&G should be reduced and instead directed 
towards other industries, renewable energy, various clean technologies, and infrastructure”. 
A different type of proposal came from the Green Party, who suggested to shut down the 
Norwegian CCS projects and transfer the investments to geothermal energy, offshore wind 
and other renewable energy sources. Finally, the Green Party also suggested to use the public 
ownership in Statoil to steer investments towards renewable energy. 
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4.3.4. Green industries 

All parties pointed to the need to support green industry and expand Norwegian renewable 
energy production. Most parties included concrete measures to achieve this through e.g. the 
introduction of pilot programmes, increased public investment capacity in climate technology, 
increased focus on climate technology in public R&D schemes, and a strengthening of the 
overall research on climate related technologies. Several of the greener parties wanted 
dedicated plans for offshore wind, and the Green Party wanted to prioritize offshore areas for 
offshore wind over petroleum extraction. However, the Progress Party argued that even 
though policy should support the development of alternative energy sources, “large-scale 
implementation should be avoided until they are robust and profitable”.  

With the exception of the Socialist Left and the Green Party (and to some extent the Christian 
Democrats), who linked these proposals to the phase-out of O&G, these proposals were rarely 
directly linked to O&G policy or the goal of directing resources away from O&G.  

4.4. Period four: 2017-2021 

The election in 2013 had provided a new minority government, which consisted of the 
Conservatives and the Progress Party, supported by the Liberal Party and the Christian 
Democrats. Leading up to the elections in 2017, the circumstances in the O&G industry had 
changed once again, following a major decline in the oil price in 2014. Climate change and the 
future of the Norwegian O&G industry was once more an important topic in the public and 
political debate. 

4.4.1. Decline 

In 2017, all greener parties proposed numerous decline policies. Once more, the Green Party 
went the furthest proposing a gradual and planned phase-out over a 15-year period. The 
contested area outside Lofoten was again proposed protected by the Liberals, Centre Party, 
Socialist Left, Christian Democrats and the Green Party. In the Labour Party, a compromise 
was made in 2017 between the industry friendly and the green fraction, which resulted in a 
formulation that “the Labour Party are open to introduce petroleum-free zones that safeguard 
specific areas in Lofoten, Vesterålen and Senja”. The Socialist Left and the Green Party wanted 
to protect a larger area than the other parties. In addition, the Liberals wanted to limit 
allocation of new areas to the O&G industry. The Socialist Left went a bit further, stating that 
they were against the building of new fields, concession rounds and exploration areas, 
whereas the Green Party wanted to stop the opening up of any new O&G fields. The 
abolishment of the Awards in Predefined Areas procedure, which had been suggested by the 
Liberals and Christian Democrats in the previous period, was in this period only proposed by 
the Green Party. 
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There were also several elements of reduced support for the dominant regime technologies. 
The Liberals and the Green Party wanted to remove the exploration reimbursement scheme, 
whereas the Christian Democrats proposed to review the same scheme. In fact, the Green 
Party wanted to remove all tax benefit and subsidies for petroleum industry. These proposals 
represented increased decline when compared with previous period. 

Finally, we also note that the Liberals and Green Party proposed to shift fossil fuel research 
towards renewable energy research, which represent both decline and reorientation policies. 

4.4.2. Regime maintenance 

The picture for the period 2017-2021 is similar to the previous period. The petroleum friendly 
parties (Labour, Conservatives, and the Progress Party) proposed various measures to 
maintain a high activity level in O&G. Most importantly, these parties wanted to open up new 
areas for exploration, explore measures that could lead to higher utilisation of existing fields 
and make marginal fields profitable, and increase R&D funding towards O&G.  

In addition, we find a long list of measures proposed by all political parties that targeted the 
greening of O&G production in Norway. All of the greener parties, as well as the Conservative 
party, included different formulations in support for electrification of O&G production. The 
Christian Democrats and the Centre Party wanted to increase recovery rates from existing 
fields, and framed this mostly as a measure to reduce emissions rather than to maintain 
profitability in O&G. Similarly, the Conservatives and the Labour Party both proposed various 
measures to stimulate technology development that could lead to reduced emissions from 
petroleum production. As in the previous periods, all parties except the Progress Party 
proposed various measures to ramp up or maintain investments in CCS. 

4.4.3. Reorientation 

Both the Christian Democrats and the Labour party acknowledged that reduced demand for 
O&G should be met with measures that could create new business in new industries. Both 
pointed to the expertise and technology from O&G that could become relevant for such 
industries, and that policy should stimulate green industry development. However, the 
proposals that were suggested included mostly measures to improve entrepreneurship, 
innovation, industry formation and scale-up, but with few references to direct transfer of 
resources or reorientation from O&G. Thus, in the Labour Party and Christian Democrats 
programmes, we can identify an overall intention that reflects reorientation, but many of the 
proposals fit more with the creation of new industries, or what we may refer to as passive 
reorientation. 

However, the Labour Party did propose some measures that we can categorise as 
reorientation policies. For instance, Labour’s programme included an ambition to contribute 
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to technology transfer from the offshore sector, so that Norway could take major industrial 
positions internationally in renewable energy and climate-friendly solutions. Labour also 
wanted to shift policy instruments previously aimed towards electricity generation towards 
industry development within renewable energy industries, and to establish demonstration 
projects for offshore renewable technology. Moreover, O&G policy should be aimed towards 
technology transfer. These measures were included as part of a plan to stimulate close 
interaction between the renewable industries and the petroleum sector and were mentioned 
as part of the Labour Party’s O&G policy. The Socialist Left Party also proposed reorientation 
measures such as a national strategy of green industry development, based on competences 
from O&G industry. 

We also observe example of policies aimed at redeployment of resources. Both the Socialist 
Left Party and the Green Party wanted to use the state's ownership in Statoil to transform the 
company from a fossil fuel company to an energy company. The Green Party also wanted to 
move public research funding from O&G to innovation in green industries. 

Finally, we found one example of compensation policies proposed by the Green Party as it 
wanted to give public "transition support" to municipalities and local communities that would 
lose jobs within the O&G industry. 

4.4.4. Green industries 

We find that most parties included many proposals aimed at building up new industries 
specifically within renewable energy and green technology. Many of these proposals were 
mentioned in relation to a transition away from O&G. The policy proposals included measures 
to stimulate pilots and demonstrations; infrastructure and education aimed at renewable 
energy; more renewable energy for export; green public procurement and other demand 
types policies; increased access to venture capital and R&D funding specifically for renewables 
and clean technologies; the establishment of green clusters; and to give the Government 
Pension Fund opportunity to invest more in green technologies. 

However, we can see some differences between the different parties. The Christian 
Democrats, Liberals, the Socialist Left and the Green Party were explicit about the link 
between the creation of new industries as a means to restructure the Norwegian economy 
and how this should be linked to O&G (and the eventual decline). The Conservatives, the 
Centre Party, and the Labour Party, however, were vaguer about whether this industry 
creation should be linked to O&G. 

The Progress Party stands out in the way that it’s presentation of new industry opportunities 
are linked to ocean industries, which include O&G. Moreover, as in the previous period, the 
Progress Party maintained that large-scale implementation should be avoided until they were 
robust and profitable. 
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We summarize the results of the above analysis in Table 1. 

Table 1 Summary of main findings. Political parties supporting the different proposals in brackets. Socialist Left Party (SV), 
Labour Party (Ap), Green Party (MDG), Centre Party (Sp), Christian Democratic Party (KrF), Liberal Party (V), Conservative 
Party (H), Progress Party (FrP). 

 Regime maintenance Decline Reorientation Green industries  
2005 Open up new areas for 

exploration (Ap, H, FrP) 

Adjust tax system to 
stimulate increased 
activity (H, FrP) 

Increased O&G R&D (H, 
FrP) 

R&D towards improved 
recovery and reduced 
emissions from 
production (Sp, KrF, H) 

Invest in CCS (SV, Ap, Sp, 
KrF, V, H) 

 

Control policy: Protection 
of LoVeSe (SV, Sp, KrF, V) 

Reduced support for O&G 
(SV, V) 

Ambitions to use 
competences in O&G to 
develop new, green 
industries, but no 
concrete proposals (SV, 
Ap, V) 

 

Increased R&D towards 
renewable energy (all 
parties). 

Various market creation 
policies for green 
industries 

 

2009 Open up new areas for 
exploration (Ap, Sp, H, 
FrP). Open up LoVeSe 
(Ap, H, FrP). 

Increased O&G R&D (H, 
FrP) 

Measures to improve 
recovery and reduce 
emissions from 
production (Ap, Sp, V, H) 

Electrification of O&G 
production (SV, Sp, KrF, 
V) 

Invest in CCS (SV, Ap, Sp, 
KrF, V, H) 

 

Control policy: Protection 
of LoVeSe (SV, Sp, KrF, V, 
MDG). 

Control policy: Postpone 
new concessions (SV) 

Change networks: Replace 
the Ministry of Petroleum 
and Energy with an Energy 
and Climate Ministry (V) 

Regime rules: Remove 
Awards in Predefined Areas 
(APA) procedure (KrF) 

Reduced support (SV, Sp, 
V). Phase out O&G within 
20 years (MDG) 

New O&G licenses must 
involve renewable 
energy investments (V) 

Jobs and R&D should be 
shifted from O&G to 
renewable energy (KrF). 

Reduced investment in 
petroleum can 
contribute to moving 
competences and 
investments to 
renewable energy (SV) 

State ownership used to 
shift efforts from O&G 
to renewable energy 
(SV, MDG, Sp) 

 

Increased R&D towards 
renewable energy (all 
parties). 

Particular attention to 
offshore wind. 

Various market creation 
policies for green 
industries 

 

2013 Open up LoVeSe for 
exploration (Ap, H, FrP). 

Increased O&G R&D (H, 
FrP) 

Continued investments 
in the extraction of oil 
from existing fields 
necessary (KrF) 

Measures to improve 
recovery and reduce 
emissions from 
production (Ap, Sp, V, H, 
FrP) 

Increased CO2 tax on 
O&G production with 
the goal to stimulate 
cleaner production (SV) 

Control policy: Protection 
of LoVeSe (SV, Sp, Krf, V, 
MDG). 

Control policy: Increased 
taxes to stop all new 
exploration (MDG) 

Reduced support: Pace of 
O&G extraction to be 
reduced (SV, KrF, MDG). 
Phase out O&G within 20 
years (MDG). 

Reduced support: Review, 
change, or remove 
exploration reimbursement 
scheme (SV, MDG, V). 

Regime rules: Review or 
remove Awards in 

Ambitions, but not 
many concrete 
proposals. 

Petroleum technology 
important for efforts to 
develop new renewable 
energy (KrF) 

Government Pension 
Fund’s investments in 
Norwegian O&G should 
be re-directed to green 
industries (SV) 

State ownership in 
Statoil used to shift 
efforts from O&G to 
renewable energy 
(MDG) 

Public support towards 
green industry and 
expand Norwegian 
renewable energy 
production (all parties). 

Pilot programmes, public 
investments in climate 
technology, strengthen 
public R&D schemes. 

Particular attention to 
offshore wind. 
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Electrification of O&G 
production (SV, KrF, V, 
H) 

Invest in CCS (Ap, KrF, V) 

 

Predefined Areas (APA) 
procedure (KrF, V) 

 

-  

Termination of CCS 
projects in Norway with 
the released funds 
allocated to renewables 
and geothermal (MDG) 

2017 Open up new areas for 
exploration (Ap, H, FrP) 

Measures for higher 
utilisation of existing 
fields and make marginal 
fields profitable (Ap, H, 
FrP). 

Increase recovery rate 
from existing fields (Sp, 
KrF). 

Stimulate technology 
development to reduce 
production emissions 
(Ap, H) 

Increase O&G R&D 
funding (H, FrP) 

Electrification of O&G 
production (SV, Sp, KrF, 
V, MDG, H) 

Invest in CCS (SV, Ap, 
MDG, Sp, KrF, V, H) 

 

Control policy: Protection 
of LoVeSe (SV, Sp, KrF, V, 
MDG). Labour open to 
protect specific areas. 

Control policy: Limit 
allocation of new areas (V), 
no new fields, concession 
rounds and exploration 
areas (SV), no new O&G 
fields (MDG) 

Reduced support: Phase 
out O&G within 15 years 
(MDG). 

Regime rules: Remove 
Awards in Predefined Areas 
(APA) procedure (MDG) 

Reduced support: Review 
(KrF) or remove the 
exploration reimbursement 
scheme (MDG, V). 

Reduced support: Remove 
all tax benefits and 
subsidies (MDG) 

 

Shift fossil fuel research 
towards renewable 
energy research (MDG, 
V) 

O&G R&D should be 
focused on technology 
development and 
technology transfer (Ap) 

National strategy of 
green industry 
development based on 
competences from O&G 
industry (SV) 

State ownership in 
Statoil used to shift 
efforts from O&G to 
renewable energy (SV, 
MDG) 

Compensate 
municipalities and local 
communities for job 
losses in O&G (MDG) 

Pilots and 
demonstrations; 
infrastructure and 
education; more 
renewable energy for 
export; green public 
procurement and other 
demand types policies; 
increased access to 
venture capital; increase 
R&D funding; support 
green clusters; give the 
Government Pension 
Fund opportunity to 
invest more in green 
technologies. 

 
 

5. Discussion and conclusion 

Our analysis shows how the political views of Norwegian parliamentary parties on 
sustainability transitions in the O&G industry have evolved during the last 15 years. We 
categorize these views according to our analytical framework, differentiating between green 
industrial policy, decline and reorientation policies, and additionally policies aiming at 
extending the lifetime of the O&G industry (regime maintenance). The overall support for 
O&G, i.e. regime maintenance, was strong in the three largest parties in Norway: the 
Conservative, Labour and Progress parties. These three parties form the majority in the 
Norwegian parliament, therefore showing robust continued political support for O&G 
production in Norway, excluding the Labour party's recent concession of considering the 
protection of the area outside Lofoten (LoVeSe) from O&G production. The smaller parties 
with greener profile have been more critical towards the O&G industry and have suggested 
decline policies for many years. These decline suggestions grew more drastic over time, and 
recently have also gained some support from moderate small- to middle-sized parties. 
Meanwhile, support for green industry development has also been stable throughout the 
study period, and recently has gained support from all parties. Moreover, the types of 
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proposals have become more specific over time, and have gone from mostly focusing on R&D 
support and some technology specific demand type policies to focus on a broader set of tools, 
including demonstrations and infrastructure. 

It is therefore obvious that green industry creation as a political goal has become a rather 
uncontroversial topic in Norwegian politics, even though views regarding methods to reach 
that goal have differed. Such policies can be considered as a part of an overall ambition to 
diversify the Norwegian economy. However, the future of O&G is a divisive topic in Norwegian 
politics. Due to the largest parties' support for the O&G industry, introduction of decline 
policies continues to be unfeasible. We nevertheless found also indications of "a middle way", 
seeking to build opportunities for the O&G industry's workforce and firms to move to other 
industries outside petroleum, as well as compensations, thus bridging together the policy 
dimensions of decline and new industry creation. In other words, such policies simultaneously 
seek to reduce the dependence on O&G extraction, find alternative market opportunities for 
its workforce and firms, and increase activities and investments in green industries. We refer 
to such policies as reorientation. 

Reorientation policies gained only little and rather vague attention in 2005. However, already 
in 2009 we could see that the greener parties formulated more concrete proposals that could 
be seen as reorientation policies, such as redeployment of resources and the use of state 
ownership in firms' strategic decision-making. This budding attention to reorientation seemed 
to stall in 2013. However, this is less surprising when we consider the context within which 
the programmes in 2009 and 2013 were formulated. In 2008-2009, the Norwegian O&G 
industry was under pressure due to the reduced O&G demand following the financial crisis 
and a lack of new discoveries on the NCS. This led to an increased pressure to maintain the 
existing regime, but also fuelled the recognition that the O&G industry needed to reorient. 
The election also followed a period of heightened attention to climate change (Normann, 
2015). The landscape in 2013, however, was very different. The O&G industry had enjoyed a 
sustained period of high prices and demand, and the prospects for the supply industry were 
positive after new discoveries on the NCS. The need to reorient was therefore less prominent 
in the political and public debate. 

In 2017, again following a period of low oil prices (and consequently low O&G activity levels) 
and the growing urgency in climate change debate, we observe an increased attention to 
reorientation, including new forms of proposals, such as compensation to regions most hit by 
the future decline of the O&G industry. What is particularly noteworthy is that the Labour 
party, traditionally a strong supporter of the O&G industry, began exploring reorientation 
policies. Seen in the context of Labour's willingness also to consider the protection of the 
LoVeSe area from O&G exploration, this engagement with reorientation policies seems to 
provide some support to our proposition that in fossil fuel economies, reorientation policies 
may be more feasible than stringent decline policies in the early stages of sustainability 
transitions. Reorientation policies, earlier explored mostly by fringe parties such as the 
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Socialist Left and Green parties, were now beginning to enter mainstream politics. However, 
this preliminary result will need to be explored further with more data sources in the future 
versions of this paper.  

Our results indicate that a reorientation policy perspective may act as a useful extension to 
Kivimaa and Kern's (2016) policy mix framework when addressing sustainability transitions in 
fossil fuel economies. As could be seen from our results, reorientation policies directly address 
the future opportunities of the workforce, firms and regions affected by the decline of fossil 
fuel industries, thus introducing the concept of just transitions to sustainability transition 
policy mixes. Moreover, such policies may be more feasible to carry out in the early phase of 
transitions, potentially facilitating a reduced economic (and political) dependence on fossil 
fuels, and thus paving the way for decline policies. 
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Abstract: 
Aviation stands at a cross–road for its future development, both in terms of growth prospects and 

sustainability transition. Among the variety of emission mitigation options, sustainable aviation fuels 

(SAF) play a particularly important role. However, the pace of their deployment is still behind 

expectations, which hints at the fact that technological innovation systems (TIS) might be 

underdeveloped. Thus, the aim of this paper is to explore sustainability transitions in the aviation 

industry from a TIS perspective. It specifically focuses on the different functions of TISs of SAF 

technologies, and their position in the larger context of contested views on sustainability in aviation. 

Further, we discuss how the major demand shock related to the COVID-19 pandemic reframed the 

global discourse, and how this could influence future sustainability paths. Finally, we employ our 

preliminary results to formulate promising avenues for future research on sustainability transitions in 

aviation. 
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1 Introduction 
The aviation sector has witnessed strong and sustained growth during the last decades (IEA, 2017), and 

this growth has been forecasted to continue in the mid- to long-term (Schäfer and Waitz, 2014), despite 

the current severe drop in demand due to the COVID-19 crisis (Pearce, 2020). In parallel, the pressure 

on the aviation sector to heavily cut its emission to fairly contribute to the goal of the Paris Agreement 

is increasing substantially. As an industry with limited technological possibilities to bring emissions 

down to net-zero (Scheelhaase, 2019), a sustainable transition of the sector is particularly challenging 

(Energy Transitions Commission, 2019). 

Still, a variety of mitigation options exists. Generally speaking, possibilities to reduce net emission of 

aviation can be attributed to the vehicle (aircraft efficiency innovations), the aviation system (airborne 

and ground-based operational improvements), and its energy carrier (sustainable aviation fuel options). 

These mitigation options follow the paradigm of continued industry growth through system 

transformation. The inherent assumption – and long-term goal of incumbent industry actors – is that 

technological and regulatory solutions can be developed so that aviation can reach emission reduction 

goals, while still achieving substantial economic growth within the next decades. On the other side of 

the spectrum, a path towards lower aviation emissions can be achieved by reducing demand for air traffic 

by increasing aviation taxation. This, intuitively, reduces energy consumption of aviation, and thus GHG 

emissions.  

The pressure on aviation to become more sustainable abruptly changed with the global spread of the 

COVID-19 pandemic. From February to April 2020, global flight movements dropped over 50%, and a 

recovery is expected to take several years (Pearce, 2020). Consequently, airlines all over the world 

quickly sled into serious liquidity problems, requiring national governments to set up bailout plans. With 

civic society pressure from 2019 still in mind, the global discourse on sustainability in aviation 

developed in different directions. While some actors argue that public financial intervention presents 

itself as an ideal opportunity to transform the sector, others pledge to substantially loosen sustainability 

goals for aviation in order to avoid any action that could lead to further demand reductions. These 

discourses show differences between actor groups, technologies, and geographies, making it difficult to 

evaluate how it will develop in the future. 

While all three types of emission mitigation options (aircraft efficiency improvements, operational 

improvements, and sustainable aviation fuels) have to be an integral part of a holistic strategy for de-

fossilization, we will here concentrate on the technological innovation systems (TIS) of sustainable 

aviation fuels (SAF). In this paper, the term sustainable aviation fuels subsumes every type of 

sustainably sourced energy carrier and their related technologies, which can theoretically be 

implemented in an aircraft. Of particular importance for the aviation industry is the differentiation 

between drop-in and non-drop-in SAF. All fuel types, which can be handled with the existing 

infrastructure and technology (from pipelines to aircraft engines), are considered drop-in fuels. All forms 

of fuel, which would require a modification of the existing infrastructure and technologies, are defined 

as non-drop-in fuels.  

The reasoning behind focussing on SAF lies in its pivotal importance for long-term de-fossilization 

strategies: As the lion’s share of aviation emission results from burning fossil fuels in aircraft, a true de-

fossilization can only be achieved with an alternative source of energy. The contesting discourses around 

different SAF and energy sources along the line ‘transformation vs. reduction’ makes the topic 

particularly interesting from a transitions perspective. Since drop-in SAF can be directly employed in 

existing aircraft, they are a particularly interesting mitigation option for incumbent actors, because they 

give the possibility to de-fossilize aviation without a substantial change of the technological paradigm 

in aviation. However, the production costs of SAF are currently so high (Jong et al., 2015; Bann et al., 
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2017; Roth, 2020) that a full shift from fossil kerosene to SAF would almost certainly lead to higher 

ticket prices and, hence, to a substantial demand reduction – unless the additional cost through SAF are 

paid by taxpayer money. 

Consequently, the current production capacities of SAF are limited (Mawhood et al., 2016). The positive 

examples of SAF deployment comprise demonstration flights and small-scale projects of larger airlines1. 

The low production volumes of SAF is the primary argument within the ‘reduction’ discourse, that only 

a demand reduction can lead to a substantial reduction of GHG emissions. The claim for public 

interventions to reduce demand for air travel has been particularly intense in the years 2018 and 2019, 

with the Fridays for Future movement being the most prominent, but not the only manifestation.  

Thus, the main motivation for this paper is to better understand possible energy transition pathways of 

aviation, with a particular focus on SAF. By recognizing that economic, political and societal contexts 

influence the diffusion of technologies, sustainability transition studies, in general, and the TIS 

perspective, in particular, offer a promising framework to better understand why SAF technologies have 

difficulties to gain relevance. As transition studies’ core interest lies in the “study of technology (and 

industry) formation and transformation processes in the context of growing sustainability concerns” 

(Truffer and Coenen, 2012, 3) the analysis of energy transition pathways for aviation is a particularly 

interesting case. While only a few studies on sustainability transitions in aviation exist with respect to 

propulsion technology (Geels, 2006) and aircraft design and manufacturing (Bruce and Spinardi, 2018), 

to our best knowledge, no transition study exists with respect to the core of its energy system, that is, its 

energy carrier - jet fuel. Likewise, studies discussing sustainability in aviation from a technological 

industry perspective generally only focus on the technological maturity and (expected) cost of fuel 

production (Bann et al., 2017), but overlook the larger socio-technical dynamics influencing SAF 

deployment. 

As a first attempt to map energy transition dynamics in aviation, we formulate three research questions: 

First, we discuss in an exploratory fashion, which emission mitigation options in aviation exist, and pay 

particular attention to SAF, including their current state of development. Second, we seek to better 

understand the strengths and blocking mechanisms of different SAF options through a TIS analysis. 

Third, we turn towards the regulatory dimension by unfolding the development of sustainability politics 

of the last three decades.  

2 Sustainability in aviation from a TIS perspective 

2.1 The use of the TIS concept 
The TIS approach follows the assumptions of evolutionary economics (Nelson and Winter, 1982) on the 

importance of interaction between different actors for knowledge development and diffusion as well as 

the generation and diffusion of innovations. While the innovation system approach was initially used to 

analyse the structure and performance of national innovation activities (Sharif, 2006), the delineation of 

an innovation system along a specific technology has been introduced to analyse how innovation 

activities such as research, development and diffusion by public and private actors take place for specific 

technologies (Hekkert et al., 2007; Bergek et al., 2008a).  

A TIS is defined as “a dynamic network of agents interacting in the economic/industrial area under a 

particular institutional infrastructure and involved in the generation, diffusion, and utilization of 

technology”, which is considered “in terms of knowledge/competence flows rather than flows of 

ordinary goods and services” (Carlsson and Stankievicz, 1991, p. 93). Following the idea that the focal 

                                                           
1 A current overview can be found under: https://www.icao.int/environmental-
protection/GFAAF/Pages/default.aspx  

https://www.icao.int/environmental-protection/GFAAF/Pages/default.aspx
https://www.icao.int/environmental-protection/GFAAF/Pages/default.aspx
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technologies are necessary to diffuse across a market to address societal challenges or to achieve a 

sustainability transition, it is the analytical objective of the TIS concept to understand the strength and 

innovation barriers of the TIS in order to identify rationales for innovation policy making aiming at 

supporting the focal technologies. 

The case of SAFs is highly comparable to the cases of other energy transitions. For example, energy 

transitions at the electricity market have been introduced in order to replace fossil-fuelled or nuclear 

power generation. Furthermore, different energy sources such as solar, wind or biomass energy are 

related to different technologies, firms and other actors engaged within the TIS activities. Dreher et al. 

(2016) conceptualised the energy transition at the German electricity market as a competition between 

established, conventional and new, renewable energy TISs. The governance of competing TIS lies 

within the core of mission-oriented innovation policies (Weber and Rohracher, 2012; Mazzucato, 2016; 

Weber and Truffer, 2017), aiming at supporting different technologies and the related actors with a 

market formation. In the course of the process, the governance of competing TIS is able to identify, 

which technological options need to be supported further and which are not required for achieving the 

mission or, respectively, the sustainability transition. 

Similarly, the different SAFs under investigation in this paper represent alternatives to the conventional 

kerosene fuelling of airplanes. Each of these SAFs is subject to different production technologies and 

natural resources constraints, which are explained in the following subsections. The structural analysis 

provides an overview on how the different technologies and related actors are working to provide the 

basis for identifying policy rationales via the functional analysis. The functional analysis follows a set 

of functions and related indicators for a TIS proposed by Hekkert et al., 2007; Bergek et al., 2008a; 

Wieczorek and Hekkert, 2012 to evaluate whether a TIS is performing well or not. These functions 

include knowledge development and diffusion, entrepreneurial activities, market formation, resource 

mobilisation, creation of legitimacy and guidance of the search. The functions are explained at the 

beginning of each subsection of section 2.4. 

2.2 Environmental goals for aviation and mitigation options 

Within global climate change politics, aviation always had a particular position. With its strong global 

organisations, most notably the United Nation’s International Civil Aviation Organisation (ICAO) and 

the International Air Transport Association (IATA) representing commercial airlines, actors of the 

aviation industry argued that any environmental policy affecting aviation should be of global scope and 

negotiated within aviation specific international bodies. Consequently, both the Kyoto Protocol 

(UNFCCC, 1997) as well as the Paris Agreement (UNFCCC, 2015) explicitly exclude international 

aviation from their scope of action2. Rather, it is suggested that possible emission reduction measures 

for international aviation should be negotiated within ICAO.  

In turn, the aviation industry developed its own approach to climate change mitigation policies. Most 

notably, IATA and ICAO (at its 37th Assembly in 2010) agreed to fulfil the so-called ‘ATAG goals’ 

(ICAO Secretary General, 2010), which consist of three milestones to be achieved (see figure 1). 

Improving fuel burn efficiency by 1.5% per year, maintaining carbon neutral growth from 2021 to 2035, 

and reducing CO2 emissions from 2035 to 2050 by 50%, compared to 2005.  

The aim is to achieve these goals by implementing the so-called ‘basket of measures’ (ICAO, 2016a), 

which consists of four major pillars of emission reduction options: aircraft efficiency improvement, 

operational and infrastructure improvements, the introduction of additional technologies, and the use of 

                                                           
2 Note that national aviation would be part of nationally determined contributions. Yet, since the majority of 
emissions is related to international flights, effective emission reduction measures need to be applied to all 
flights, not only national ones.  
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sustainable aviation fuels (SAF). For the sake of completeness, we will first shortly discuss the different 

options, and then focus more specifically on SAF. 

 

Figure 1: The so-called ‘ATAG goals’ as most influential set of sustainability goals for aviation (ATAG, 2011) 

Operational improvements mainly comprise measures to reduce emissions related to inefficient air 

traffic management (that is, suboptimal routing and congestions at airports), a suboptimal seat load 

factor (empty seats), and ground based emissions through airport activities and aircraft taxiing (CANSO, 

2013; Energy Transitions Commission, 2019; ICAO, 2019; Niklaß et al., 2019). Within the general 

discourse on sustainability in aviation, these aspects play a subordinate role. This is mainly due to the 

limited impact that these measures can have in the long term. By and large, all measures together could 

reduce aviation emission by roughly 10% within the next decades. Certainly, these measures should 

play an important role in holistic sustainability strategies. However, when compared with emission 

reduction potentials of aircraft technologies and SAF, operational improvements clearly have a different 

importance. 

Aircraft efficiency improvements subsume all innovations that either improve aerodynamic performance, 

reduce weight, or increase the propulsion efficiency of an aircraft. These technological innovations 

implemented in aircraft design are predominantly incremental to the existing technological regime, and 

few changes have been introduced to the existing dominant designs in the last 50 years (Doganis, 2010). 

As Spinardi and Slayton (2015) point out, high risk and high uncertainty with respect to radically new 

technologies lead to conservative innovation strategies within the aviation industry. This lock-in due to 

increasing returns, network externalities, and rigid knowledge structures prevents radical innovations to 

unfold (Slayton and Spinardi, 2016; Bruce and Spinardi, 2018). This not only applies to airline 

manufacturers, but also to airlines and airports. This rigidity of the current socio-technical system also 

affects other mitigation measures, such as SAF, and significantly complicates the development of niche 

technologies. As a consequence, this understanding of technological development supports the 

development of drop-in SAF, and impedes the transition to non-drop in fuels, such as hydrogen. 

However, this does not mean that this incremental innovation regime did not produce substantial 

efficiency gains, the opposite is the case. During the last five decades, efficiency improvements 

dramatically increased, thus reducing relative fuel burn by almost 50%  (Kharina and Rutherford, 2015). 
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Figure 2: Overview of the most important emission mitigation options available to aviation 

2.3 A structural overview of the TISs of SAF 

In every long-term strategy to de-fossilize aviation, the widespread use of SAF is expected to play a 

pivotal role. Consequently, SAF have received increasing attention from academics (Staples et al., 2018; 

Roth, 2020), policy makers (ICAO, 2020b), and industry actors (IATA, 2020a).  

Drop-in Sustainable aviation fuels (SAF) 

Generally speaking, drop-in SAF can be categorized either by their feedstock or by the conversion 

process from feedstock to fuel. However, marketable solutions are often defined by a specific 

combination of production pathway and feedstock. In the following, we shortly describe these dominant 

pathway-feedstock-combinations (PFC) and their characteristics. Three types of PFC dominate the 

current discussion on drop-in fuels for aviation: 1st generation biofuels produced through HEFA (Hydro-

treated esters and fatty acids) or ATJ (Alcohol-to-jet, alcohol fermentation) from cultivated crops (for 

example, palm oil and rapeseed oil, or sugarcane); 2nd generation biofuels produced through HTL 

(hydrothermal liquefaction), pyrolysis, or gasification from biogenic wastes and residues (for instance, 

municipal solid waste, sewage sludge, manure, and agricultural and forestry residues); and synthetic 

fuels (renewable fuels of non-biological origin, RFNBO) produced through Fischer-Tropsch-Synthesis 

from non-biogenic feedstock, that is, a renewable energy and carbon source. For a more comprehensive 

overview of possible PFCs, see Hileman and Stratton, 2014; Mawhood et al., 2016; Michel, 2016; 

Staples et al., 2018; Roth, 2020. 

1st generation biofuels are generally seen as most problematic PFCs due to their high risk of indirect 

land use change, and their possible influence on food crop markets  (Searle et al., 2019). They are thus 

often seen as incompatible with sincere sustainability policies. In comparison, 2nd generation biofuels 

are often seen as less problematic, although not free of risk. On the one hand, some stakeholders fear 

that emerging markets (and thus rising prices) for wastes and residues create incentives to produce more, 

or to classify first-use products as wastes and residues. This issue becomes particularly apparent for oils 

and fats. On the one hand, used cooking oil has a very favourable GHG saving potential. On the other 

hand, oil from cultivated crops, which can have an extremely unfavourable GHG saving potential, could 

easily be re-declared as used cooking oil. Consequently, the role of advanced biofuels in overall SAF 

strategies is contested. Finally, drop-in SAF can also be produced from purely synthetic feedstock. In 
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essence, these boil down to a source of carbon, and a source of energy. Both of these feedstock can 

characterized by very low (purely renewable electricity or direct solar irradiation and CO2 captured from 

ambient air), or very high GHG emissions (electricity and CO2 point sources from fossil energy carriers).  

Non-drop in fuels: Novel energy carriers 

While SAF and aircraft efficiency improvements described above comprise innovations applicable to 

the existing dominant design of aircraft, radical technologies subsume all technologies, which would 

require a substantial shift in aircraft design and/or propulsion, and eventually the overall aviation system. 

In other words, some technologies would alter aircraft design in such a way, that airports, air traffic 

management, and other infrastructural element of the aviation system would need to be changed as well. 

The most profound changes would be triggered by introducing new energy carriers alongside, or a 

substitute for kerosene.  

During the last two decades, the electrification of aircraft propulsion was the most heavily discussed 

alternative energy carrier option. With the electrification of ground-based transport achieving high levels 

of maturity, industry, politics, and NGOs where discussing potentials and obstacles for a similar system 

shift in aviation. Substantial technological progress has been achieved in developing hybrid-electric and 

fully electric aircraft, but consensus increasingly grew that electrically propelled aircraft will remain a 

case for niche application in the near to mid-term future (for a review, see Brelje and Martins, 2019). 

Besides other technological challenges, the low energy density of current battery technologies in 

comparison to liquid hydrocarbons represents the largest obstacles towards large scale application. It is 

expected that energy density of batteries needs to increase at least five-fold in order for a short-range 

commercial aircraft to become technologically and economically competitive (Kuhn and Sizmann, 

2012; Hornung et al., 2013). Thus, hybrid-electric or all electric aircraft will likely only be applicable 

for small short-range aircraft, which substantially limits the leverage of this technology on overall 

aviation emission reduction. 

With these limitations of electric aircraft becoming more apparent, liquid hydrogen has been 

increasingly discussed as an alternative energy carrier for aircraft in recent years. While first 

demonstration flights with commercial aircraft were already achieved in the late 1980s with the Tupolev-

155 (Torenbeek, 2013), and in depth feasibility studies conducted at the turn of the millennium (Klug 

and Faass, 2001; Ponater et al., 2006), interest in commercializing this technology was limited until the 

late 2010s . As hydrogen is increasingly seen as a promising energy source for a variety of industries 

(Hydrogen Council, 2020), specific applications for aviation become more attractive again (McKinsey 

& Company, 2020). The major advantages of liquid hydrogen in comparison with drop-in SAF relate to 

its better performance in climate impact reduction and a simpler production pathway, which will likely 

result in lower production prices. Alongside a major expansion of green hydrogen production, which is 

currently propagated by many industrialized countries, production prices are anticipated to drop sharply 

in the next decades (IRENA, 2019). Still, major technological barriers exist, most notably, an efficient 

integration of liquid hydrogen tanks in the aircraft fuselage, and an effective set up of (worldwide) 

production and distribution infrastructures.  

2.4 Functional TIS analysis 

Focusing on the TIS functions is particularly interesting as several elements hint to the fact that it is 

currently in a crucial state of transition. Many types of SAF have already demonstrated that they can be 

used in existing aircraft and can thus be considered as a ready-to-use technology. Still, several TIS 

function are not fully developed, which we discuss in more detail in the following. 
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2.4.1 Knowledge Development and Diffusion 

‘Knowledge Development and Diffusion’ sum up two functions in the scheme of (Hekkert et al., 2007) 

and can be found as an entire function in the scheme of Bergek et al. (2008a). This function “captures 

the breadth and depths of the current knowledge base of the TIS, and how that changes over time” 

(Bergek et al., 2008a, 414) in order to evaluate the state of maturity of a technology and to identify 

further research requirements. The notion knowledge includes different sources such as codifiable 

knowledge from patents or scientific publications as well as tacit knowledge resulting from learning and 

experimenting via the application of technologies and the implementation of routines (Partha and David, 

1994). 

Crop-based 1st generation biofuels are the most contested SAF (due to the food vs. fuel debate), but also 

the most mature technology regarding its applicability and research requirements. These fuels are 

already produced in substantial quantity, such that there are no further R&D needs in a stricter sense, 

but rather applied experimentation requirements with respect to efficiency and upscaling. Even though 

crop-based fuels will hardly achieve the low costs of kerosene, cost reductions via economies of scale 

and learning by doing are expected to be achieved, if a further market formation is unfolding. 

ABF, as well, have achieved a certain technological maturity level and show a favourable flexibility in 

the production processes and mixtures of different sources of waste they can use (Mawhood et al., 2016). 

However, there are still significant requirements for further research: The chemical conversion process 

needs to be upscaled and reframed for continuous fuel production – a crucial step for substantially 

lowering production cost. Furthermore, the facilities for the production of advanced biofuels require a 

higher degree of flexibility, as the waste and residue feedstock might have different properties and 

qualities, but the resulting kerosene needs to fulfil very strict certification requirements. RFNBO 

pathways have already demonstrated their feasibility in lab demonstrations, but the individual technical 

components (such as direct-air capture units and utility scale electrolysers) need substantial research on 

their own in order to achieve substantial cost reductions, which make their current application at the 

market more difficult (Schmidt et al., 2018). Overall, research and development needs differ strongly 

between pathways, which speaks for targeted R&D policies and especially for the support of 

demonstration plants for a variety of PFCs. 

2.4.2 Entrepreneurial Activities 

‘Entrepreneurial Activities’ are a necessary condition for getting an invention marketable and reduce 

“uncertainty in terms of technologies, applications and markets“ (Bergek et al., 2008a, 415). Either new 

entrants or incumbent firms need to participate in the technological development of marketable products 

or production processes in order to translate knowledge from R&D to the market. Entrepreneurial 

activities include R&D and experimental learning as well as the development of related marketing 

strategies in firms (Hekkert et al., 2007, pp. 421–422). 

Generally speaking, only few firms engage in substantial SAF R&D activities. A certain expectation are 

small start-ups (sometime university spin-offs), specializing in specific components or steps of the 

production process. Most of the bigger research projects are mainly conducted by public research 

institutes financed by direct public R&D support. Both these specialized start-ups and larger incumbent 

actors are regular partners in publicly funded research projects. With respect to entrepreneurial activities 

at the market level, diversifiers play a more pronounced role in comparison to newly founded companies, 

with NESTE oil being noticeable examples for incumbents diversifying in SAF in Europe and World 

Energy for North America3. Both focus on HEFA with a mixture of crop-based and waste feedstock 

within the SAF paths. One reason for this engagement is the technological proximity of crop-based fuels 

                                                           
3 See https://neste.com and https://worldenergy.net  

https://neste.com/
https://worldenergy.net/
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to the traditional refinery processes in the oil industry. Generally, an increasing interest for SAF coming 

from the biodiesel production can be witnessed. For the other SAF paths (ABF and RFNBO), 

entrepreneurial activities confine themselves to small start-ups trying to find investors and supporter to 

set up demonstration plants. Yet, no substantial attempts to enter competitive markets with larger 

production volumes can currently be witnessed for these pathways. 

2.4.3 Market Formation 

‘Market Formation’ considers the demand side in TIS analysis, as this function elucidates how far a 

technology has been introduced in an established, or created a new market. Often, the market formation 

is represented as the key objective of TIS activities (Carlsson and Stankievicz, 1991, p. 93) or of 

mission-oriented innovation policies (Mazzucato, 2018, pp. 804–805). However, the experimentation 

with new technologies in market niches is a necessary condition for applied learning discovering the 

true potential of a technology as an innovation (Hekkert et al., 2007, p. 424). Often, these opportunities 

are not provided by a market alone, as established technologies dominate the market because of 

regulatory barriers, realised economies of scale via mass production or high switching costs (Nill and 

Kemp, 2009). 

The market for SAF is currently marginal (EASA, 2019) – despite the regulatory legitimation and first 

applications of SAF in commercial aviation. For example, some airports like San Francisco, Oslo or 

Copenhagen provide SAF in their standard fuel supply4, but blending shares are still small. Moreover, 

Lufthansa is the only airline offering an offsetting programme, for which passengers can compensate 

their GHG footprint by fuelling 1st generation biofuel from used cooking oil5.Thus, supplying SAF is 

not a problem of regulatory or technological feasibility, but of a lack of economic incentives and short 

term availability.  

The costs of SAF are at least twice as high when compared with conventional kerosene (Bann et al., 

2017; Roth, 2020). These costs cannot fall via learning or economies of scale unless there is a substantial 

increase of investors financing the upscaling of SAF production. As the current demand remains low 

and behind expectations, SAF producers cannot be sure that a further production will meet the demand, 

despite the positive environmental impact of SAF compared to kerosene. This problem is severed by the 

cost structure of SAF production, which is dominated by high fixed investment costs. High fixed cost 

increases the burden for investors at the beginning of the project and requires some certainty on future 

product prices. First movers thus face particular uncertainty, which increases the problem of initial 

market formation. 

Therefore, triggering market formation requires the generation of a stable demand either via an 

improvement of awareness by flight passengers demanding for an SAF compensation, or by an 

intervention of the state via subsidies or regulatory obligations to feed-in SAF.  

2.4.4 Legitimacy Creation 

‘Legitimation’ defines the “socio-political process of legitimacy formation through actions by various 

organisations and individuals” (Bergek et al., 2008b, 578) and, thus, the extent to which “the new 

technology and its proponents [are] considered appropriate and desirable by relevant actors  (Bergek et 

al., 2008a, 417). As such it “is a prerequisite for the formation of new industries and […] new TIS” 

(ibid.). In the case of SAF many advocacy coalitions have formed, actively supporting SAF in political 

and industry arenas. However, their degree of institutionalization is currently relatively weak on the 

global scale. Particularly within the context of worldwide climate change mitigation and the associated 

obligations as well as the current global interest of greening and de-fossilising the aviation industry, 

                                                           
4 For an overview, see: https://www.icao.int/environmental-protection/GFAAF/Pages/Maps.aspx 
5 See: https://lufthansa.compensaid.com/  

https://www.icao.int/environmental-protection/GFAAF/Pages/Maps.aspx
https://lufthansa.compensaid.com/
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SAF are increasingly seen as a viable alternative to the current fossil kerosene regime. This explains 

why many SAF pathways discussed in this paper are already certified under ASTM standards6. 

The economic consequences of phasing-in SAF, however, trigger dissonance between industry, policy 

makers, and the civil society, as it remains unclear who should bear the (additional) cost of such an 

endeavour. While environmentalists argue that the ‘culprit’ must bear these costs, airlines claim that a 

cost privatization and their internalisation would lead to market distortions and a heightened burden on 

less solvent passenger without bringing major environmental benefits (IATA, 2016). Hence, while all 

stakeholders agree that SAF are a legitimate, safe, and effective solution to reduce aviation emissions, 

severe disagreements on who would legitimately carry the burden of increased fuel cost continue to 

exist. As a side effect, and as discussed above, this issue regarding the additional cost bearings of SAF 

further increases the uncertainty for investors. 

In addition, let us consider different SAFs more specifically. First, with regard to 1st gen. biofuels, the 

airline industry as well as fuel producers reveal concerns mirroring the issues that erupted when 

biodiesels and E10 fuel was introduced for road vehicles (Ambel, 2016). These relate to the source of 

component parts of the fuel and the associated risk that ingredients such as palm oil, if used, could 

darken the green and sustainable image of 1st gen. biofuels (Sammy El Takriti et al., 2017). 

Second, the legitimacy of ABF although not striking at the moment, is expected to rise in the future. 

Some of the biological wastes suitable for SAF production are currently associated with substantial 

disposal issues. Transforming wastes into ABF could mitigate this issue while at the same time serve 

the purpose of greening the aviation fuel industry. Notably, however, critics claim that more biological 

matter could possibly be required than waste and bio-residue collectors can offer – posing the risk of 

extracting too much residues from ecosystems and having to harvest timber or other raw materials solely 

for fuel production, which would oppose the purpose of using bio-waste entirely. 

Third, RFNBO momentarily enjoy a strong momentum and a large legitimation across the SAF 

innovation system (Perner and Bothe, 2018), especially in Germany. Various organisations, among 

others the industry association BDL (BDL, 2019), the federal environmental agency UBA 

(Umweltbundesamt, 2019), and the multi-industry organisation PtX alliance7 advocate RFNBO heavily. 

NGOs, on the other hand, remain sceptical, as the extended use of RFNBO could trigger second-order 

effects in electricity markets. In other words, it defeats the purpose of alternative and sustainable fuels, 

if for their production, manufacturers have to rely on electricity sourced from coal or gas fired power 

plants, or, if by increasing overall demand for electricity, fossil electricity is longer fed into the grid. 

Lastly, electric planes and hydrogen powered aircrafts show some legitimation issues due to the unlikely 

feasibility in current market conditions, although long term potentials are seen. Especially for hydrogen 

propelled aircraft, however, the sustained attention in recent years increased its legitimacy substantially 

(McKinsey & Company, 2020).  

Overall, SAF enjoy some legitimation, yet also reveal continuing issues preventing them from taking 

over the sustainability agenda in the aviation sector entirely. Furthermore, no extensive amount of 

research has been conducted in this space. As such, the legitimation of SAF should be considered as an 

avenue for further research in the transitions community. 

                                                           
6 Note that, under ASTM, not only the fuel specifications must be certified (ASTM D1655), but also the process 
of fuel production (ASTM D7566). Under AST D7566, most relevant production processes for SAF are already 
covered to date. Thus, those production processes which are understood to have the highest potential could 
already be used in conventional airplanes.  
7 See https://www.ptx-allianz.de/  

https://www.ptx-allianz.de/
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2.4.5 Resource mobilisation 

‘Resource mobilization’ refers to “the extent to which the TIS is able to mobilize competence/human 

capital through education in specific scientific and technological fields as well as in entrepreneurship, 

management, and finance, financial capital […], and complementary assets such as complementary 

products, services, network infrastructure, etc.” (Bergek et al., 2008a, 417). As such, “resources, both 

financial and human capital, are necessary as a basic input to all activities within the innovation system” 

(Hekkert et al., 2007, 425). 

Generally, the capitalisation of SAF is low as industry stakeholders remain hesitant to invest in SAF, 

due to the uncertainties that the analysis of other functions in this paper have already highlighted. Only 

very limited financial assets have been directed towards sustainable fuel production, in general, and 

drop-in SAF, in particular. Although this might change in the future, as some sustainable finance firms 

already hint towards an increased capitalisation of the aforementioned technologies, human capital 

formation and the construction of production sites etc. would continue to hamper the further 

development of the SAF innovation system. 

The picture looks slightly differently for the different SAF technologies, however. While mobilising 

resources both in terms of manpower and finances for 1st gen. biofuels is relatively easy (for instance, 

substantial investments in HEFA plants for SAF production have been announced by Neste Oil in 2019 

(Sieppi, 2019)), problems emerge as soon as the supply chain taps into non-sustainable components, 

price uncertainties for production inputs, and uncertainties related to large scale production 

implementation. Similarly, mobilising the feedstock to be used in ABF and assuring a homogenous final 

product despite heterogeneous feedstock inputs, remains a challenge. Producing large amounts of 

RFNBO would also pose a challenge for existing supply chains, especially with respect to utility scale 

electrolysers and sustainable CO2 sources. These are not yet mass produced, so that a quick ramp-up of 

RFNBO would also be limited by a shortage in pathway components. 

Overall, resource mobilisation for SAF remains low, regarding both human capital and finances – even 

though the appropriate amounts of capital are theoretically available. The described investment 

uncertainties, however, have thus far put further financial mobilisations on hold. 

2.4.6 Guidance of the search 

As ‘guidance of the search’ we understand “activities within the innovation system that can positively 

affect the visibility and clarity of specific wants among technology users” (Hekkert et al., 2007, 423). 

They create “incentives and/or pressures” and are based on “visions, expectations, and beliefs in growth 

potential, […] actor’s perceptions of the relevance of different types and sources of knowledge, […] 

regulations and policy, […] articulation of demand from leading customers, […] technical bottlenecks 

or […] crises in current business (Bergek et al., 2008a, 415). Hence, this ‘guidance’ emerges from 

private and/or public actors, and/or from preferences generated in society as a whole. 

Generally, SAF are a well-established concept to increase the sustainability in the aviation sector, 

especially in the academic community, where a rather strong consensus exists about emerging 

bottlenecks of each technology and thus on the direction into which the innovation system ought to 

develop (Michel, 2016). Outside of academia, likewise, broad agreement about the role of SAF in the 

wider greening strategy of aviation exists. This fact is embodied in the wide scale acceptance of the 

ATAG sustainability goals, which attribute a major role to SAF. This includes the fact that stakeholders 

agree that SAF could be provided in sufficiently large amounts. Several major airlines have already 

announced their general interest in purchasing SAF in larger quantities in the future, and IATA regularly 

advocates for a stronger support of SAF (IATA, 2020a). 
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Several aspects pull public and private stakeholders into different directions, however. The 

environmental performance and their overall impact on enhancing the long-term sustainability of the 

aviation sector, remains contested, especially with respect to adequate short-term strategies to support 

SAF competitiveness. In essence, actor groups are divided on the question to what extent less sustainable 

pathway-feedstock-combination should be eligible as bridging technologies. For RFNBO, this is 

primarily due to the eventual need to revert to conventional electricity or fossil CO2 point sources to 

produce SAFs. For ABF, it is discussed whether less sustainable biological sources should be 

considered, which would then have to be harvested solely for the purpose of fuel production, instead of, 

say, food crops or other purposes (e.g. if the amount of existing waste is insufficient to produce the 

required amounts of fuel).  

This leads to the debate on how ‘sustainability’ in the aviation sector is defined and how far back along 

the value chain this ‘green’ paradigm should hold. Many NGOs, for this reason, remain sceptical about 

the impact of SAF and advocate a solely renewable energy driven production of SAF. The industry, on 

the other hand, prefers not to categorically ban so-called ‘bridging’ technologies, which emit less 

greenhouse gases than conventionally used fossil fuels, yet are by no means fully renewable or 

sustainable. Such a decision would also significantly contribute to determining the prices of SAF – 

adding to the discussion of who should bear the additional costs, as discussed along other functions of 

this analysis. 

There are currently no demand-oriented policies in place that would further support SAF technologies. 

Although discussions and in parts also political will exist around the issue of taxing kerosene, due to its 

nature as an international issue and the fact that taxes are collected on a national basis, this approach 

seems unlikely, with the notable exception of possible bilateral agreements (European Commission, 

2019). Experts conclude, furthermore, that merely increasing taxes on fossil fuels for aircraft will likely 

not suffice to shift demand towards SAF as their CO2 abatement cost are still very high in comparison 

to other mitigation measures (Energy Transitions Commission, 2019). The general governance 

landscape remains fragmented on this issue and is split between individual national efforts, single 

projects, outreach campaigns, and broader rhetoric – a problem, given that actual sustainability in such 

an international sector as aviation can likely only be achieved through reliable international mechanisms. 

Overall, the guidance of search for SAF is pulling the technology into different directions. Even though 

various SAF are technically well-established, their impact, price, and actual sustainability remain 

debated, which shades their potential overall. As governments remain reluctant to forcefully advocate 

for individual SAFs and as industry stakeholders are considering (and need to consider) first and 

foremost the financial implications associated to SAF, no substantial consolidation to this function can 

be foreseen in the immediate future. 

2.5 The regulatory dimension of sustainability in aviation 

As for most system transformations, policy regulation is necessary to steer transition pathways in the 

desired direction. This is where contestations between different narratives or paradigms become most 

apparent. After addressing several policy aspects in isolation in the prior section, we aim to give a more 

comprehensive overview concerning sustainability in aviation over the last three decades in this chapter. 

Figure 3 depicts the sequence of the most important events. In parallel, we plot the price development 

of kerosene, as the cost of the fossil fuel is often a driver or inhibitor of alternative fuel development. 

The timeline can roughly be divided into three different phases. In the first phase (second half of the 

1990s) sustainability of aviation emerges as an issue in international politics. Three events are 

noteworthy. Already in the first session of the Conference of Parties (COP1) in 1995, GHG emissions 

from aviation are identified as an important emission source (UNFCCC, 1995). COP1 decided to create 
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the so-called Subsidiary Body for Scientific and Technological Advice (SBSTA), to which ICAO will 

have to report on ongoing progress. Consequently, the Kyoto Protocol explicitly excludes international 

aviation from emission reduction obligations, but at the same time requests ICAO to address the topic 

of climate change (UNFCCC, 1997). In order to support the political request to deal with aviation GHG 

emissions, the IPCC releases a special report on the scientific state-of-the-art on aviation and the global 

atmosphere (IPCC, 1999). These three events show the determination of tackling the issue through 

global climate change politics, while recognizing the special position of international aviation and 

ICAO. Throughout the following Conferences of Parties, ICAO subsequently reports on their approach 

to tackle climate change through international aviation, without, however, adopting substantial policy 

changes.  

The second phase during the late 2000s is characterized by increasing industry support for sustainability 

measures, especially for SAF. One major driver is the sharp increase in kerosene prices between 2002 

and 2008. With prices reaching levels of $1000 per ton. At these fossil fuel prices, some SAF would 

almost reach price parity, making it an interesting economic alternative to fossil fuels. Subsequently, 

and as a consequence of increasing pressure from the EU to conclude environmental measures 

(Commissions of the European Communities, 2005), the 36th Assembly adopted the so-called ‘ATAG 

goals’ and published its first environmental report (ICAO, 2007). Shortly after, the global financial and 

economic crisis lead to a sharp decrease in kerosene prices and heavy demand reductions in air travel, 

which abruptly reduced industry interests in environmental measures.  

The third phase, which starts with the declaration of the Paris Agreement, can be described as intensified 

societal pressures on aviation to adequately contribute to global GHG emission reduction efforts. 

Particularly, the Fridays for Future movement put a particular emphasis on emission intensity of air 

travel (flight shaming). Discourses on policies to specifically aim at reducing air travel demand are now 

openly discussed. Carbon pricing and aviation taxation are demanded by the general public and, 

especially within the EU, concrete policy implementations are increasingly put on the agenda. In this 

changing discourse landscape, ICAO adopts the ‘CORSIA mechanism’ in September 2016, the first 

(and to date only) globally binding industry agreement putting a price tag on (a share of) international 

aviation emissions (ICAO, 2016b). In essence, CORSIA is a CO2 emission offsetting scheme 

(Scheelhaase et al., 2018). Airlines from participating ICAO member states are obliged to buy carbon 

offsetting certificates for all emissions that exceed a certain baseline case of CO2 emission. This baseline 

case was agreed to be determined by the average total emissions from international aviation of the years 

2019 and 2020.  

The debate around CORSIA is another illustrative example to show how different stakeholders interpret 

the efficacy and usefulness of certain policy measures to achieve emission reductions. While industry 

actors see CORSIA as a cost-effective tool to reduce aviation emissions without jeopardizing industry 

growth substantially, environmental NGOs consider policy frameworks such as CORSIA effective  if 

they can certify net CO2 emission reductions and substantially reduce demand through increased 

emission cost (Murphy, 2019; Dufrasne, 2020a, 2020b).  

More importantly than emission offsetting, different forms of aviation taxation are at the heart of the 

demand reduction discourse, be it by directly taxing aviation activates, or indirectly through fossil 

kerosene and aviation GHG emissions. As a historical legacy of the Chicago Convention - formulating 

basic rules for international air transport - the legal possibilities for nation states to tax international 

aviation or kerosene are rather limited, but not impossible. To date, aviation is among the transport 

sectors with the lowest energy taxes (OECD, 2019).  
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Figure 3: Timeline of important events related to sustainability discourses in aviation (black bars), alongside the development 

of kerosene price (grey line). 
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For a long time, environmental groups demanded a stronger taxation of aviation energy use to dampen 

the strong demand growth in aviation (Faber and O'Leary, 2018). With the Fridays for Future 2019 

movement rising to a movement of global scope, the topic of aviation taxation came on the political 

agenda in many countries, most notably in Europe. Consequently, 2019 was characterized by an 

increased dynamic in that respect at the EU level, alongside a report from the European Commission on 

different aviation tax regimes around the world, and its impact on aviation sustainability (European 

Commission, 2019). This increased pressure on existing taxation regimes led to the specific articulation 

of demands from several European countries for EU-wide regulations regarding kerosene taxation, and 

an intergovernmental conference organized by the Netherlands in June 2019 (Dutch Government, 2019). 

Additionally, some countries decided to introduce or increase ticket taxes to meet civic society demands 

of increasing the overall cost of flying. For instance, Germany coupled an increase of flight ticket taxes 

(Deutscher Bundestag, 2019) with their national climate law. The fact that this kind of taxation has a far 

less effective influence on aviation emission per capita shows that the general discourse on effective 

measures to reduce aviation emission is still developing and can be inconsistent.  

In parallel to initiatives on increasing aviation taxation, some European Countries suggest increasing 

the burden on aviation emissions through the European Emission Trading Scheme (EU-ETS). Since 

2012, aviation between EU countries is included in the EU-ETS, so that airlines have to purchase CO2 

emission allowances for their emissions. Comparable to other economic sectors, airlines get a certain 

amount of free emission allowances. In February 2020, and thus just before the COVID-19 pandemic 

lead to the almost complete shutdown of the European aviation market, the Polish delegation to the 

Council of the EU suggested, with the support of other member states (Council of the European Union, 

2020), to implement a full auctioning for the aviation sector under EU-ETS, which essentially translates 

into ending free emission allowances to the sector. This would lead to an expected 800 million € of 

additional cost for the aviation sector and consequently, in an increase of ticket prices. These demands 

to increase air travel cost through taxation can also be interpreted as a consequence of the very slow 

ramp up of global SAF production.  

The outbreak of COVID-19 during the turn of the year 2019/2020 in China, and its subsequent spread 

throughout the world, led to an abrupt global reduction of air traffic by 70% during spring of 2020 

(OAG, 2020). While China was the first country to impose air traffic reduction in February, European 

and North American countries followed in April (see figure 4). As of June 2020, global air traffic is still 

only at 40% of its capacity, compared to June 2019. Consequently, the aviation sector, with airlines 

being at the forefront, is hit particularly hard by the COVID-19 economic crisis. All around the globe, 

governments set up bailout plans to save their national carriers from bankruptcy. Globally, numbers add 

up to roughly $123 billion (IATA, 2020b), and in Europe alone, roughly 33 billion € are allocated to 

airline bailout plans (Carbon Market Watch, 2020).  

While the political agenda was first dominated by securing immediate liquidity to cash-stricken airlines, 

the debate shifted in May on longer-term goals associated with public intervention in the sector. This is 

where the debates on post-crisis aviation support and sustainability transition overlap in an intriguing 

way. In essence, it can be witnessed how the antagonisms between transformation and reduction is 

renegotiated, with interesting differences between the global, regional, and national level. 
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Figure 4: Global demand shock on air travel due the COVID-19 outbreak (OAG, 2020) 

On the global level, a shift in the debate concerning the implementation of CORSIA could be observed. 

The pre-COVID-19 debate was dominated by NGOs criticizing the limited ambition of the CORSIA 

mechanisms to effectively reduce CO2 emissions, and thus a strong pressure from civic society actors 

for a stronger reduction of air traffic demand (Murphy, 2019). In the early phase of the crisis, industry 

actors quickly stepped up to pledge for a reduced ambition of the CORSIA mechanism to limit further 

economic pressure on airlines. IATA suggested modifying the year for baseline emissions, which would 

serve to determine, how much of their CO2 emission airlines would need compensate (Nauckhoff, 2020). 

More specifically, the suggestion states that baseline emissions should be derived only from 2019, and 

not from 2020 emissions, as the COVID-19 demand crash will most likely lead to unusually low 

emissions in that year. A 2019 baseline would, in turn, mean that airlines would need to offset far less 

emission throughout the timeframe of CORSIA of 2021-2035 (Graver, 2020). 

The fact that the European Union, which can generally be seen as one of the most important advocates 

for more ambitious climate policies within ICAO, announced to support IATAs proposition, shows how 

policy priorities at the global level shifted in the aftermath of the COVID-19 outbreak. While the global 

discourse prior to the crisis was characterized by contested views between countries and trade blocks, 

there seems to be a greater consensus in 2020 that global environmental policies should as much as 

possible prevent further demand reductions. Consequently, ICAO decided in July 2020 to define the 

CORSIA baseline solely on 2019 emissions. Considering that it is expected that aviation emissions will 

take years to return to 2019 levels, the COVID-19 crisis was used to weaken environmental policies 

(ICAO, 2020a; Morgan, 2020a). This leads to the conclusion that discourses on the global political level 

are rather jeopardizing past progress for setting ambitious emission reduction targets, which is a clear 

setback for making the sector more sustainable. 

This renunciation from demand reduction policies can also be witnessed at the EU level itself. As 

described before, indications towards demand reduction policies could be observed in 2019 in the EU, 

most notably regarding aviation taxation initiatives and EU-ETS reforms from a variety of member 

states. No further public advancements in this area have been observed in the first half of 2020, even 
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though the issue is not off negotiation tables (Morgan, 2020c). What’s more, further initiatives aiming 

at supporting other mitigation measures, most notably, the promotion of alternative fuels, have been 

postponed for the time being (Simon, 2020). Generally speaking, most of the policy initiatives at the EU 

level, be they more attributable to transformation or reduction paradigms, lost their momentum due to 

the COVID-19 crisis. This stands somewhat in contrast to initiatives on national levels.  

With the Friday for Future protests of 2019 still in mind (and ongoing digitally), many national economic 

stimulus and aviation bailout packages are (more or less loosely) related to environmental goals. Support 

measures for the aviation industry are often linked with mid-term goals to reduce the sector emissions 

(see Carbon Market Watch, 2020). Yet, depending on the specific national industrial structure, different 

priorities are set. For instance, while France, with a strong base in aircraft manufacturing, is pushing the 

development of energy efficient and hydrogen or electrically-propelled aircraft (Morgan, 2020b), 

Germany sets a stronger focus on developing clean energy sources for aviation, most notably, hydrogen 

and RFNBO drop-in fuels (BMWi, 2020), to support its machinery, mechanical engineering, and 

chemical industries. 

Still, it can generally be confirmed, that the support of sustainable aviation fuels is getting new impetus 

in different national and regional contexts. Although this ideological support was visible also before the 

crisis, mid-term goals for SAF deployment and financial backups are much more pronounced in current 

policy propositions. A new approach to system transformation in both German and French stimulus 

packages consists in directly supporting airlines to renew their aircraft fleet, in order to replace older 

aircraft with newer, more efficient ones. This surely can be interpreted as an important paradigm shift, 

as direct subsidies to airlines bring about various concerns regarding EU competition law and WTO 

trade regulations. Consequently, it remains unclear if and how such a ‘cash for clunkers’ scheme could 

be implemented. 

These examples show how the economic stimulus measures by national governments are generally seen 

as a window of opportunity to support the transformation of the aviation sector. One can thus conclude 

that national policies are more directed towards subsidies for transformation, while global policies are 

rather trying to avoid any demand curbing measures – at the cost of jeopardizing one’s own sustainability 

goals. The direction for policies at the European level is still somewhat unclear, as decision making on 

budgetary spending and legislation takes longer, and difficult trade-offs between different policies have 

to be negotiated. This current inertia was addressed by some members states, which expect to see a 

timely and stringed formulation of EU wide goals and measures for making aviation more sustainable 

(Morgan, 2019). 

3 Conclusion 
In this paper, we shed light on the energy system of aviation with a specific focus on the TIS of 

sustainable aviation fuels. A socio-technical perspective proved useful to put into context the manifold 

dynamics of technological developments and sustainability policies for aviation. More specifically, a 

TIS analysis helped to identify structures and function, which support or hinder the development and 

market formation for sustainable aviation fuels. The sequential analysis of the regulatory dimension 

showed how priorities and discourses on aviation sustainability politics developed. The COVID-19 

crisis led to diverse shifts in those already contested discourses. Not only are potentials and priorities of 

different mitigation measures re-discussed, but also the question how short-term and long-term growth 

prospects should be re-evaluated. 

It is thus highly unclear which sustainability path aviation will take in the future. This opens up 

intriguing avenues of further research. As research on sustainability transitions of the aviation energy 

system is still underdeveloped, this study should be understood as a first exploratory attempt to 
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illuminate its components and trace back major developments. Based on some intriguing aspects, which 

were identified in this paper, we propose the following research agenda.  

On the one hand, a variety of empirical aspects of SAF TIS are worth additional attention. Considering 

the technological differences between SAF pathways, it would be interesting to conceive all pathways 

as separate TISs. This would yield insights into diverging developments between individual pathways. 

Further, SAF TIS are not independent of other technological and industrial developments. Within 

economy-wide energy transitions, renewable energy and raw materials are increasingly claimed by 

different industries, opening up new conflicts. The aviation sector is no exception in this respect. Future 

research could address the specific challenges arising from contested renewable resource allocation, 

both regarding biogenic feedstock, and renewable electricity. Such competition could also become 

apparent between the different SAF production pathways and between different levels of governance – 

global, regional, or national. The fact that actors and institutions draw different conclusions with respect 

to policy making in the wake of the crisis shows how open future political frameworks for sustainability 

in aviation are. Finally, it remains unclear how environmental awareness of civil society and, more 

importantly, pro-environmental travel behaviour will develop. 

On the other hand, the currently limited speed of SAF production ramp-up also directs the attention 

towards effective policy approaches to support SAF. Research on lessons learned from other sectors, 

effective adaptations of existing policies, and the development of aviation-tailored approaches could 

yield important policy recommendations. Since the development of effective policies to support SAF 

production capacity ramp-up is seen as one of the most important challenges in the near future, research 

in that field would prove particularly valuable. In this regard, it would merit a detailed look into the role 

of specific governance actors and their impact on the respective TIS. This includes, but is not limited to, 

regulatory agencies and (international) intermediaries. 

More generally, normative research on the ‘right’ sustainability path for aviation, discussing trade-offs 

between the societal benefits of aviation on the one hand, and its necessary contribution to climate 

change mitigation on the other hand, would be a valuable contribution to societal discourses. Overall, 

the specific discourses constructed by different actor groups, their development, and their influence on 

society and policy making constitute another intriguing avenue of future research. 

This also includes further research on the innovation policy mix for allowing and supporting SAFs as 

well as a deeper understanding of the structural overlaps and functional relations (Sandén and Hillman, 

2011; Bergek et al., 2015) between the different SAF TISs. As for the case of biofuels, the use of land 

plays a crucial role it needs to be investigated what advantages biofuels for aviation have compared to 

the use of biofuels for the electricity production or cars. Furthermore, it needs to be understood in what 

way the different SAF and other possible technological pathways for a sustainable aviation sector can 

coexist or require further directional guidance by policy makers and related TIS actors.  

With this exploratory paper, we sought to set the scene for sustainability transitions in the aviation sector, 

an industry characterized by some unique features, and standing only at the very beginning of its 

‘transition’. We are confident that further research from a sustainability transitions’ perspective can help 

to better understand this transition and eventually contribute to a constructive discussion on the right 

path to sustainability. 
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Abstract 

This paper investigates the co-evolution of new industry formation, innovation systems and context over time 

through an analysis of offshore wind in the Netherlands and Norway. We compare these two countries because 

of their historically weak domestic offshore wind markets, long histories in oil and gas and maritime industries 

and active participation in the growing offshore wind market. Our analysis is informed by the technological 

innovation systems framework and context conditions and we derive our results from nearly 60 interviews 

with key stakeholders in both countries. Our results point to three main empirical findings: 1) The Netherlands 

focused much more on explicit innovation system strategies than Norway; 2) Oil and gas is a critical sectoral 

and political context condition with profound impact on offshore wind in both countries: in Norway, oil and 

gas price shocks led to fragmented and fluctuating offshore wind participation; in the Netherlands, offshore 

oil and gas has been on a steady decline since the early 2000s, leading to a constant pressure to diversify. 3) 

The Netherlands had closer industrial proximity alignment than in Norway, leading to stronger innovation 

system emergence and industry participation. We highlight three theoretical contributions: 1) Certain context 

conditions – in our case sectoral and political – play a stronger role in certain circumstances than others; 2) 

Context conditions strongly overlap. We see the political and sectoral oil and gas context as being intimately 

linked; 3) Contexts are not static. As context conditions evolve overtime, so does its effect on the innovation 

system in question. 
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1 Introduction 

Over the past thirty years, offshore wind has turned from a from an immature niche into a large industry to 

help coastal countries transition away from fossil fuel energy sources towards renewable energy. As the ocean 

offers almost limitless opportunities for strong and constant renewable energy whilst avoiding space 

limitations and problems associated with visual pollution, offshore wind holds extraordinary potential. 

Offshore wind in Europe already covers the electricity needs of over 50 million individuals through the 

deployment of over 25 GW of installed capacity; nearly 200 GW are forecast around the globe by 2030 [1,2]. 

Companies, mostly European, are hence flocking to this market and offering their skills, assets and 

competencies, resulting in an extraordinary job engine with a forecast expenditure of nearly 200 billion Euros 

from 2020-2024 alone [2,3].  

However, the successful emergence of a new technology, such as offshore wind, depends on developing strong 

innovation systems, and thus markets and industries, but this is neither automatic nor easy. This depends not 

only on the formation of the technological innovation system in itself, but also on the interplay with context 

conditions that change over time. Context conditions are critical in understanding technological innovation 

system (TIS) development, which are embedded in countries’ histories, capabilities, institutional conditions 

and cultural background [4–6]. Essentially, we study the development of technological innovation systems 

and how context has affected innovation system development. Few studies thus far have taken an in-depth 

look into the role of context on the development of a given technological innovation system over time [7,8] 

and none, to our knowledge, has done so as a comparative study between countries. 

The Netherlands and Norway provide for a unique and pertinent comparison. They share a number of 

similarities, including their geographic location in the North Sea, a long history in oil and gas and maritime 

industries, a weak historical effort in developing a domestic offshore wind market and yet are active 

participants in the growing international market, which allows us to empirically compare the two cases [7,9]. 

While the Netherlands is now developing a strong domestic market, it was formerly exceptionally limited and 

fragmented [10]. Norway has no domestic market. Despite a weak domestic market, both countries are active 

participants in the global offshore wind market [10–13]. Nonetheless, their performance is not homogenous, 

with the Netherlands emerging as a more successful industry leader than Norway over the past 20 years (see 

section 4.2 for a detailed description) [14,15]. Therefore, despite similar starting points, these two countries 

pursued significantly divergent offshore wind pathways. 

The relevance of this research speaks to the importance of context conditions in affecting the emergence of 

technological innovation systems. By studying two countries with similar backgrounds, but divergent 

developments in a specific technological field, we can highlight not only key differences in the emergence of 

the innovation system itself, but the role that unique context conditions have played on this development over 

time. Further, we understand that contexts are not static. As context conditions change overtime, so does its 

effect on the innovation system in question. 

 

2 Theory 

2.1 Technological innovation systems 

The technological innovation systems (TIS) theory has evolved to become a popular framework to analyze 

the development and diffusion of novel technologies [16,17]. A TIS is defined as a network of actors and 

institutions engaging in the generation and diffusion of a technological artifact [16,17]. Actors are the key 

players in the innovation system, and can include private companies, government bodies, networking 

organizations and research groups. Institutions are the hard and soft rules that govern the technology, while 

networks are the dynamics that allow for the exchange of tacit and explicit knowledge and support interactions 
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between actors. Infrastructure includes physical infrastructure – such as roads, power supply, ports and 

telecommunications – and knowledge infrastructure, such as the presence of technical universities. Via the 

introduction of the functional analysis in particular, the TIS approach contributes to a more dynamic 

perspective to analyze technological change [4]. TIS is typically composed of seven functions, or processes, 

that influence the generation and diffusion of a given technological artifact and are dependent on the actors, 

networks, institutions and infrastructure that make up its structure [4]. The seven functions are: 

 

Table 1: The seven TIS functions[4] 

Function Description 

F1 Entrepreneurial 

activity 

Private sector engagement in the industry, including incumbent 

diversification, startup activity and full-scale product demonstration 

F2 Knowledge generation 

Production of knowledge can occur at research institutes, such as 

polytechnic universities, independent research centers or within private 

companies in R&D departments. This is known as ‘knowledge by 

searching’. ‘Knowledge by doing, using and interacting’ occurs through 

knowledge gained whilst developing commercial projects. 

F3 Knowledge diffusion 

Knowledge diffusion is the exchange of knowledge and can occur between 

the varying actors that produce knowledge. It can be facilitated by 

networking organizations, R&D collaborations or on commercial project 

collaboration. 

F4 Guidance of the search 
Guidance of the search are visions set forth by either the government in 

support of a new technology or come from within the industry itself 

F5 Market formation 

Market formation is the concrete establishment of a new market, often 

mandated by the government in the initial phases of development and 

support by policy measures, subsidies, tax breaks, etc. Commercial market 

formation occurs once the technology has matured. 

F6 Resource mobilization 

Public resource mobilization dedicates financial and human resources 

towards supporting a new technology, such as through tax breaks, subsidies, 

funding research institutes, etc. Private resource mobilization occurs within 

companies that either invest in or diversify into a new technology. This can 

be either human or financial resources. 

F7 Counteracting 

resistance to change / 

legitimacy 

Legitimacy is the private, public and civil society acceptance of a new 

technology. Actors can either resist change or increase legitimacy for new 

technologies through the formation of networks or coalitions. Such 

coalitions may lobby for or against specific policies, or more generally place 

an issue on the political or public agenda.  

 

These functions are neither linear nor path dependent, but interact with each other in positive or negative 

feedback loops [4,16,18–20]. As such, feedback loops can perpetuate or break vicious cycles or virtuous 

circles. 
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2.2 Technological innovation systems-in-context 

The emergence of innovation systems does not occur in isolation. A technological innovation system (TIS) is 

embedded in a wider context that influences its development. In order to understand TIS development, the 

characteristics and interdependency with context structures in which TIS are embedded play an important role 

[6,8]. Bergek et al. distinguish between different types of context, highlighting how sectoral, geographical, 

political and technological structures can influence the development of a TIS in different ways, whilst at the 

same time these structures can be influenced by developments in the TIS [6]. These context structures can 

play a critical role in the emergence of an innovation system. “…Variation in context structures affects 

variations in TIS development, including different applications, designs, or pathways of a novel technology” 

[21]. 

TIS are influenced by institutional contexts that differ across space, and in part have their origins in countries’ 

histories and economic structures [22]. Countries’ institutional setups change very slowly and gradually, often 

exhibiting path dependent traits that explain the persistence of institutions [9,23]. Therefore, differences in 

context conditions result in differing TIS dynamics.  

The sectoral industrial context can harbor firms, assets and infrastructure that can be used in new industry 

formation [7,24]. A TIS can be embedded in related sectors to varying degrees, for instance depending on the 

degree of technological relatedness and overlap of actors. Such overlaps may lead to competition over 

resources and attention, but it may also lead to a transfer of resources where the TIS benefits from available 

resources in the pre-existing sector [25]. Sectoral contexts therefore shape the development of a TIS where 

such overlaps exist, yet the nature of such influence remains unpredictable [26].  

Top-down innovation system builders, often governments, represent an important political context, for 

example by increasing environmental protection provisions. This may force companies to look for new 

markets or business opportunities. Moreover, governments may encourage investments in new industries by 

providing various investment incentives, R&D funding, market creation policies, or more generally by 

articulating long-term visions and expectations [27,28]. Naturally, this can work inversely through continued 

support of embedded institutions and structures, such as a pro-fossil fuel agenda. Thus, the focal TIS can also 

be understood to be embedded in broader political system that may either constrain or enable the further 

development of the TIS [6]. 

While technological innovation systems are international by definition, studies often focus on national 

determinants of system development, including domestic market formation. A domestic market feeds back 

into the other TIS functions within a country and thus helps both the industry (technological generation) and 

market (diffusion) succeed. Naturally, developments of a TIS in one country are dependent on TIS 

developments outside the country. Indeed, a study of offshore wind in the United Kingdom, Germany, 

Denmark and the Netherlands [29] demonstrates that the four countries combined made up a complete 

innovation system, whereas weak system functions were identified in each individual country. Hence 

international markets act as an additional geographic context condition when studying the national dynamics 

of a given TIS [6,30].  

Finally, the role of other existing or emerging technological innovation systems (known as ‘TIS-TIS context’) 

can spur or clash with the TIS in question. Jointly building legitimacy for multiple renewable energy 

technologies may help grow confidence in the industries and even increase the availability of resources, such 

as from subsidies. However, there can also be competition if two innovation systems are seen to be at odds 

with each other. For example, developing a more expensive renewable energy technology may increase 

electricity prices, causing resistance by technologies dependent on access to plentiful and cheap electricity.  

Bergek et al. note that context conditions are not clearly delineated as they often overlap and interact with 

each other [6]. An important insight from studies of the political economy of sustainability transitions is that 
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the nature of the relationship between the political context and new industry formation is also influenced by 

the industrial sectoral context [31,32]. The relations between established industries and governments are often 

characterized by a mutual dependency, which means that policies are developed to support historically 

important industries in a particular geographic context [33]. Indeed, previous literature has demonstrated the 

important sectoral and political influence of the oil and gas industry on the emergence of, and participation in, 

the offshore wind industry [7,25,34]. Hence, while we understand that all context conditions matter for the 

emergence of innovation systems, we focus particularly on the effect of the political and sectoral oil and gas 

context on the emergence of the offshore wind industries in Norway and the Netherlands. 

 

3 Methods 

Our analysis aims to shed light on the key differences in the emergence of offshore wind technological 

innovation systems and the role and interplay of key context conditions in the Netherlands and Norway. We 

use the seven system functions, as described in the theory, to provide an analytical framework. We understand 

that functions do not perform in isolation, but 1) interact with each other in positive or negative feedback 

loops; and 2) are dependent on context conditions, such as competing industrial sectors and associated political 

contexts. We compare the emergence of the offshore wind innovation systems in the two countries from 2002-

2019.†‡  

Our research is informed primarily by semi-structured interviews with Dutch and Norwegian offshore wind 

companies, networking organizations and government officials. Different company profiles illustrate different 

corporate challenges and strategies and highlight varying needs in the performance of the TIS. As such, we 

interviewed startups, recently established companies, large and small diversifying enterprises, networking 

organizations and government actors. In total, we conducted 56 semi-structured interviews in Norway and the 

Netherlands (25 and 31, respectively). We developed a standardized, cross-country, semi-structured interview 

guide that covered the seven TIS functions, the company’s historical engagement in offshore wind, 

international market access strategies and barriers, the impact of policy on decision making, the effect of other 

industrial sectors – such as oil and gas – and the ability to apply existing skills and assets to offshore wind. 

All actors provided consent to record and transcribe the conversation and all quotes have been anonymized to 

ensure confidentiality. We substantiate and complement our interviews with key literature, including the 4C 

Offshore Wind database, official policy documents, research agendas and industry journals, such as Offshore 

WIND and Windpower Monthly. 

 

4 State-of-affairs: offshore wind and the oil and gas industry 

Before delving into our results, we briefly outline the European, Dutch and Norwegian offshore wind market 

and industry. Subsequently, we discuss the oil and gas background in the two countries of analysis. 

4.1 European offshore wind industry and market 

The offshore wind industry is composed of a wide array of actors, including turbine and foundation 

manufacturers, installers, vessel suppliers, cable producers, developers, geological surveyors, consultants, 

owners and financial institutions, amongst others. Europe currently accounts for 85% of the entire offshore 

wind market (fully commissioned, partly commissioned, under construction and pre-construction), although 

 
† Years for offshore wind farms referenced throughout the results refer to the year of commissioning for an offshore wind farm. 

Due to the long lead time, these projects began development several years prior to this year, implying that some innovation system 

formation began at an earlier stage. However, we do not consider this problematic as all offshore wind farms contain a time lag.  
‡ 2002 is the year the first larger-scale offshore wind farm – the 160 MW Horns Rev 1 in Denmark – was commissioned. 2019 is 

based on most recent available data. 
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this share is changing as China is developing a major offshore wind market and other Asian countries and the 

United States are on the near horizon.[1] Chart 1 shows the growth of offshore wind in Europe from 2002 to 

2020. Chart 2 shows the share of offshore wind industrial activity by country on European offshore wind 

farms.§ The top seven countries currently represent 93% of all stakeholder activity in Europe.** The United 

Kingdom clearly dominates the field, with nearly 40% of all activity, followed by Denmark, the Netherlands 

and Germany. 

Chart 1 Total offshore wind cumulative installed capacity in Europe from 2002-2020 

 

Chart 2 Offshore wind activity on European offshore wind farms from 2002-2020 

 

4.2 Comparison of the Dutch and Norwegian offshore wind industries 

 
§ N.B. Data in this section is derived from the 4C Offshore Wind Database, 2019 
** Stakeholder activity is measured by contract entries, and does not indicate the value of the relative supply segments. For example, 

there may be numerous ‘vessel – personnel’ contracts for offshore wind farm construction and maintenance, representing a 

(relatively) low monetary value, whereas there may be only one ‘manufacturer – topside’ (i.e. turbine producer) for the same 

windfarm with a much higher single contract value. 
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The Netherlands has grown from 6% of all non-domestic, European offshore wind activity in 2002 

(commissioning of the world’s first 100+ MW offshore windfarm in Denmark) to 14% in 2020, as shown in 

Chart 3. Norway dropped from 5.9% of all activity on the first offshore wind farms to 3.9% by 2019. Further, 

the Netherlands employs nearly twice as many people in offshore wind per capita than Norway, with 

approximately 70 people per 100,000 versus 47 per 100,000 in Norway [3,35].  

Chart 3 Dutch and Norwegian stakeholder share on non-domestic offshore windfarms 

 

Chart 4 shows Dutch and Norwegian market penetration by each stakeholder type. It becomes immediately 

apparent that the Netherlands has taken a large share in numerous offshore wind segments, namely ‘vessels – 

substation’, ‘vessels – foundation’, ‘vessels – TP installation’, ‘vessels – support’, ‘vessels – other’, 

‘manufacturing foundations’, ‘installations’ and ‘manufacturing – other’, all with more than 25% of the entire 

(non-Dutch) European offshore wind market. Major installers, such as van Oord and Boskalis massively 

contribute to the ‘installations’ segments, while Sif and Smulders supply more than 1/3 of all monopiles and 

transition pieces, thus giving the Netherlands an advantage in many of the ‘manufacturing’ segments[11].  In 

Norway, the largest shares of market penetration are ‘vessels – cables’, ‘vessels – other’ and ‘consultancy’ at 

11%, 12% & 7%, respectively. The Netherlands proves to be a much more active and diverse participant than 

Norway, buoyed by vessels, installations and industrial manufacturing. Norway, while also a smaller country 

by population, does contribute to the vessels and installation segments (for example, Fred Olsen Wind Carrier) 

and holds a unique position in the consulting sector (notably DNV GL). 
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Chart 4: Dutch and Norwegian market penetration by stakeholder type on non-domestic European offshore wind farms 
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4.3 Oil and gas background 

Both the Netherlands and Norway are historically active participants in domestic and 

international oil and gas markets with strongly embedded industries [7,36]. Much research, as 

well as official statements from both the government and industry, emphasize the relevance 

and importance of the oil and gas industry for the growing offshore wind industry 

[2,25,26,29,37]. Since the 1970s, both countries witnessed a strong rise in domestic offshore 

oil and gas production and hence developed expertise to provide services to the international 

offshore oil and gas services market [38,39]. However, since the 2000s, both global and 

domestic oil and gas dynamics have shifted. Notably, two oil price shocks in 2008 and 2014 

rattled global markets and had a profound impact on the industries in these two countries [39]. 

Second, domestic oil and gas production also shifted. In the Netherlands, offshore oil and gas 

began to decline around 2004 as wells became smaller and decommissioning costs rose, leading 

to a decline in new offshore explorations [38]. This was offset by newly discovered onshore 

gas fields in the Province of Groningen, which were heavily supported by the government and 

led to a massive increase in onshore gas production [40].  

Total Norwegian oil and gas production reached a peak in 2004, after which production 

declined until 2013. Since 2004, the production of oil has declined significantly, with large 

parts of this decline offset by increased production of gas. Since 2013, production has increased 

following several recent discoveries, most notably the Johan Sverdrup field, and production is 

expected to remain stable and even increase slightly into the early 2020s  [41]. 

Oil and gas extraction alone (excluding oil and gas services) has represented between 35-53% 

of total Norwegian exports since 2000. Moreover, an estimated 140,000 people were directly 

or indirectly employed in the petroleum and petroleum related industries in 2018, representing 

5% of the total workforce [42]. Norwegian petroleum related industries employ nearly twice 

as many people as in the Netherlands and has a turnover twice as high in oil and gas despite 

being a country three times less populous [39]. It becomes clear that, while both countries are 

active in both domestic and international oil and gas, Norway is historically and currently much 

more embedded in oil and gas than the Netherlands. [38,39,43].  

 

5 Results 

Our results point to a number of key differences in the emergence of the Norwegian and Dutch 

offshore wind innovation systems over the past two decades. We highlight prominent 

similarities and distinctions in the development of the innovation systems in both countries and 

evaluate the role of context in this evolution. Further, our results also point to a high degree of 

relatedness – also known as proximity alignment – between existing competencies and the 

needs of the new industry and market [39]. 
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5.1 2000-2010: market formation phase 

5.1.1 Norway 

Following a period of small demonstration farms in the 1990s, the early 2000s began to see the 

rise of a European offshore wind market, albeit still heavily subsidized and supported by 

governments. Norway began to develop an offshore wind industry with a few firms starting up 

activity around 2005, indicating an initial impetus in entrepreneurial activity (F1) [44]. 

Common for these firms, such as Owec Tower and Norsk Hydro, was that they exploited 

existing competences from the offshore oil and gas industry [34]. The concepts developed by 

these firms were mostly focused on foundations and turbines. However, in 2005, seven energy 

companies founded the company Vestavind Kraft AS, thus creating another large actor in the 

Norwegian wind power industry, which led to the establishment of Vestavind Offshore in 2009. 

In this initial phase, several large energy companies, including Statoil, Statkraft, Shell and Lyse 

Energi, invested in offshore wind technology R&D projects in collaboration with the 

Norwegian Research Council (F2) [45]. 

Offshore wind gained further steam in 2007 and 2008 in Norway with a number of important 

developments. First, Statoil announced plans to construct the first floating offshore wind 

turbine in 2007. A number of other large firms, such as Bergen Group and Kværner, entered 

the offshore wind industry that year (F1). Second, the political context changed in 2007 as 

climate change rose on the public agenda and a more environmentally aware Minister of 

Petroleum and Energy took office in late 2007. The new minister set up an expert group labelled 

the Energy Council that was given the task to deliver a special report on the potential for 

offshore wind in Norway. The increased attention to climate change materialized in a cross-

parliamentary agreement on climate policy, which proposed that policy should support both 

R&D and demonstration of offshore wind (F2, F4). The settlement led to the establishment of 

eight publicly financed Centres for Environment-friendly Energy Research in 2009. Two of 

these Centres, NORCOWE and NOWITECH, were dedicated to offshore wind (F2).  

Between 2007 and 2009, two offshore wind networks (Arena NOW and Arena Mid-Norway) 

were also formed in and around Bergen and Trøndelag [46] (F3). The clusters were initially 

established by firms with competences from the petro-maritime industry. The clusters were 

later complemented by research organizations, and received so-called Arena status from 

Innovation Norway, part of the Norwegian innovation policy tool-kit.  

The first wave of offshore wind initiatives reached its peak in 2009 and 2010. This wave was 

set off by the decline in demand for oil and gas services following the financial crisis and oil 

price crash in 2008 (F4). The decline led many firms to look for new business opportunities in 

other areas, and offshore wind fit well given the existing infrastructure, knowledge base and 

assets related to the oil and gas industry (F6) [7]. The increased interest in diversification from 

oil and gas to offshore wind was accompanied by articulated ambitions from policy-makers, 

including several Ministers of Petroleum and Energy [45,46] (F4). A new law for production 

of offshore renewable energy was adopted by Parliament in 2009, and Vestavind Offshore 

acquired a license for the 350 MW domestic offshore wind project, Havsul (F4) [47]. The 

government also established the public-private organization INTPOW to help firms gain access 

to international offshore wind markets (F3) [48]. However, there has been limited incentive for 
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a rapid expansion of new renewable energy production in Norway due to the vast hydropower 

resources that cover nearly all domestic electricity consumption at a relatively low cost[49]. 

Therefore, no market creation policies were implemented and the only turbine commissioned 

was Statoil’s floating 2.3 MW Hywind turbine in 2009 (F1, F5). Many of the firms interviewed 

suggested that this lack of a domestic market represented a barrier for their entry into offshore 

wind. According to one small oil and gas supply company: “What has been the problem in 

Norway is that we have had no domestic offshore wind market. It is very difficult to enter a 

market that does not have a domestic market.” 

While there was no public support for a domestic market, several large firms linked up with 

the growing international markets. Statoil and Statkraft (utility) became joint owners to develop 

the Sheringham Shoal project in the United Kingdom, and several oil and gas suppliers were 

involved in the Alpha Ventus wind farm in Germany [48]. For many firms, the motivation for 

entering offshore wind was the decline in oil and gas in 2009. However, for several firms, the 

main reason for diversification was the growth in the international offshore wind market around 

2010: 

 

The drive for us to move into offshore wind was first of all that in 2010 the offshore wind market 

really started to kick off. It was of course an interesting business because there’s a lot of synergies. 

It’s basically the same type of competences, the same experience, the same skill set required for 

designing an offshore structure. (Medium-sized diversified oil and gas company) 

 

5.1.2 The Netherlands 

Offshore wind in the Netherlands in the 2000s was a period full of great expectations, 

inconsistent and changing policy, weak market subsidies, strong R&D support, the occasional 

new offshore wind farm and steadily declining offshore oil and gas production. Nonetheless, 

the innovation system began to develop, with certain functions performing better than others. 

In 2002, the government set expectations for 6000 MW of offshore wind by 2020 and 

established two parks to be built under the ‘Round one scheme’, with one of them – Egmond 

aan Zee – receiving additional financial and political support as a larger-scale demonstration 

farm (F4, F5) [40,50–53]. Subsequently, the government changed the regulations and opened 

up a large area in the Dutch North Sea to be permitted for offshore wind, known as the ‘Round 

two scheme’ (F4) [53]. As such, many companies applied for offshore wind permits (F1). 

However, the tremendously high costs, altered and weak subsidy system, high burden of risk 

shouldered by companies and the “lack of an operational institutional structure…brought the 

Dutch offshore wind energy supply market to a complete standstill” [54] (pg. 2052),[28,53]. 

Therefore, no additional farms came to fruition under the Round two program until 2015 (see 

section below).  

However, while the Netherlands was reticent to invest in expensive home market formation, it 

did heavily promote R&D, networking and knowledge development (F2, F3). Established in 

1999, Delft University’s Wind Energy Research Institute (DUWIND) became a leading 

institute in generic and offshore wind specific technology [55]. In 2008, the Netherlands 

established the Far and Large Offshore Wind (FLOW) R&D and networking program as the 
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first major, dedicated offshore wind knowledge development and networking organization in 

the country [56,57]. At this time, Dutch companies continued to invest in skills and assets – 

such as purchasing vessels, acquiring new equipment and dedicating private R&D resources to 

offshore wind – to supply the growing international market (F6) [3]. Not only were Dutch 

companies well-poised to address the needs of the growing offshore wind industry, buoyed 

particularly by the Danish and then British markets, but there was also a sense of expectation 

in support of offshore wind to achieve the six-gigawatt target.  

As offshore wind began to takeoff around Europe, domestic offshore oil and gas extraction in 

the Netherlands began to decline in 2004 (despite an increase in onshore gas extraction), with 

the 2008 economic recession and oil price crash further cementing offshore wind as a viable 

industry [36,43]. According to one Dutch incumbent: 

 

In recent years, offshore oil and gas has slowed down obviously with falling oil price. But even 

before that, offshore wind was picking up. And as a way of diversifying into more areas than just 

primarily oil and gas related, we started to focus also on offshore wind. Because from our 

perspective, building complex equipment for offshore purposes is really the same technology as you 

use in offshore wind as you use in offshore oil and gas. 

 

Indeed, many established large and small companies stated that the weakening oil and gas 

market in the Netherlands and globally around 2008 influenced their decision to diversify into 

offshore wind. Some companies anticipated the trend, while others were forced to diversify, 

and the increasing consistency of offshore wind projects around Europe fed confidence. The 

total number of Dutch stakeholder activities (contracts) nearly tripled to 610 between 2007-

2010, thus increasing its total European market share to 13% in 2010 [58]. According to one 

established SME: 

 

We moved in actually at a time where we just saw synergies. Oil and gas was flourishing at the time. 

So, when we started with offshore wind we had a really good business in oil and gas. But we wanted 

to diversify a bit, and we saw an opportunity, and we saw that there were not that many players 

active, and we thought that ‘Well, this is something we have the disciplines for.’ 

 

Further, these established diversifiers explicitly stated that the two Dutch projects in 2006 and 

2008 played no role in their decision to diversify nor in their ability to access markets; that is 

to say that many companies first internationalized and leveraged their existing skills, assets and 

connections to establish their first offshore wind project and then re-shored their expertise once 

the Dutch market began to develop. For example, one large Dutch company stated:  

 

And at that time [early Danish project] when people were asking for a [product], there was actually 

only one company who had the ability to make [the product] that they needed. So, logically, from a 

technological search, they landed with [our company] as being most probably the only company 

able to come close to what they needed. 
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5.2 2010-present: the take-off phase 

5.2.1 Norway 

Following 2010, the international offshore wind market matured significantly and numerous 

400-500+ MW projects were developed annually, leading to a new phase of technological 

diffusion. However, the Norwegian TIS did not significantly support offshore wind beyond 

knowledge development and some experimentation. Several lobby initiatives therefore took 

place between 2010 and 2011 in an attempt to convince decision-makers to fund large-scale 

domestic projects (F7) [45,46]. First, the company behind the Havsul project, Vestavind 

Offshore, dedicated significant resources to lobby for public support to realize the full-scale 

wind park. Second, the main actors in the two research and industry networks in Bergen and 

Trøndelag lobbied the government for public support for a demonstration park called Demo 

2020.    

However, two major changes in the sectoral and political context occurred at the beginning of 

this period. First, a major petroleum reservoir was discovered that turned out to be the largest 

discovery on the Norwegian Continental Shelf in 30 years [59]. Second, a new Minister for 

Petroleum and Energy was appointed who was less enthusiastic about renewable energy and 

prioritized oil and gas [45]. Thus, signals to Norwegian suppliers were that there would once 

again be lucrative contracts to be gained in the domestic oil and gas industry (F4). In the end, 

neither of the offshore wind lobby initiatives was successful and Vestavind Offshore 

terminated its offshore wind initiative in December 2012 [45]. 

The period between 2012 and 2014 saw a peak in the price of oil and a peak in demand for 

products and services to the petroleum industry (F4). During the same period, there was a 

noticeable reduction in engagement in offshore wind by Norwegian firms [34] (F1). 

 

It boomed in the oil sector, and the oil price was over one hundred, and with the small margins we 

have in offshore wind it was harder to argue for investing in product development for offshore 

wind. (Medium-sized oil and gas supply company) 

 

Several firms also left the NORCOWE Research Centre. However, some firms did remain in 

offshore wind during this period, and others made strategic decisions to diversify from oil and 

gas to offshore wind even during this period of high demand in the oil and gas industry. 

In, 2015 a second wave of engagement in offshore wind began by Norwegian firms, following 

the oil price crash in 2014. Many firms that had previously not entered offshore wind made 

decisions or received their first contracts in this period. Whereas most firms had the 

engineering and technological capabilities to diversify into offshore wind, many firms lacked 

sufficient sales and marketing competences [15]. In response, many firms recruited human 

resources with experience from the renewable energy sector (F6). In this period, firms that had 

entered offshore wind at an earlier stage continued diversification activities. 
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In 2017, the state-run oil and gas company Equinor (formerly Statoil) opened the world’s first 

floating offshore wind farm in Scotland, and increased its presence in other bottom-fixed 

markets [34]. For many firms, Equinor’s presence in offshore wind represented an important 

mechanism for accessing the international offshore wind market: 

 

It is an advantage for us that Equinor goes more and more internationally with offshore wind. 

Because then we have our biggest customers in the oil and gas bit here at home that we have been 

working with since the 90s. We have very good relations, so it is clear that to have a Norwegian 

energy company going international? Are you crazy? (Medium-sized oil and gas supply company) 

 

However, some firms highlighted the risks of overreliance on this one large company for 

market access. Moreover, about half of the interviewed firms argued that there was still a need 

for full-scale domestic projects. A reason for this is that some firms found it challenging to 

secure contracts without having previously demonstrated their products or services [13,15]. 

The oil price downturn in 2014 lasted for several years and kick-started a debate about the 

future demand for Norwegian oil and gas. Two government white papers published in 2017 

pointed to this decreased demand as one of the most pressing concerns for the Norwegian 

economy and argued for increased attention towards diversification [60,61] (F4). With 

increased attention to climate change, the need to electrify other sectors in Norway, and future 

decline in demand for oil and gas, offshore wind had once again risen on the political agenda. 

In 2016, parliament asked the government to provide a support scheme for the realization of a 

demonstration project for floating offshore wind no later than 2017 [62]. The political 

opposition later argued that this had not been followed up by the government, and it continued 

to argue throughout 2017 and 2018 for government funding for offshore wind demonstration 

projects (F7). However, there were still no concrete plans for developing a Norwegian 

demonstration farm or commercial market by the end of 2018 (F5). 

Even though offshore wind was kept as a prioritized topic for energy related research and 

retained public investment (Energi21 2018), the NORCOWE and NOWITECH research 

centers on offshore wind ended their lifetime as publicly funded research centers in 2016. 

However, they have continued as formal research networks (F2). Moreover, R&D statistics for 

the period 2007 to 2016 show that, following the increase in renewable energy funding in 2009, 

both public and private R&D expenditure remained stable, whereas petroleum related R&D in 

the private sector grew significantly [63] (F2). 

In 2019, the Ministry of Petroleum and Energy approved 2.3 billion NOK (roughly 230 million 

Euros) for Equinor’s 88 MW Hywind Tampen floating offshore wind project. The motivation 

behind the funding, administered through the state agency Enova, was that it would contribute 

towards the commercialization of floating offshore wind and assist Equinor and Norwegian 

suppliers in their international ambitions whilst reducing carbon emissions from petroleum 

production [64]. 

In summary, many firms have now made a strategic long-term commitment to offshore wind 

because they believe that, even though there will be a market for oil and gas for some time, it 
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makes strategic sense to be established in several markets. However, a lack of political 

commitment to support such a diversification strategy has dampened some firms’ expectations 

for the future profitability in offshore wind: 

 

I think oil and gas has come back to lower level than before, but I still think it will be in this order 

of magnitude for 15-20 years. Offshore wind is very difficult to say, depending on what happens 

in Norway, but I don’t think it will be that big as an export industry. (Medium-sized oil and gas 

supply company) 

 

The political commitment to support a diversification strategy remains unclear. The Prime 

Minister stated as late as in November 2018 that the Government’s “main policy aim is to 

provide a framework for the profitable production of oil and gas in the long term” [65]. 

Further, the Prime Minister has downplayed the Government’s responsibility to develop an 

offshore wind industry in Norway, stating “it would have to be private actors that will have to 

make the decisions to invest” [66]. 

 

5.2.2 The Netherlands 

The offshore wind industry continued to develop in the Netherlands, new expectations were 

formulated and offshore oil and gas continued its decline. Larger-scale projects were on the 

European horizon and the Dutch industry continued to perform very strongly, reaching 14% of 

stakeholder activity on all European, non-Dutch farms by 2018 (F1). In 2013, the new Dutch 

Energy Accord was published, which set sights on a significant domestic market for offshore 

wind in the near future to be able to meet its renewable energy commitments of 14% by 2020 

and 16% by 2023 (F4) [67,68]. However, the permitting system remained unchanged, in which 

developers could apply for permits and were able to receive some subsidies for projects. 

Therefore, due to the extraordinary costs and high risk of offshore wind, only the relatively 

small Eneco Luchterduinen (129 MW) and the nearshore Westermeerwind (144 MW) came 

online by 2015, at a time when Germany and the United Kingdom were commissioning 500+ 

MW projects annually (F5).  

The Netherlands also began to invest further in helping the offshore wind innovation system 

emerge. Significant government resources were allocated to develop business networking 

organizations and R&D funding [56,69]. For example, in 2010, the Northern Netherlands 

Offshore Wind association was established with the objective of “supporting the ambitions of 

the business world in Northern Netherlands that is or plans to be active in the offshore wind 

industry by joining forces as businesses, knowledge institutes and government bodies” [70]. In 

2013, the Buccaneer Delft incubator and startup accelerator, which is explicitly focused on 

offshore energy (and hence largely offshore wind), was founded (F2) [71]. In 2015, the FLOW 

R&D and networking organization was rebranded as GROW (Growth through Research, 

Development and Demonstration in Offshore Wind) and received a significant boost in funding 

to support innovation (F2, F3, F6) [57,72]. In 2015, DUWIND released its 2015-2020 R&D 

agenda, explicitly shifting towards offshore wind (F2) [73]. Despite a still relatively weak 
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domestic market and shifting policies for offshore wind from 2010-2015, it is clear that the 

offshore wind innovation system was developing, along with massive private investments in 

new vessels, personnel, R&D, etc. [74] (F6).  

At this time, the domestic offshore oil and gas market continued to decline in the Netherlands, 

and a second, even larger oil price crash hit global markets in 2014; many of the traditional oil 

and gas firms therefore continued to diversify and solidify their presence in offshore wind [38]. 

According to one Dutch oil and gas incumbent: 

 

I know that a lot of companies are now in offshore wind. In the good oil and gas time, [they weren’t] 

looking at wind. There is no oil and gas at the moment. There is completely nothing. All the jack-

ups were lying beside the quay because there was no work. We already missed for two years oil and 

gas. It’s a very difficult world for oil and gas. Nobody wants to invest any more. 

 

Following 2015, a further development in Dutch offshore wind occurred and started to 

complete the missing links in the Dutch innovation system, including the commissioning of 

the world’s largest offshore wind farm at the time, the 600 MW Gemini park in 2017 (F5). 

Further, the Roadmap to 2020 (published in 2015), set its sights on 4.5 GW of offshore wind 

installed capacity by 2023 (F4, F5) [10]. To achieve these targets, the Dutch government 

reformulated the permitting system for the third time, shifting to a government-administered 

tendering system, thus making it simpler, easier and clearer for developers to construct offshore 

wind farms (F4, F5, F7) [10]. The government currently determines the locations for new 

offshore wind farms, guarantees permits and subsequently tenders bids to potential developers. 

Further, the government arranges all preliminary work, including conducting wind resource 

assessments and geological surveying. Finally, the government takes responsibility for grid 

connectivity, including the offshore substation, thus dramatically reducing the costs and risks 

for offshore wind developers [10]. At this time, new networking organizations were formed, 

such as the Port of Rotterdam Offshore Wind Coalition (2016) and the Offshore Wind 

Innovators (2017), which are designed to help companies, and especially startups, network and 

develop their products (F3) [75,76]. According to one business networking organization: 

 

We’re trying to help startups and SMEs to bring their innovation quicker to the market by focusing 

on the business aspects, business challenges they have. Secondly, finding launching customers for 

your first product, which is the most difficult to do. And three, get the innovation visible and help 

them with marketing. Fourth is the peer to peer sessions. Entrepreneurs around the table from 

startups or SMEs. We talk about the business challenges they have around a theme we choose up 

front. 

 

These organizations operate outside of domestic market formation and are tailored to industry 

formation, regardless of where the market is. The government also sponsored the 20 MW 

Borssele V demonstration zone, designed to promote innovation and help companies test out 

high technology-readiness-level products offshore and in real-world conditions (F1) [77]. 

Therefore, we see 2015 as a transformative year, in which the Dutch began to complete its 
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missing components of the innovation system, including developing their own steady and 

strong domestic market. As a result, a new roadmap was formulated in 2018 that outlined an 

additional 7.5 GW of new installed capacity from 2023-2030, for a total of 11.5 GW [78]. 

 

6 Analysis 

The Netherlands has become more successful in creating the conditions for the emergence of 

an offshore wind innovation system than Norway over the past two decades. Despite a 

historically weak domestic market until more recently, Dutch companies forged ahead in the 

Danish, British and German markets. Norway, for its part, has had a more erratic industrial 

participation record with different periods of increasing and declining interest. We highlight a 

number of key differences in the emergence of the innovation systems and the context 

conditions that played a role in the evolution of offshore wind. Further, industrial proximity 

appears to play a strong additional sectoral context role for the growth of many companies in 

offshore wind, with both Dutch and Norwegian companies relying on existing competencies 

to participate in these new markets. However, many Dutch companies were better aligned to 

the growing international offshore wind market than their Norwegian counterparts, thus 

allowing them a greater share of access, which fed back into the emergence of the innovation 

system. We discuss these elements in the sections below.  

 

6.1 Innovation system conditions 

In a first instance, we can highlight a number of key differences in the emergence of the 

innovation systems in the two countries. First, due to a need to increase the share of renewable 

energy in the energy mix, the Netherlands set high expectations for offshore wind at a very 

early stage. Without inducing the space constraints of onshore wind or large-scale solar 

photovoltaic, offshore wind was seen as a key Dutch solution. Indeed, it sponsored two 

demonstration farms in the 1990s (Irene Vorrink and Lely), and in 2002, government officials 

claimed a vision for six gigawatts of installed capacity by 2020 [40,79]. While the Netherlands 

failed in achieving its targets, there were high expectations for offshore wind. Norway’s 

electrical system was already decarbonized through a high utilization of cheap hydroelectric 

power [49]. Visions for an offshore wind market were seen as a means to buffer the existing 

system and provide a space for Norwegian companies to gain offshore wind experience.  

Second, the Dutch established explicit and dedicated offshore wind networking organizations, 

such as the Offshore Wind Innovators, FLOW/GROW, the Port of Rotterdam Offshore Wind 

Coalition, Northern Netherlands Offshore Wind Association and the technology and 

innovation cluster ‘TKI Offshore Wind’, amongst others; they are designed for and tailored to 

the Dutch offshore wind industry to help develop and export products and services and only 

minimally focused on market formation. Further, the government offers hundreds of millions 

of Euros in R&D funding explicitly dedicated to the offshore wind industry, which is 

administered through research networks (FLOW/GROW) or research institutes (DUWIND), 

resulting in a number of successful spinoffs, such as the world-leading motion-compensated 

gangway company, Ampelmann.  
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In Norway, while a number of research networks linked to offshore wind have been established 

since the industry started to develop in the early 2000s, the purpose and impact of these 

networks have varied significantly. The first networks were set up to facilitate cluster activity 

and to act as a hub for local firms. While these networks facilitated knowledge exchange and 

collaboration, they were explicitly not set up to engage in any form of lobbying [46]. The 

publicly funded research centers, NORCOWE and NOWITECH, have acted as important 

research hubs to facilitate not only knowledge production, but also knowledge exchange. 

However, their primary mission is “pre-competitive research laying a foundation for industrial 

value creation and cost-effective offshore wind farms”, (supporting low technology readiness 

level knowledge development), similar to Dutch R&D strategies, although to a smaller extent 

[80,81]. NORWEP, for its part, is a third type of networking organization, which, besides 

focusing on the oil and gas industry, also helps facilitate meeting-points between Norwegian 

offshore wind suppliers and international customers and coordinates offshore wind related 

events. However, none of the networks is dedicated exclusively to lobbying for improved 

offshore wind policies, contrary to the Netherlands. 

 

6.2 Context 

Oil and gas is a key context condition that spans geography, politics, sectors, history and 

institutional embeddedness and underscores a divergence in offshore wind industry 

participation between Norway and the Netherlands. Despite a long history in oil and gas in 

both countries, both in terms of production and services, they began to go their separate ways 

in the early 2000s. In 2004, Dutch offshore gas extraction began to decline while transitioning 

to the more lucrative and accessible Groningen onshore gas fields, spurred by strong political 

backing. Offshore extraction costs also rose significantly, due to fewer and smaller fields, 

leading to increased sectoral pressure. Indeed, many companies even started to diversify before 

this decline. Norway also witnessed a shock to the oil and gas industry in 2008 and many 

companies took an interest in offshore wind. As companies that were heavily involved in the 

oil and gas supply chain either predicted or felt economic stress, offshore wind offered a logical 

transition and diversification opportunity. However, offshore oil and gas rebounded in Norway, 

while it never fully recovered in the Netherlands despite globally increasing prices from 2010-

2014. At this time, Norwegian suppliers continued to rely on domestic oil and gas as their main 

industry. While there was certainly a spike in interest in offshore wind by Norwegian 

companies and the government immediately following the 2008 price shock, the high 

investment levels on the Norwegian Continental Shelf between 2011 and 2014 meant that this 

interest was relatively short lived. Indeed, we see greater political support exactly in this period 

in Norway, which then rapidly died off as oil and gas prices rebounded. The story holds true 

for the second, bigger oil price crash in 2014. In the Netherlands, the price crash only 

exacerbated the continued decline in the industry and domestic market. Politically, oil and gas 

in Norway hence remained high on the agenda and has persisted as a cornerstone of the 

Norwegian economy. Notably, the discovery and decision to exploit the Johan Sverdrup oil 

and gas field, the largest on the Norwegian continental shelf in 30 years, shows that the oil and 

gas price shocks were more anomalies to continued extraction than part of a steady downward 
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trend. Hence, political, financial and industry attention largely remained oriented towards oil 

and gas rather than offshore wind. Indeed, even the proposed 88 MW Hywind Tampen floating 

offshore wind project in Norway (commissioning in 2022) will partly electrify oil and gas 

platforms in the Norwegian North Sea.  

Finally, the Norwegian offshore oil services sector has a turnover and employs nearly twice as 

many individuals as in the Netherlands in absolute numbers, thus nearly six times when 

adjusted for population. Therefore, we see that oil and gas is much more embedded sectorally 

and politically in Norway than in the Netherlands and companies in the Netherlands were more 

inclined to diversify and pursue new market opportunities; on the other hand, companies in 

Norway did not have the industrial or political confidence, nor incentives, to maintain a 

diversification strategy [39].  

 

6.3 Industrial proximities 

Both Norway and the Netherlands have a number of competencies that serve them extremely 

well in the offshore wind market, which are typically derived from existing skill-sets, and 

further indicates the importance of sectoral context conditions [29,34]. While both countries 

benefit from industrial proximity, the Netherlands has had greater success with proximity 

alignment than Norway. For example, the Netherlands is historically a large manufacturer of 

steel tubulars (for monopiles and transitions pieces). Norway, for its part, has more experience 

in jacket foundations. Monopiles are a simpler and lower cost product suitable for shallower 

water depths (20-40 meters), whereas jacket foundations are designed for deeper waters (40-

60 meters). Both countries actively promoted their respective foundation industries and 

invested in R&D. Nonetheless, monopiles became the standard on three-quarters of all offshore 

wind projects due to a preference for farms in shallower waters and simplicity of manufacturing 

and installation. As shown above, the Dutch have a 24% market share of all European 

foundations, whereas Norway has a 3% market share. In another example, the Dutch have a 

number of ports that are geographically and physically well-suited to the existing offshore wind 

market, such as the ports of Vlissingen and Eemshaven, which are located near Belgian and 

German waters [82,83]. Hence, the Dutch were well-positioned to enter the offshore wind 

industry due to a greater proximity alignment between their supplier base and international 

market demand. 

 

7 Discussion 

The image we derive of the Dutch versus Norwegian offshore wind technological innovation 

systems is one of differences in targeted system development, a differing interplay of the oil 

and gas political and sectoral context and distinctions in industrial proximity alignments. We 

observe that differing development trajectories in oil and gas have strongly influenced the 

development of offshore wind in both countries. Hence, the sectoral and political context 

weighs heavily on these two countries and their respective efforts to diversify and 

internationalize even while both failed to establish a strong, steady and consistent domestic 

offshore wind market. While both countries are populated by incumbents from related 
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industrial sectors and both have strong basic R&D institutes and (previously) weak market 

formation policies, the Netherlands was able to more effectively foster an offshore wind 

innovation system.  

Our analysis underscores the critical relevance of understanding the role context plays on the 

emergence of innovation systems. By tracing and comparing the offshore wind innovation 

system pathways of two countries with relatively similar starting points, we highlight how 

context has left a distinctive mark over the past two decades. More specifically, we are also 

able to distinguish the relative importance of certain context conditions over others. In our case, 

the oil and gas sectoral and political context conditions have played the largest role on the 

emergence of the offshore wind innovation systems. Notably, and as Bergek et al. suggest, we 

demonstrate that many of these context condition boundaries are blurred and strongly overlap 

[6]. This is most apparent in the interaction between the sectoral and political context in our 

study. Differing political decisions were made and signals sent to the oil and gas industry, 

establishing either grounds for optimism or pessimism. In our case, we clearly see that the 

sectoral and political contexts played the strongest role in influencing the emergence of the 

offshore wind innovation systems. Nonetheless, we also see the relevance of the geographic 

and TIS-TIS contexts. Geographic proximity to international markets has buoyed the Dutch 

technological innovation system, as a country already highly integrated and physically close to 

other European nations. Port infrastructure has brought Dutch competences to offshore wind 

construction projects in Germany, the United Kingdom and Belgium. In regards to TIS-TIS 

context, we can note the importance of the strong Norwegian hydroelectric innovation system, 

which already provides relatively cheap and decarbonized electricity for nearly 100% of 

electricity consumption. This has ensured that offshore wind stayed lower on the political 

agenda than in the Netherlands, where nearly all energy is sourced from fossil fuels, thus 

necessitating an energy transition. Finally, we observe that context conditions are not static. 

Context and its effect on TIS change over time. A key lesson for TIS analysts, particularly 

those employing the framework to understand the emergence of a given TIS, is therefore to be 

mindful of the role and effect of the evolution of context conditions.    

 

8 Conclusion 

Through a comparative analysis of the emergence of the offshore wind innovation systems in 

two countries, it becomes possible to draw more general conclusions for countries interested 

in developing or entering new markets, but are perhaps reticent to invest in expensive home 

market formation while the technology is still in the development phase. In addition to focusing 

on the emergence of innovation systems, it is essential to understand, recognize and target 

fundamental contextual considerations. Sectoral, political, geographic and technological 

contexts all strongly influence and are influenced by the emergence of an innovation system. 

However, different countries and innovation systems will be affected in varying ways by 

different contexts and contexts will interact with each other in different ways. In our case, the 

sectoral and political contexts played the strongest role in influencing offshore wind 

development. However, this may not be the case for all technologies in all countries. Therefore, 

it becomes important to hone in on the most influential context considerations based on the 
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emerging innovation system within a given country’s history, embedded institutions, culture 

and knowledge base. If countries are interested in engaging in new markets, they need to not 

only focus on an innovation system in isolation, but also work with and influence the 

underlying context conditions. 
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A B S T R A C T

A new era of transformative and mission-oriented innovation policy has arisen due to the urgency of grand
societal challenges, such as climate change. This new era requires a massive restructuring of societies, industries
and consumption and will depend on, in part, new technologies and a high degree of coordination between the
industry, civil society and government. These new forms of innovation policy may seriously alter classic in-
novation dynamics. This is indeed the case in offshore wind, in which a specific institutional architecture has led
to a rapidly formed dominant design that emerged early in the technology’s development. Radical experi-
mentation, normally expected at the beginning of technological development, only began to emerge after
20 years of diffusion. This trend reverses classic innovation pathways. This paper empirically demonstrates this
reversed innovation trend and then proposes a new innovation dynamic founded in a new era of grand societal
challenges. It then proceeds to illustrate how The Netherlands has promoted and embedded a rapidly formed
dominant design through an analysis of its offshore wind innovation system based on 31 interviews. It concludes
that well-positioned incumbents and a specific innovation system architecture have created this trend, a notion
applicable to a broader socio-technical system context. A rapidly formed dominant design and quick diffusion
are critical to ensuring countries meet their climate pledges, but may risk early lock-in if there is no room for
experimentation. We propose that governments ensure sufficient attention to variety and experimentation in
innovation systems while maintaining a focus on rapid diffusion.

1. Introduction

Urgency of grand societal challenges, such as climate change, re-
quires a massive restructuring of societies, industries and consumption
and will depend on, in part, the roll-out of new technologies and a high
degree of coordination amongst and between the industry, civil society
and government [1]. The Paris Agreement stipulates that global carbon
emissions need to be reduced to near zero by 2050 to avoid catastrophic
effects of climate change, meaning that the entire energy system needs
to be transformed in just 30 years [2]. For example, the Netherlands has
committed to reducing carbon emissions by 49% by 2030 and 95% by
2050 through the replacement of fossil fuel power plants with renew-
able energy sources, electrification of the transport sector, dec-
arbonization of industries and reduction in agricultural emissions
[3–5]. This new sense of urgency is leading to a rethinking of innova-
tion and industrial policy, in which mission orientation and transfor-
mative change play a strong role [6,7].

These new forms of innovation policy may seriously alter the type of

innovation dynamics that we are used to seeing. Typically, promising
technologies undergo an extensive formative phase – often more than
25 years – while fighting existing regimes, such as the fossil fuel in-
dustry, before diffusion takes off [8–10]. After a period of experi-
menting and increasing variety in new designs, a dominant design is
selected and clear set of industrial actors form around the dominant
design; subsequently, incremental and process innovation occur
[11–15].

For societies in need of rapid diffusion of new technologies to help
mitigate climate change – this lengthy process may prove too long.
Hence, instead of allowing classic innovation dynamics to take their
course while fighting a resistant carbon locked-in fossil fuel regime
[9,16], a dominant design may be forced quickly as policy attention
shifts to rapid diffusion.

Therefore, a different approach may be required in order to foster
rapid technological diffusion [7,17,18]. Current mission-oriented in-
novation policy literature and new notions of transformative innovation
policy suggest a need for a higher degree of coordination amongst and
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within industrial sectors, political actors and knowledge institutes than
conventional, science-oriented agendas [6,19]. Mission-oriented in-
novation policies “are by definition about direction – about concrete
problems to be solved. In brief, MOIP relies on two pillars: First, setting
a purpose for public investments: “big science” meets “big problems”.
Second, creating conditions for new markets: enabling spillovers from
“big science” in form of new demand and supply” (pg. 789) [20].

It is therefore logical to expect government actors to engage with
existing industrial actors and work within existing competencies to
achieve certain targets linked to grand societal challenges in a shorter
timeframe; utilizing and capitalizing on the expertise of incumbents to
foster transitions questions typical notions that incumbents are not able
to, and actively resist, transitions [6,18,21–24].

Indeed, this is the phenomenon that we observe in the case of off-
shore wind, in which this promising technology has undergone a dif-
ferent innovation dynamic and pathway than technologies typically
experience. It largely bypassed the high-variation, disruptive product
testing and technological experimentation phase at the beginning of its
development and instead rapidly entered the process and incremental
innovation phase, leading to a reversal of a typical technological de-
velopment pathway. This allowed for over 20 GW (GW) of installed
capacity in fewer than 30 years [25–27].

The current success of offshore wind essentially piggybacks on on-
shore wind and offshore oil and gas installation industries instead of
undergoing its own radical experimentation phase [18]. Therefore, the
design we see on today’s offshore wind farms is remarkably similar to
those that were initially tested, namely a three-bladed, upwind turbine
placed on a monopile foundation, none of which was originally de-
signed for offshore wind [28,29]. While experimentation has occurred,
most initial innovations in offshore wind have gone into process and
incremental innovation and were led by large, established companies
originating from existing industries rather than startups [28,30] (see
Section 2.3 for a detailed explanation).

A focus on radical, high-variation product innovation – such as
floating designs or hydraulic pump-based turbines – dedicated to and
tailored specifically for offshore wind largely only began after
15–20 years of diffusion and market formation [31–33]. These are the
types of innovations that one would expect during the initial period of
technological ferment and experimentation.

In response to the need to address the urgency of grand societal
challenges on a relatively short timeline, a rapidly formed dominant
design, quick focus on process and incremental innovation and rapid
technological roll-out has altered classic innovation pathway notions.
Many questions, therefore, arise: how did a dominant design arise so
rapidly; who is responsible for its creation; what mechanisms fostered
it; what are the implications for the rapid diffusion of a technology and
its optimal design; what effects does this have on startups and radical
innovators? As societies focus evermore on societal goals and grand
challenges, we are likely to see this phenomenon more often. This leads
us to the following two guiding research questions: How does a specific
socio-institutional architecture inspired by grand societal challenges lead to a
rapidly formed offshore wind dominant design and thus largely bypass
technological experimentation in the initial stages of diffusion? What me-
chanisms explain the reversed offshore wind innovation cycle and what
conditions are necessary for these mechanisms to unfold?

This research is divided into two sections. First, we explain the
technological trajectory of offshore wind, thus demonstrating our no-
tion that a reversed innovation pathway is indeed observed. We
therefore propose a novel innovation pathway based on a new para-
digm designed to address grand societal challenges, in contrast to
classic notions of innovation trajectories.

Second, we investigate the role that the Netherlands – a formative
country in the development of offshore wind in Europe – played in
allowing for and encouraging the blistering rate of diffusion while ra-
pidly embedding a dominant design. We propose that a unique in-
stitutional construct can lead to a swiftly formed dominant design and

quick diffusion of a new technology. To operationalize this notion, we
break down offshore wind into its technological innovation system
(TIS) as a means to analyze the socio-technical system and to shed light
on the conditions that produce a reversed innovation pathway. The TIS
framework allows us to deconstruct how and why this innovation cycle
has occurred.

2. Theory: Reversing the experimental versus sustaining
innovation pathway

2.1. Classic innovation theory

Traditional innovation dynamics literature assumes that technolo-
gical disruptions – new technological promises that break from an ex-
isting product to provide a similar service – first undergo a lengthy
period of technological experimentation in which various new and ra-
dical ideas are tabled, tried and tested by numerous actors [11–13,15].
When nothing has been done before and there is no roadmap to follow,
everyone is free to imagine myriad outcomes. Notions of “technical
variation, selection of an industry standard, and retention via incre-
mental technical change that elaborates and extends the standard”
follow an evolutionary logic, which professes that new opportunities for
technological discontinuities arise and begin to challenge existing
paradigms upon which a new winner will ultimately emerge [15] (pg.
605) [34]. Product variation is critical to test both technological suit-
ability as well as consumer and market preference [15]. As technologies
mature and consumers pick their preferences, the number of different
designs reduces and a dominant design emerges [9,15]. Dominant de-
sign is therefore established when the core components of a technology
are present in the majority of the available and diffused technological
designs, such as the 4-wheeled, combustion engine car, the bicycle with
two same-sized wheels, rotating pedals and rear chain or the three-
bladed, upwind, horizontal axis turbine [15,35,36]. Subsequently,
technological changes come in the form of process innovation – auto-
mation, scale-up and more efficient production practices – and incre-
mental innovation – improving the dominant design by making it
stronger, faster, more efficient, more comfortable, safer, etc.
[11,13,14,37]. These sustaining innovations are occasionally punc-
tuated by disruptive innovations that threaten the existence of the
dominant design and the incumbents that control it, such as the digital
camera for Kodak or refrigeration for the ice industry [12,14,15,37,38].
Indeed, product and process innovation can have a high degree of
complementarity, thus further embedding and improving the tech-
nology [39]. Once established, challenging the dominant design be-
comes very difficult because the technology has worked its way through
the product innovation and technological experimentation phase and a
clear winner has emerged [13,35]. Fig. 1 shows the classic technology

Fig. 1. Classic technological development and diffusion process [11].
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product-process innovation curves [11,12]. The x-axis represents the
chronological development of a technology, in which ‘fluid pattern’ is
characterized by ill-defined and uncertain performance criteria and
crude production practices, evolving to a ‘specific pattern’ of well-ar-
ticulated performance expectations and streamlined production prac-
tices [12].

2.2. Reversing the pathway

Interestingly, we witness that the development and roll-out of off-
shore wind has reversed this pathway, in which process and incre-
mental innovation took hold before radical technological experi-
mentation largely occurred. We consider offshore wind to be a
disruptive innovation that breaks from existing technologies (onshore
wind in this case) designed to provide a similar service (renewable
energy) while trying to break from the techno-institutional complex of
carbon lock-in [9,16]. Its application, and subsequently technological
requirements, in a marine environment, coupled with greater and more
consistent wind speeds and few space constraints, indicates that off-
shore wind represents a fundamental break in technological prospects
from onshore wind. Despite serving as a disruption from existing
technologies to provide a similar service, offshore wind capitalized on
the knowledge previously garnered to quickly roll-out the new tech-
nology and rapidly form a dominant design [28]. Offshore wind de-
velopment occurred through a spatially sticky process of doing, using
and interacting by related incumbents rather than experimenting with
radical product designs [22,40]. Companies learned from previous
projects and improved their processes, leading to a high degree of
process and incremental innovation. Further, as explained in Section
2.4, current offshore wind radical experimentation (such as floating
offshore wind) clearly demonstrates its novelty as a new technology
designed to provide a similar service rather than just continued incre-
mental innovation from onshore wind. Offshore wind is hence part of a
new era of technological development that adheres to a new innovation
paradigm. Below, we describe the innovation pathway for offshore
wind and the rapid convergence on a dominant design, which allows us
to propose a new notion of reversed technological development tra-
jectories. Chart 1 shows the growth of European offshore wind from
2002 to 2020.

2.3. Offshore wind dominant design

2.3.1. Turbines
The current offshore wind dominant design is extensively based on

the marinization of onshore wind fused with maritime expertise, par-
ticularly from offshore oil and gas, dredging and shipping [28,29,41].
Offshore wind is broadly broken down into turbines, foundations,
electrical cables and the installation process and strongly resembles the
original demonstration farms of the 1990s and early 2000s.

The current offshore wind turbine dominant design is a three-
bladed, upwind, horizontal-axis, direct-drive turbine, reaching a power
capacity of 8.5–12 MW and projections for even higher capacities
[29,42–44], indicating that the unit capacity frontier has not yet been
reached [10,42,46–48]. Onshore wind turbines went through a heavy
product innovation phase in the 1970s-1980s, allowing for the quick
marinization of existing technology [10,29,49–52]. Therefore, demon-
stration farms in the 1990s simply used onshore turbines. The con-
tinually increasing capacity is largely the result of a taller turbine hub-
height and blade length, a direct result of incremental innovation
[44,53].

One major innovation is the shift from traditional gearbox gen-
erators to direct-drive systems. Gearbox generators are cheaper, but
more prone to failure and less efficient [49,54–56]. The shift was driven
by greater reliability, increased turbine size and challenging offshore
conditions (accessibility), creating larger benefits for direct-drive sys-
tems. However, direct-drive was not a new or novel product, but rather
market and technical improvements encouraged its adoption by in-
dustry incumbents [49,54] and can therefore be considered as a dis-
continuous innovation designed to sustain the current wind turbine in-
dustry [47].

In line with process innovation and upscaling of the turbine itself,
average offshore wind farm size has steadily increased since the first
demonstration farms to 600–700 MW average today [43], which has
helped reduce costs through more efficient use of capital-intensive
equipment and leveraging economies of scale.

2.3.2. Foundations
Three-quarters of wind turbines are placed on monopile foundations

[28,43]. Other foundations, including jacket, gravity-based and suction
bucket foundations represent a significantly smaller share of all foun-
dations. Indeed, 6 of the 10 first demonstration farms used monopile
foundations. Monopile foundations have increased in height and dia-
meter over the past 30 years, reaching over 120 m in length and 11 m in

Chart 1. Cumulative installed offshore wind capacity in Europe 2002–2020. N.B. only includes countries with at least one 50 + MW offshore wind farm [31].
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width, indicating incremental innovation, while improved production
practices indicate strong process innovation [57,58].

Chart 2 illustrates the breakdown of offshore wind turbine foun-
dations by total installed capacity of all European offshore windfarms
from 1990 to 2022 [15,59].

2.3.3. Cables
Offshore wind turbines are connected by inter-array cables, which

collect the energy and bring it to a substation, which then sends the
energy to the onshore grid [47,56]. Innovation mostly comes in the
form of higher capacity powerlines and a greater use of more efficient
direct current (versus alternating current) systems; this demonstrates
incremental product and process innovation driven by incumbents ra-
ther than rethinking energy vectors or transmission options (such as
energy conversion to hydrogen).

2.3.4. Installation
Finally, the installation process itself has a dominant design.

Foundations are hammered into the seabed using loud pile-driving
hammers, upon which a transition piece is installed, followed by the
turbine itself. The process requires the use of costly jack-up vessels
[60,61]. Since the first demonstration farms, there has been a surge in
dedicated offshore vessels, particularly jack-ups, heavy lift barges and
cable-laying vessels, which are designed and built for the current off-
shore wind market, indicating process and incremental innovation.

2.4. Current offshore wind disruptive innovation

Therefore, the offshore wind dominant design is remarkably similar
to the original designs of the 1990s. This is not to say that innovation
has not and does not occur; indeed, quite to the contrary [30,53].
However, this innovation was and is focused mostly on process in-
novation and incremental improvements rather than radical product
innovation [29].

Disruptive product innovation tailored to, and designed from the
outset for, offshore wind largely only began around 2008–2009, once
more than 1.3 GW had already been installed in Europe; this began with
a greater degree of foundation experimentation, including the world’s
first full-scale floating offshore wind turbine installed in Norway in
2009 by Equinor. The first commercial-scale floating windfarm – the
30 MW Hywind Scotland project – was only erected in 2018 [32]. The

first commercial-scale suction-bucket foundations on turbines were in-
stalled in 2018 on the 93 MW large-scale Aberdeen demonstration farm
in the United Kingdom [33,43]. The world’s first full-scale, float-and-
sink gravity-based-foundation was commissioned in Spain in 2019
[32,43]. Many other floating and float-and-sink designs are under scale-
model and full-scale testing, particularly in Spain, Portugal, France and
Japan [62]. Both floating and float-and-sink foundations eliminate the
need for loud pile-driving hammers and expensive jack-up vessels.

Numerous wind turbine designs explicitly dedicated to offshore
conditions are under development, but none has been installed full-
scale and offshore. Examples include a 2-bladed, downwind 6 MW
turbine from 2-B Energy (Dutch) under testing onshore and a 500 kW
(KW) hydraulic, pumped-based turbine installed in Dutch waters by
Delft Offshore Turbine (DOT) (Dutch) [43,63]. SeaTwirl (Swedish) is
currently developing a vertical-axis turbine on a floating foundation
[43].

These are the types of experimental innovations that one would
expect to see at the beginning of the product innovation curve under
classic innovation pathway scenarios, not during the take-off or accel-
eration phases of technological diffusion. While some of these innova-
tions were thought of even in the 1990s, such as floating turbines, no
full-scale demonstrations came to fruition until 2009, after the industry
was well into the acceleration phase [32,64] The high costs and risks of
introducing novel products into the offshore wind industry further ex-
acerbate the challenges of demonstrating new technologies, particularly
at a phase when technological lock-in has largely occurred
[10,59,65,66]. Some novel products may succeed in modifying or re-
placing the dominant design, while others will certainly fail, and sub-
sequently rates of both major product and process innovation will re-
duce as the technology matures either in a new, modified or similar
format.

2.5. A new innovation pathway

Based on the innovation pathway we have observed for offshore
wind, we propose a reversed innovation curve, in which there is more
attention dedicated to rapidly forming a dominant design, and therefore
process and incremental innovation in the early stages, rather than
radical innovation. In the beginning, there is a rapid ramp-up of process
and incremental innovation leading to a better dominant design and
more efficient production practices by leaning on the skills and assets of
existing industries, which creates technological lock-in [9]; as the
dominant design matures, product innovation attempts to step in and
challenge this design by proposing solutions that are truly tailored to
the unique conditions of the new technology, are less based on existing
technologies or industries and are driven by startups rather than in-
cumbents [9]. Fig. 2 plots our proposed product and process innovation
curves for a new technology undergoing a reversed innovation dynamic

Chart 2. Offshore windfarm foundations by total installed capacity in Europe
(until 2022) [43].

Fig. 2. Reversed process-innovation, product-innovation pathways.
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logic. We have represented the downward slope as a dotted line because
we have yet to see the effects of the new, innovative technologies that
are currently challenging the dominant design. Whether they will
supplant the current design or whether the current dominant design
will successfully push back and improve its design as a means to resist
the challengers remains to be seen.

3. Technological innovation systems: An analytical framework

3.1. Technological innovation systems

To understand the mechanisms of this reversed pathway, we eval-
uate how a specific socio-technical system has fostered a technological
innovation system (TIS) architecture that allows for and facilitates this
trend. TISs are composed of actors, networks, institutions and infra-
structure oriented around a specific technological artefact and designed
to promote its generation and diffusion [67]. It stipulates that a given
technological artefact is dependent on a number of system functions,
i.e. processes, that feedback on each other in non-linear positive or
negative loops [68,69]. Instead of performing a TIS analysis to grasp the
processes of the offshore wind innovation system, we use it as a fra-
mework to breakdown how and why the design of offshore wind has
not followed classic design pathways, as explained below. Table 1
summarizes the seven TIS functions that serve as our analytical building
blocks.

3.2. Embedding dominant design

We propose that a certain structural and institutional logic has led
to a TIS architecture that embeds and promotes a rapidly formed
dominant design leading to a high rate of technological diffusion. This
structure encourages sustaining innovation rather than incubating a
long period of technological experimentation. We hypothesize that the
specific configuration of a TIS – as classified through its functions – can
explicitly work to embed a dominant design at a very early stage in a
product’s development and diffusion. We evaluate the ways in which
this specific functional architecture embeds a given dominant design.
We do not place a normative dimension on the best TIS configuration,
but rather deconstruct how a specific socio-institutional framework
develops a unique TIS configuration that embeds dominant design at an
early stage and identifies the specific locations within the system where
this has occurred. Subsequently, we can highlight potential ways in
which system configurers, most often governments, can leave the door
open for technological experimentation whilst also reaping the benefits
of rapid technological diffusion – a challenging notion as government-
driven institutions often become locked-in themselves [9].

4. Operationalization

Based on our understanding of reversed innovation curves, we
evaluate how a specific technological innovation system configuration
in a given national context was created and subsequently bucked tra-
ditional innovation theory pathways. A TIS analysis involves the eva-
luation of the seven key functions, as explicated above. However, we do
not simply evaluate the performance of these functions, but rather focus
on their role in creating, supporting and embedding a specific dominant
design. Our data is based primarily on interviews with key stakeholders
to probe how Dutch offshore wind actors engage with the industry and
how these actors interact with the TIS functions.

Specifically, we interviewed 31 key Dutch offshore wind stake-
holders between 2018 and 2019; these include established large and
small enterprises [ELE] and [ESME] (companies that existed before
offshore wind and distinguished at a 250-employee threshold), young
SMEs [YSME] and startups as a subset of young enterprises [SUP]
[14,71]. We also interviewed networking organizations [N] and gov-
ernment officials [G] [72] (see Appendix 1 for a list of interviews). We
used a standardized, semi-structured interview guide, tailored to the
interview group (established companies, young companies, networking
organizations and government), which allowed for a guided, but open,
conversation.

We coded our interviews using NVIVO along a set of criteria, in-
cluding the seven TIS functions, challenges and approaches to devel-
oping products, decisions and difficulties to enter the offshore wind
market, perception of Dutch, European and international policies and
strategies to allocate resources. For networking organizations, we
analyzed their official approaches to facilitating knowledge exchange,
collaboration and lobbying for specific policies and perception of ex-
isting policies. The interview guide also covered their opinions about
the current and past performance of each TIS function. We interviewed
government officials regarding policy choices, changes in policy, gov-
ernment allocated resources and support for networking organizations
and private businesses, in addition to their opinions about each of the
seven TIS functions. Interviewees signed informed consent forms and all
relevant quotes were verified with the interviewees and anonymized
prior to publication. We complemented our interviews with official
policy documents, research program strategies, networking organiza-
tion mandates, the 4C Offshore Wind Database and news reports from
industry journals, such as Offshore WIND, Windpower Monthly and 4C
Offshore. Based on our semi-structured interviews and key documents,
we evaluate the origin of the offshore wind TIS architecture in the
Netherlands and its influence on the innovation pathway.

Table 1
Summary of the TIS functions.

Function Description

F1 Entrepreneurial activity Turns knowledge into concrete actions; full-scale/high technology readiness level (TRL) product testing; incumbent
diversification; startup activity.

F2 Knowledge generation Industrial and basic research & development. It encompasses ‘learning by searching’ and ‘learning by doing’. Typically occurs at
universities, research institutes and private companies, including R&D departments or on projects.

F3 Knowledge diffusion through networks Networks, industry associations, business-business and business-academic partnerships that facilitate knowledge exchange
through ‘learning by interacting’ and ‘learning by using’.

F4 Guidance of the search Government discourse in support of (or against) the industry through goal-setting, visions, etc.; also based on industry/client
demand, pressure on core industries (for diversifiers) and societal pressures.

F5 Market formation Formation of protected niche-space, government-backed commercial markets or non-subsidized market demand.
F6 Resource mobilization Governments and companies mobilize resources to invest in and develop new technologies; this includes the availability of

funds to support research, dedicated institutes, in-house R&D departments, mergers & acquisitions, and human resources.
F7 Legitimacy/counteract resistance to change Promoting the technology as legitimate and counteracting industrial, political and civil-society resistance to change. Includes

government, private and civil-society lobbying efforts for and against the technology.

[68–70].
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5. Results: Creating a dominant design

5.1. F1 Entrepreneurial activity

The Netherlands is extremely active in the offshore wind industry,
accounting for more than 15% of all European offshore wind activity in
2020 (up from 7.6% in 2002) despite its market share fluctuating from
6.7 to 10.3% in the same period [43]. Chart 3 shows the share of the
leading offshore wind stakeholder countries from 2000 to 2020 on
European offshore wind farms, which demonstrates the Netherlands’
(orange) consistently strong position. ‘Stakeholder activity’ is defined as
a contract entry in the 4C Offshore Database (2019) with a ‘stakeholder’
being a company or organization that has received the contract.

Eighty percent of Dutch stakeholders are incumbents or established
SMEs, all diversifying from industries such as oil and gas, maritime,
shipping, dredging and geological surveying [43]. The new offshore
wind industry was immediately populated with existing companies
leveraging existing skills and assets. Even at the beginning of offshore
wind in the 1990 s, startups were few and far between; for example, a
consortium of major Dutch construction and offshore maritime in-
cumbents and established onshore turbine companies developed the
2 MW Lely Dutch demonstration farm in 1994 [43,73]. The same key
incumbents, plus a Vestas (Danish) onshore turbine, undertook the
second Dutch demonstration farm in 1996. The Dutch incumbents on
these initial farms maintained a strong role in the rapidly developing
Danish, British and then German markets. For example, the first large-
scale offshore wind farm – the 2002 Danish 160 MW Horns Rev 1 –
comprised 10 Dutch incumbents [74].

According to interviews with [ELE 1–9] and [ESME 1–4], these
companies leveraged their existing resources, skills, assets and experi-
ence to rapidly deploy offshore wind farms around Europe and focus on
the skills that they already possess, in line with classic innovation
theory [9].

Young companies, for their part, have two strategies to enter the
offshore wind market: they can either try to introduce a new product
that will disrupt the current dominant design [SUP2,4,5] or they can
attempt to introduce products or systems that will help improve the
current design, hence furthering process and/or incremental innovation
[SUP1,3]. Many Dutch startups are focused on improving the current
system. For example, (at least) three Dutch startups are working to
improve the monopile pile-driving process: Fistuca, SeaState5 and GBM
Works. These companies may have an easier time in attracting invest-
ments from incumbents because 1) they are not a threat to the current

dominant design and 2) they strive to improve the dominant design by
making the dominant design more efficient, cheaper, faster and more
environmentally friendly, (incremental and process innovation) [75,76].

However, startups trying to introduce a disruptive innovation that
would render certain incumbents obsolete, such as by eliminating the
need for jack-up vessels, face not only classic product development
hurdles, but also active resistance and less support from well-estab-
lished and well-connected incumbents. According to one startup that is
trying to introduce a radical innovation:

So, in March 2017, the playing field was still open for Borssele V
[publicly sponsored full-scale demonstration site]. A lot of people were
involved in trying to get it. Our enemies basically tried to keep us out of
the loop. Who was the enemy? And now we get the concept. The enemy
is everybody who owns bespoke or purpose-built work ships. Jack-up
rigs. Anybody who has this capital-intensive fleet of boats that was
actually built a long time ago for the oil and gas business. They need to
keep those boats afloat and working. [SUP2]

The current Dutch on– and offshore full-scale testing sites are not
designed to help disruptive technologies prove their merits. Indeed,
they continue to promote process and incremental innovation and play
strongly into the hands of incumbents. The Borssele V Innovation zone
failed to introduce radical new innovations developed by startups, ac-
cording to every interviewee knowledgeable about the site, including
incumbents, SMEs, startups, the government and networking organi-
zations; the tender was won by a consortium of incumbents led by the
Dutch multinational van Oord, which chose MHI Vestas’ turbines
[43,77]. The only major innovation is the introduction of the single
slip-joint, which eliminates the need for a transition-piece connector
between the foundation and the turbine through two conical-shaped
connectors. While an important milestone in the development of off-
shore wind, the single slip-joint is still a continuous innovation designed
to sustain the current design, industry standard and incumbents.

Onshore test sites, such as the Maasvlakte II, receive little financial
support, creating a need for partnerships and external funding to carry
out tests [N1] [48]. General Electric Renewable Energy (American-
French) is currently testing a 12 MW offshore turbine at the Maasvlakte
II, which is the next step in increasing the nameplate capacity of the
current dominant design, indicating incremental innovation driven by a
major industry incumbent.

In another example, the Dutch startup Fistuca tested a quieter pile
driving hammer at the Maasvlakte II after a major investment by the
Dutch oil and gas incumbent, Huisman [42,48,78] and a second round
of investment from IHC IQIP (Dutch), one of the world’s largest

Chart 3. Share of stakeholder activity on European offshore wind farms [31].
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monopile hammer companies [79]. According to the International En-
ergy Agency, …Conservative design practices – adopted from other
offshore industries – are likely to be used for turbine design…Offshore
turbines could adopt a design other than the mainstream three-blade
concept, e.g. two blades rotating downwind of the tower. Improved
alternative-current (AC) power take-off systems or the introduction of
direct-current (DC) power systems are also promising technologies for
internal wind power plant grid offshore and connection to shore [53].

Disruptive innovators thus face high barriers to entry due to a
strongly embedded and supported dominant design populated by in-
cumbents, a problem exacerbated by traditional market entry barriers
in a high-CAPEX industry [SUP1-5]. Hence, we see that Dutch en-
trepreneurial activity performs very well for established companies,
while actively embedding dominant design and resisting disruptive
innovation.

5.2. F2 knowledge development

According to our interviews, all established companies [ELE1-9 &
ESME1-4] have either formed designated offshore wind research de-
partments or, at minimum, dedicated significant resources to offshore
wind knowledge development. These private-sector R&D endeavors
naturally seek to improve a company’s existing services and products
and do not engage in developing radical designs because 1) they seek to
improve their ability to do what they already know how to do; and 2)
fear that radical design will disrupt their current offshore wind business
models, a standard perspective from existing actors [23,80]. This con-
cept further applies to research collaborations incumbents engage in
(see Section 5.3). According to one incumbent:

Well, we have a philosophy in innovation that is based on the
principle: If there is an innovation appearing on the horizon that helps
the concept of [our core product] to be implemented further in time,
bigger or whatever, a benefit to the concept, we would like to support
and participate. Not necessarily to build silent hammers or necessarily
to build whatever kind of product, but more to help the [product] as a
concept to live longer. And as a consequence, our company benefits
from that. So, our innovation philosophy is supporting all sorts of
startups that helps the concept of [our product] to survive longer or
getting a better applicability. [ELE8]

On the other hand, basic R&D knowledge development – low
technology readiness level (TRL) – performs very strongly and is fi-
nancially and logistically supported by the Dutch government. Initially,
there is significant support for radical, incremental and process in-
novation. There are at least nine different government supported re-
search institutes that focus on offshore wind in the Netherlands, in-
cluding TNO, Marin, Deltares and DUWIND [81]. A number of
incubators are also present, such as YES!Delft and Buccaneer, which
provide low-cost lab space and support for startups and university spin-
offs. Government support for radical product innovation at low TRLs is
strong. For example, Monobase Wind is leveraging low-TRL funding it
received from the government to develop a gravity-based float-and-sink
foundation concept [82].

However, bringing these designs from small-scale to full-scale is
often a breaking point for young innovators, known as the valley-of-
death [83]. In addition to the high capital costs of innovation, the in-
stitutional structure of knowledge development is a barrier for startups.
Two mechanisms are at play: first, the Top Consortium for Knowledge
and Innovation – Offshore Wind (TKI Offshore Wind) explicitly pro-
motes “Cost Reduction and Optimisation” as its first core program line,
with the other two being “Integration into the Energy System” and “Off-
shore Wind and the Environment” [84]. Indeed, the concluding remarks
of the official 2019–2020 TKI Offshore Wind Program are,

The TKI Wind op Zee [offshore wind] facilitates research, develop-
ment, demonstration, valorization, knowledge transferal, innovation
dissemination, (international) cooperation, education, and market de-
velopment – all activities aiming to stimulate cost reduction and create

economic benefits. These activities contribute to the development of
generating offshore wind energy at a large-scale and at the lowest
possible societal cost [84].

Second, Dutch funding mechanisms mandate an increasing per-
centage of external investment as the innovation climbs the TRLs, a
concern raised by every high CAPEX startup we spoke with [SUP1-5]
(see resource mobilization, below) [85]. This is also the moment when
testing becomes more expensive and occurs offshore. Hence potential
investors, who are often incumbents, are more likely to invest in
knowledge development that helps them improve their current pro-
cesses and products and not in disruptive innovations.

Interestingly, some signs point to potential investment pathways
from incumbents that are engaged in a different part of the offshore
wind value chain. For example, the Delft Offshore Turbine was installed
on a 1:5-scale offshore in partnership with the monopile incumbent Sif
and the oil and gas incumbents Heerema and van Oord (incumbents
from non-turbine segments of the offshore wind industry), along with
funding from TKI Offshore Wind [63]. Since this project does not pose a
fundamental threat to their business models, they may show some
willingness to invest. However, incumbents that are not experts in
specific sectors may also be reticent to invest in unknown business
endeavors.

As such, we can conclude that knowledge development in the
Netherlands allows for technological experimentation at low TRLs,
whilst in-house R&D and high-TRL product development emphasize
process and sustaining innovation.

5.3. F3 knowledge diffusion

There are numerous formalized networking organizations dedicated
to offshore wind, including the Offshore Wind Innovators, the Port of
Rotterdam Offshore Wind Coalition, the Netherlands Wind Energy
Association (NWEA) and the TKI Offshore Wind/GROW R&D funding
and networking organization [86–88]. These organizations strongly
promote active collaboration and knowledge sharing between startups,
incumbents and knowledge institutes and provide research funding,
onshore testing space, laboratory facilities and visibility programs. This
indicates that there is a strong concentration of knowledge develop-
ment and diffusion in the Netherlands; however, the high degree of
collaboration with incumbents and established companies further fos-
ters incumbent-driven innovation initiatives [N2, ELE7]. For example,
the Offshore Wind Innovators initiated an award program in which
incumbents put forward a series of challenges they face in the offshore
wind industry; these challenges are then addressed by participating
startups, with the winning companies given preferential access to
meetings and greater visibility [88,89]. Van Oord’s recent challenge to
improve monopile hammering noise mitigation presents an opportunity
for a startup or young company to assist van Oord in improving its
existing monopiling methods [89]. For disruptive innovators seeking to
eliminate the need for noise mitigation measures in the first place – for
example, by removing the need for monopile hammers – this type of
award system puts them at a disadvantage. Further, the TKI Offshore
Wind grants explicitly seek to foster incumbent-startup collaborations
[90]. There are over 40 participating incumbents and established SMEs
in the TKI Offshore Wind program [91]. This can be a powerful me-
chanism to help companies access influential industry partners and
potential investors, but also ensures that incumbents have a say in the
research agenda. One incumbent stated.

We’ve had an innovation challenge where we invited companies
from the whole of Europe…We’re a European company and don’t see
the Netherlands as an isolated part of the offshore wind market…We
have a company program there. And I think it was awarded last week. I
think it was a [country deleted] company who won that. That’s all
startups. We invite them to be part of it [I7].

If incumbents continue to play a strong role in knowledge devel-
opment through formalized knowledge diffusion mechanisms,
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strategies will focus on helping incumbents improve their existing
products and services and hence further process and incremental in-
novation over disruptive product innovation.

5.4. F4 guidance of the search

According to policy documents and interviews, the vision for off-
shore wind in the Netherlands was sporadic, tumultuous and incon-
sistent since the early 2000s until 2013–2014, despite an initial com-
mitment in 2002 for six gigawatts by 2020 [G1-3, ELE7-9, N3-4]
[92–95]. Subsequently, the Dutch Roadmaps to 2023 and 2030 im-
plemented a strong institutional focus on cost reduction and market
uptake, as well as the Energy Agenda to 2050, which all highlight the
success of current cost reductions, need for further reductions and
massive offshore wind deployment [3,96,97]. While these reports do
highlight innovation, emphasis is placed squarely on the ability to re-
duce costs and increase efficiency of the current model. The roadmaps
lay out visions for 4.5 GW by 2023 and 11.5 GW by 2030 [96]. Indeed,
even the Dutch Energy Agenda until 2050 targets cost reductions,
subsidy free offshore wind farms and massive offshore wind roll-out as
key components of the energy transition: [It will] “Continue with cost
price reduction and promoting innovation and competition. The aim is
that offshore wind farms for which a tender is issued from 2026 will no
longer need to be subsidized” [3]. In fact, the Dutch will have the
world’s first subsidy free offshore wind farm commissioned in 2023 –
the 700 MW Hollandse Kust I/II – tendered only one year after pub-
lication of the Energy Agenda. The roadmaps lay out strong and con-
sistent policy visions, providing much needed confidence in the market,
and hence are directly tailored towards increasing the diffusion of
offshore wind while driving costs down through incremental and pro-
cess innovation.

You know, one thing to say is that all countries except for Holland
do have some sort of local content built in their system. Especially the
UK. The Dutch just wants to have the cheapest way to get offshore wind
going. But we do see the logic of the policy. So, as a tax payer, privately
I fully see the logic of the Dutch system, which is towards the tax payer
the most economical way of going forward [ELE8].

They are subsequently less directed towards introducing disruptive
product innovation [96,97].

Due to strong visions by governments around Europe, incumbents
were not only well poised to enter the market and learn by doing, using
and interacting, but also pushed private sector guidance towards pro-
cess and incremental innovation [ELE1-9]. Many Dutch incumbents
were approached by international stakeholders to help them build
offshore wind projects [ELE7-9]. These projects were mainly pushed by
the Danish, British and German governments – which established
mandates to roll out offshore wind farms [24,41]. Companies then
sought out existing expertise to which Dutch companies were well-
poised to respond. According to one Dutch incumbent.

The Danes wanted to get rid of their dependency on fossil fuels in
those days. And that sparked the offshore wind industry…And at that
time when people were asking for a [company product], there was ac-
tually only one company who had the ability to make [product] of the
size that they needed. So, logically, from a let’s say technological search
they landed with [company name] as being most probably the only
company able to come close to what they needed in size and weight
[ELE8].

Emphasis was placed on finding the cheapest options available,
regardless of the companies’ origins. This successfully pressured the
industry to drive costs down; however, it also meant that the govern-
ment was less willing to support potentially breakthrough innovations
at higher TRLs. As is clear, public and private guidance has focused and
targeted rapid cost reduction and technological diffusion at the expense
of potentially breakthrough technologies.

5.5. F5 market formation

Market formation in the Netherlands did not solidify until legally
binding EU targets were enacted as part of the National Energy
Agreement to reach 16% renewable energy by 2023 [97]. The Neth-
erlands constructed two one-off offshore wind farms in 2006 and 2008
(108 MW and 120 MW, respectively) after two small demonstration
farms in the 1990s; this was followed by a long lull in construction
activity, which peaked again in 2015 and 2016 with two small and one
large offshore windfarms of 129 MW, 144 MW and 600 MW [74]. Due
to the long lead time and previous inconsistent policy, regular, annual
offshore windfarm commissioning will not be achieved until 2020. The
Dutch government now undertakes the responsibility for the grid con-
nection, geological surveying and permitting process, thus further re-
ducing risks and uncertainty associated with such large-scale projects
[97]. While both are important milestones, they also place an emphasis
on cost-cutting measures and less on investing in (currently) expensive,
potentially breakthrough technologies for the future.

Due to the strong vision and government-backed market formation,
incumbents are willing to invest more resources into furthering their
current technologies. For example, Sif (which produces one-third of all
European monopiles) recently opened a new production facility at the
Maasvlakte II, increasing production capacity and ease of access to the
North Sea, a direct example of process innovation [47,57,98]. These
companies further embed dominant design by improving production
and installation processes.

Established companies played and continue to play a strong role in
the formation of market policies. Indeed, six of the nine incumbents we
spoke with explicitly mentioned that they work with and advise the
government on policy. According to one: “[Interviewer]: Do you ac-
tively work with them [the government] in terms of promoting offshore
wind? [Interviewee]: Yeah, and they’re also approaching us, so it’s both
ways” [ELE4]. According to another incumbent:

We started interacting with the Dutch government, trying to help
them to shape the policy in the best way possible…So when the Energy
Agreement came about, our company became more interested, spent
some resources on it and our main sort of goal during that period was to
create an offshore wind policy that would fit [our] approach and the
good thing was that within [our company] there was only one thing on
the agenda and that was: cost reduction. In the Netherlands, the main
thing on the agenda was: offshore wind is too expensive, it costs too
much… So, from a policy perspective, the thing you needed was to
bring down the costs. That was what [we were] working on…and that
was what the government was looking for. In our interaction with the
Ministry, the central point of every conversation was driving down the
costs. We could explain which approach in our view would help to
bring down the costs [ELE9].

5.6. F6 resource mobilization

In close synchronicity with the other TIS functions in the
Netherlands, government allocated resource mobilization strongly
supports R&D at the basic research level, which, according to one in-
terview [N3], provides more than 100 million Euros in annual funding.
At the low end of the TRL-scale, funds are widely available and with
minimal conditions, thus supporting product innovation [SUP1,5].
However, as the technology advances, the rules stipulate a greater share
of in-kind funding, up to 50%, to access public money; this is also the
moment when more funding is needed due to the capital intensive
nature of large and full-scale testing [SUP2-5] [85]. For a startup, this is
often a breaking point. According to one networking organization, the
TKI Offshore Wind program offers significant funds that are not even
entirely spent due to elusive and challenging conditions for receiving
the grants [N3]. One startup mentioned.

Once we started it was part private and part government. Which you
also need for government support…Yes, you get 80%, which sounds
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like a lot, but they do need to be convinced that you somehow can get
the twenty percent yourself…That’s a challenge: Getting this funding
in. I know that I’m of course biased in this, but this is really not helping
innovation. It’s just taking us too much time to get funding [SUP5].

One high CAPEX startup developing a radical product intentionally
steered clear of government funding, citing bureaucratic complexity
and strict in-kind funding requirements: “We don’t want to spend too
much time on getting subsidies because it’s quite an effort to get one.
And if you have one you need money from other sources anyway. So…
We’re not too fond of subsidies” [SUP4].

Even government funding for the Borssele V offshore demonstration
zone was insufficient to attract radical product innovation, as discussed
in Entrepreneurial activity. To the contrary, only a consortium of in-
cumbents that had already won the tender for the next-door 700 MW
commercial-scale Borssele III/IV were able to bid on the demonstration
farm. Every interviewee familiar with the Borssele V project explicated
that this severely hindered potentially breakthrough innovation. One
established SME stated.

[…The principle of having a demonstration site is brilliant. We need
more of those because it’s really difficult to bring something new to the
market. And an innovation site is then a perfect location for that. But
your project conditions need to be right. And I think what the Dutch
government did was to combine the great idea of having a demon-
stration site with ‘Hey, everything in offshore wind is going down, so
let’s put the subsidies…at the same level as [the commercial-scale]
Borssele III/IV. Borssele III/IV is a windfarm with I think forty plus
foundations, with forty plus turbines, with large operations and main-
tenance costs where you can actually divide all the cost of the opera-
tions and maintenance over forty foundations, forty turbines. In
Borssele V, you had two [turbines] [ESME2].

Both incumbents and established SMEs invest financial and human
resources into offshore wind activities. Indeed, four of the seven in-
cumbents and two of the four ESMEs we spoke with were engaged in
mergers and acquisitions as an explicit strategy to bolster their offshore
wind portfolios. While mergers and acquisitions are certainly not an
unusual phenomenon, it demonstrates the increasing power and con-
solidation amongst incumbents and established SMEs to further the
dominant design in which they are heavily vested.

5.7. F7 Legitimacy/counteract resistance to change

According to every networking organization and most established
actors, resistance from the oil and gas lobby has largely faded and even
turned its support towards offshore wind, achieving widespread le-
gitimacy; this comes from both the business community as well as the
government and civil society. Due to the greater acceptance of offshore
wind by incumbents, they show willingness to enter, participate and
invest. According to one networking organization.

We know that oil and gas will become less important due to the
energy transition, and I think that raises the attention for the devel-
opment of offshore wind…I think these companies, for instance

[established O&G incumbent], is very oil and gas minded, but you also
see an increase in focus on the offshore wind industry. So, I think all
these companies have to change in order to keep up with the world to
be honest [N1].

Hence, they focus their activities on doing what they already know
how to do and on leveraging their existing skills and assets. Not only are
incumbents able to leverage their resources, but they also actively en-
gage in setting the policy agenda. While many studies have shown that
incumbents are ill-prepared to engage in new markets and often ac-
tively resist transitions, in some instances, such as offshore wind, we see
that they can help foster diffusion [99,100]. Legitimacy from incum-
bent industries can therefore act as a catalyst for change under the right
institutional conditions.

6. Discussion

6.1. Two key conditions for reversed product-process innovation

Our results show how a specific innovation system configuration
fosters and promotes dominant designs from a very early stage, which
has the benefit of rapid technological diffusion and strong employment
prospects. Two key themes are visible across the seven TIS functions: 1)
a large presence of domestic incumbents in related industries; 2) a
specific and strong government-backed vision and market formation.
We visualize this in Fig. 3, below. First, incumbents have the skills,
competencies, resources and assets to readily diversify into the new
industry [22,101,102]. The Dutch offshore wind industry is extensively
populated by incumbents and established SMEs. Further, existing
competencies in related industries positively positions incumbents to
enter the offshore wind market on a large-scale [22,103]. The fusion of
onshore wind and offshore oil and gas made this possible for the current
offshore wind design. Highly related technologies are able to capitalize
on the product design experimentation phase that these industries
previously went through. This means that entire industries can be
supported through learning-by-doing and applying existing skill-sets
and knowledge [22,40].

Second, there must be a strong government driven market pull and
transformative innovation policy upon which these diversifying in-
cumbents can capitalize. Dutch companies were able to leverage new
markets created in Denmark, the United Kingdom and Germany before
reshoring their expertise to the Netherlands [24,41,80,103,104]. In
addition to the demand-pull from other European countries and stated
ambitions within the Netherlands, Dutch strategies explicitly guide a
transformative innovation pathway to rapidly form a dominant design.
R&D funding mandates a high-degree of co-financing from the private
sector, business-to-business networking organizations are extensively
populated by incumbents, weak high technology-readiness-level de-
monstration programs limit radical experimentation and strong stated
ambitions for an offshore wind market all work towards locking in a
dominant design. These lock-in mechanisms within a technology are
very similar to approaches towards locking in entire industries.

Fig. 3. Conditions for a reversed innovation development cycle.
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According to Unruh (2000), “It should be emphasized that carbon lock-
in is not conceptualized as a permanent condition, but instead a per-
sistent state that creates systemic market and policy barriers to alter-
natives” (pg. 818) [9].

These conditions led to the formation of a specific innovation
system configuration that actively embedded a dominant design at a
very early stage, hence leading to rapid technological diffusion.

6.2. Pros and cons of rapid dominant design formation

One of the major benefits of such a system configuration is rapid
technological diffusion. For renewable energy and the energy transi-
tion, rapid diffusion through a demand-pull approach is essential to
achieving carbon reduction as there is insufficient time for potentially
breakthrough technologies to undergo an extensive R&D-to-market
cycle [8,10,45]. Additionally, significant employment opportunities
exist, which is of particular importance as many workers may need
retraining as current industries decline.

On the downside, our research demonstrates that a rapidly formed
dominant design impedes breakthrough innovations and high-TRL ex-
perimentation as it emphasizes incremental and process innovation,
potentially leading to a suboptimal design. Essentially, designs that
could have arisen based on unique offshore wind conditions were not
prioritized. This is visible as many new product designs are only now
arising. Under a classic innovation scenario, this would have happened
at the beginning of the technological innovation curve, not after sig-
nificant diffusion. Whether disruptive designs ultimately break the
current mold remains to be seen.

6.3. Getting the best of both worlds?

The benefits of rapid diffusion of renewable energy technologies
cannot be understated; if countries are to meet their respective climate
targets, an unprecedented level of technological roll-out is necessary.
Hence, leveraging existing industries and creating specific innovation
system configurations can help facilitate this trend, as can be seen in
our case study of offshore wind [22]. However, overreliance on in-
dustries that were not designed for the new technology from the outset
may also lead to a less-than-perfect product, cognitive lock-in, vulner-
ability and risk of the ‘incumbent’s curse’ [105–107]. Therefore, it be-
comes key to leave room for high and low TRL experimentation whilst
also emphasizing strong visions, rapid diffusion and cost reductions. In
the case of the Netherlands, low TRL disruptive innovation is well-
supported, whereas financial, political, networking and institutional
support at higher TRLs is constraining. There is hence a risk that sin-
gularly focused Dutch companies, such as jack-up vessel providers or
monopile producers, will become obsolete in the event that funda-
mentally different dominant design patterns emerge, such as floating
offshore wind or turbine designs no longer requiring monopiles [9].
Reducing in-kind R&D funding requirements and facilitating more full-
scale offshore demonstration sites may help allay these issues and po-
tential risks without hindering the rapid diffusion of offshore wind
[108].

6.4. Are we likely to see this more often?

As societies shift from technology specific endeavors towards ad-
dressing complex grand societal challenges necessitating a higher de-
gree of coordination on an increasingly reduced timeline, it is likely
that system architects – usually governments – will seek to leverage
existing industries and related technologies to enact change. Hence, it is
probable that there will be less of an emphasis on promoting many
years of technological ferment and experimentation and rather a
greater focus on rapid deployment and learning by doing, using and
interacting. This may help promote a quicker diffusion of critical

technologies, but at the expense of experimentation. It is likely that the
key players in new endeavors will be incumbents from other industries
rather than startups. Hence, finding a delicate balance between en-
suring rapid technological diffusion and insuring against design lock-in
and overly homogenized industries remains a challenge.

This research has focused on the rapidly formed offshore wind
dominant design in Europe, which was a direct result of a strong
market-pull from a core set of countries and an explicit and targeted
transformative innovation policy approach that capitalized on the as-
sets, skills, knowledge and resources of incumbent industries and ac-
tors. The specific dominant design that was formed was further based
on certain physical conditions, such as a shallow and sandy sea bottom
in the North Sea.

We suggest that the mechanisms for the rapid formation of a
dominant design through transformative innovation policies will be
similar across the globe; however, the actual resulting dominant design
may be different. For example, the deeper and rockier Japanese seabed
or institutional constraints in the United States – particularly the vessel-
restrictive Jones’ Act – may force a different dominant design
[109,110]. Nonetheless, we expect that transformative innovation po-
licies will display the same characteristics in the formation of dominant
designs regardless of the geographic location. That is to say that re-
gardless of the resulting dominant design, transformative innovation
policies will create strong conditions to rapidly form a dominant design
while heavily engaging with relevant industries.

However, there are limitations in certainty since there are no es-
tablished markets outside of Europe and China. Further studies on the
offshore wind development pathway in China or follow-up studies in
the United States and the rest of Asia, once these markets emerge, could
shed further light on these notions. Studies on other technologies, such
as electric vehicles, could provide fertile ground for comparison.

7. Conclusion

Offshore wind is a unique, new and thriving industry that bucks
traditional innovation patterns whilst offering extraordinary potential
for coastal countries to increase their share of renewable energy in the
energy mix. This research has elucidated the innovation system fra-
mework for which a new technology can first undergo a period of rapid
process and incremental innovation and technological diffusion and
only subsequently enter a technological experimentation phase.
Through an operationalization of the Dutch offshore wind technological
innovation system, we evaluate the strategies, tactics, mechanisms and
conditions that allow for and embed a dominant design, which occurs
by engaging in a highly coordinated political strategy while actuating
the skills and competencies of related incumbent industries.
Transformative innovation policies and mission-oriented innovation
systems are likely to play a stronger role in decision making, and
therefore will encourage innovation pathways that are divergent from
traditional models [111]. This is a phenomenon that we can expect to
see across different regions and for different technologies so long as the
government chooses to engage in transformative innovation policies
coupled with access to highly-related incumbent industries. The
dominant designs themselves may turn out to be different in different
regions, even within one technology, such as offshore wind; however,
the process to achieve the dominant design may be remarkably similar.
Policy makers hence may need to not only ‘unlock’ locked-in regimes,
but also capitalize on existing regimes as part of a rapid transition.
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Appendix 1. List of interviews

Code Actor type Date of interview Interviewee’s role

ELE1 Established large enterprise 30.5.18 Head sale’s manager
ELE2 Established large enterprise 5.6.18 R&D manager
ELE3 Established large enterprise 19.6.18 Commercial manager
ELE4 Established large enterprise 9.7.18 Business development and acquisition manager for offshore
ELE5 Established large enterprise 12.7.18 Head of business development
ELE6 Established large enterprise 5.12.18 Head of offshore wind business unit
ELE7 Established large enterprise 11.12.18 Business developer
ELE8 Established large enterprise 27.3.19 Chief commercial officer
ELE9 Established large enterprise 27.5.19 Former CEO
ESME1 Established SME 29.6.18 Business manager
ESME2 Established SME 18.7.18 Manager of renewables
ESME3 Established SME 25.7.18 Commercial general manager of wind
ESME4 Established SME 15.11.18 Managing director
YSME1 Young SME 16.7.18 CEO & founder
YSME2 Young SME 19.7.18 CEO & founder
YSME3 Young SME 24.7.18 Project leader
YSME4 Young SME 23.11.18 Head of offshore wind business unit
YSME5 Young SME 30.11.18 CEO
YSME6 Young SME 27.3.19 Co-founder
SUP1 Startup 16.7.18 General director
SUP2 Startup 17.7.18 CEO & founder
SUP3 Startup 26.7.18 CEO & founder
SUP4 Startup 29.11.18 Head of technical development
SUP5 Startup 6.12.18 Project developer
N1 Networking organization 7.6.18 Coordinator
N2 Networking organization 25.6.18 Manager/coordinator
N3 Networking organization 20.12.18 Director
N4 Networking organization 20.12.18 Former director
G1 Government agency 24.6.19 Senior advisor
G2 Government agency 4.9.19 Offshore wind project leader
G3 Government agency 11.9.19 Senior advisor for offshore wind
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Recent debates on sustainability transitions have called for “policy integration” (Welch & Southerton, 
2019) and a “whole system” analysis (McMeekin et al., 2019) encompassing both supply and demand 
side phenomena affecting resource consumption in contemporary societies. Steering change of 
everyday consumer practices is a core challenge for accelerating transition (Köhler et al., 2019). On the 
other hand, (political) consumption mobilizes people creating the issue of  lifestyle politics (Wahlen & 
Laamanen, 2015). 
 
An approach encompassing change initiatives from supply and demand side would therefore be useful. 
We propose a comprehensive conceptual framework on interventions’ mapping and design co-
articulating  “relational” approaches of Multi-Level Perspective (MLP, mainly focusing on the socio-
technical change and policy, economic and civil society actors) and Social Practice Approach (SPA, 
dealing primarily with demand side, incl. consumers everyday life), (Geels et al., 2015). Both sets of 
theories share common premises: an interest in sustainability transitions; a processual orientation and a 
multi-actor approach seeing agents as conditioned by routinized nature of social action.  Also, in both 
the need for experimenting and reflexivity with extensive social learning is acknowledged (Hargreaves 
et al., 2013; Hielscher et al., 2013; Rogge and Reichard, 2016).  
 
Our work builds on a recently proposed comprehensive policy intervention point framework (Kanger 
et al., 2020, in review) outlining six potential sites of change:  
 

• stimulation of niches;  
• acceleration of niches;  
• destabilizing the regime;  
• addressing the spill-over effects of regime destabilization;  
• providing coordination to multi-regime interaction and  
• tilting the landscape.  

 
We complement this with a more granular view combining transition and practice theoretical lenses 
enabling analysis of  “the performative nature of action and its connection with broader structural 
contexts” (Greene, 2018, p. 2). In this we draw on advancements in SPA-inspired research that 
articulates regime-practice intersection points (Seyfang & Gilbert-Squires, 2019), strategic practice 
management (Cohen & Ilieva, 2015) and different types of practice change proposed by Spurling et al., 
(2013) and developed by Vihalemm et al., (2015). Our aim is to suggest a heuristic device that employs 
both the “zoom-out” whole system, as well as “zoom-in” daily life views to understand obduracy and 
vulnerability of social practices as well as the socio-cultural, economic and political inequalities and 
public communication battles their “carriers” are embedded in. 
 
Within the six intervention points we discuss focal practices across 3 types:  
 

• vulnerable “proto-practices” – to be nurtured and (indirectly) matched with elements of existing 
practices,  

• practices amenable to change - realistic intervention opportunities to be envisaged and points 
of action identified.  



• entrenched and resistant “incumbent” practices - difficult to change for reasons of regulation 
and governance, economic constraints or socio-cultural norms. 

 
In all cases we discuss challenges for public communication. 
 
For focal practices’ identification we encompass supply side professional practices, various forms of 
intermediary practices (from innovation and change initiatives to distribution and promotion) as well 
as demand side everyday practices of consumers. In each intervention point we suggest change 
strategies: (1) new practice creation and nurturing; (2) modification of existing practices, (3) shifting 
the interrelations of practices (4) disruption of entrenched practices (Vihalemm et al., 2015). 
 
To illustrate our framework we draw on the empirical case-study of the emerging Just Transition in the 
Ida-Virumaa oil shale region and the accompanying climate emergency debate in the mass media of 
Estonia. 
 
Finally, we discuss the challenges social practice-based and transformative innovation oriented 
approaches present for established policy-making as well as change communication (Hampton & 
Adams, 2018, Schot & Steinmueller, 2018) from relational and contextual problem framings to co-
creative processes as well as reflexive humility stemming from cognizance of unintended consequence 
and precarious nature of any change initiative.  
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1| Introduction 

Challenges brought about by climate change are multi-faceted, and require acting not only 

from the side of politics, but also from actors of civil society. The complexity of climate change 

adaptation, combined with the need for very local acting, makes societal engagement crucial (Shi et 

al., 2016). Adaptation measures for urban transitions will influence existing practices and may require 

a conscious change of practices, i.e. social innovations. As concluded by Castán Broto and Bulkeley, 

social innovation was present in half the urban climate change experiments they studied, with 

“technical innovation (…) [as] more likely in urban infrastructure experiments, while social innovation 

is more likely in adaptation, carbon sequestration and urban form experiments” (Castán Broto & 

Bulkeley, 2013, p. 98). The development and implementation of resilience strategies and measures at 

the urban level, therefore requires new forms of transdisciplinary collaboration and governance (cf. 

Molenveld et al., 2020) that takes the divergent expertise of all local stakeholders serious and that 

builds up adaptive capacity by inter- and transdisciplinary cooperation and knowledge sharing 

(Hagemeier-Klose et al., 2014). 

This paper reports on the first findings of the ongoing project iResilience1, which aims at 

bringing together all relevant stakeholders (e.g. citizens, landlords, public administration, local 

business owners, etc. – see also figure 2) to jointly develop local climate change adaptation measures 

to increase the urban resilience through urban transitions. In the project, the living lab approach 

frames the neighbourhood processes and the experimenting with transdisciplinary collaborations 

(Ukowitz, 2017). The transdisciplinary governance character becomes clear in the aspect that, in the 

local living labs, all actors principally participate on an equal level (Schäpke et al., 2017). This allows 

                                                           
1 http://iresilience-klima.de/  
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generating new knowledge by means of bringing together different knowledges and experiences of 

representatives of all relevant societal groups. At the same time, the transdisciplinary and tentative 

government approach also makes visible potential frictions between innovative niche initiatives and 

existing structures, for instance in public administrations, that hamper urban transformations.  

The aim of the project is not primarily the development and implementation of (technological) 

solutions though. Rather, the project aims at supporting local actors to develop and build up new 

structures that enable the development of concrete measures. New forms of cooperation between 

stakeholders are to be tested that enable mutual learning. As such, local stakeholders, including the 

city administrations, are supported in the development of novel governance approaches to deal with 

the complex challenges of urban transformations for climate change adaptation and to harness all 

relevant knowledge.  

The project is coordinated by (academic) researchers, but the public administration of the 

partner cities of Dortmund and Cologne are members of the project consortium, jointly steering the 

research. As such, the cities – with their politics and administrations – are not only the subject of a 

research project aiming at introducing a new mode of sustainability governance, but they are actively 

involved in shaping the process and experimenting with, and alternating, their approaches to citizen 

engagement for climate change adaptation and urban transitions. In the project, there is an innovative 

model of employment, as the cities each have one employee working for the project who is employed 

in two different departments of the city administration at 50% each. As such, the project experiments 

with a tentative governance approach (Kuhlmann et al., 2019) in which a balance has to be found 

between being open-ended and flexible and maintaining stability and keeping up with the cities’ tasks 

and obligations concerning climate change adaptation and mitigation.   

In aiming at supporting urban resilience, the goal of the project goes beyond only engaging 

citizens in the idea generation or evaluation phases of the project – as is common in the majority of 

citizen participation projects. Instead, iResilience aims to activate citizens and other local stakeholders 

to collaboratively kick-start actual urban transformations in their neighbourhoods in local action 

groups. Throughout the course of the project the local stakeholders are empowered by the project 

consortium to independently raise resources and build up capacity for their measures. New formats of 

cooperation between the different stakeholder groups promote the process of co-creation. The 

support and involvement of the local administration is central in this process as it opens up new modes 

of governance and allows for experimenting with tentative modes of governance, and as it enables a 

new and strengthened exchange of knowledge, resources, and concerns between politics and civil 

society.  

By empowering small-scale (niche) initiatives and supporting them in their efforts to transform 

their neighbourhood into climate change resilient quarters, the project has the ambition to be/become 

a best practice example, contributing to urban transitions throughout Germany. This paper reports on 

achievements and challenges, about halfway through the project. This implies that first structures are 

emerging, but also that initial challenges – oftentimes conveniently forgotten in final project 

publications – can be reported upon.   
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2| Transdisciplinary governance 

Urban climate change adaptation presents a complex governance challenge that is rife with 

uncertainties (Castán Broto & Bulkeley, 2013; Molenveld et al., 2020); uncertainties regarding the type 

and magnitude of the impact of climate change on urban areas as well as its spatial and temporal 

dimensions, regarding its impacts on socio-economical structure, but also regarding societal reactions 

to its potential impacts as well as to the adaptation measures. Furthermore, climate change adaptation 

and mitigation measures often come at a certain cost. As observed by Fouquet (2010), historical energy 

transitions – by and large – tended to benefit the individual, whereas the costs were collective. The 

transition from peat to coal in the Netherlands, for instance, brought individual benefits to households 

as warming the house became more convenient, coal required considerately less storage space than 

peat and was much less dependent on the weather; coal therefore provided a more secure and more 

convenient type of energy (Hölsgens, 2016). The costs, mainly in the form of pollution, on the other 

hand, were collective. In the transition towards sustainable forms of energy, this constellation tends 

to be reversed. The benefits of cleaner air and reduced climate change are collective, but the costs of 

switching to renewable energy carriers (often in the shape of financial costs, but possibly also in terms 

of energy security) lay with the individual, resulting in free-rider problems (Fouquet, 2010). In the case 

of urban climate change adaptation, the benefits of urban resilience are also collective, but the costs 

may be distributed unevenly. Local store owners, for instance, may face a considerable loss of income 

if a certain busy street is turned into a green pedestrian area. This complexity, combined with high 

levels of uncertainty, calls for a tentative governance approach (Kuhlmann et al., 2019). 

Kuhlmann et al. (2019) focus on Emerging Science and Technology (EST). Although they already 

address that their view on tentative governance may be beneficial to other fields as well, they stress 

that “the uncertainties of EST pose specific challenges to the governance of these fields, which has to 

cope with ill-defined and often ‘moving targets’” (Kuhlmann et al., 2019, p. 1091). However, their view 

on the characteristics, as well as necessity, of tentative governance applies just as much to urban 

climate change adaptation and mitigation as it does to EST. Both represent complex governance tasks 

that are characterized by lots of uncertainties. As stated by Kuhlmann et al. (2019, p. 1091) “the highly 

dynamic evolution of many ESTs occurs with new actor constellations and practices related to 

knowledge production, technological innovation, societal appropriation, the emergence of new 

markets and changing industrial sectors”; this is also the case for urban climate change adaptation 

governance. As city authorities struggle to develop resilience strategies, they have to deal with a 

dynamic field in which new knowledge on the potential effects of climate change is continuously being 

developed, with ever increasing levels of detail; see for instance the development of a new, building-

resolving urban climate model, as described by Scherer et al., (2019), which specifically targets the city 

level. Climate change and urban resilience also call for the inclusion of new actors in the governance 

process; local residents, landlords, shop owners, doctors, etc. need to be involved. This calls for new 

modes of knowledge production in which all quadruple helix actors (Schütz et al., 2019) are involved 

and in which knowledge and experience of local inhabitants should be incorporated with scientific 

projections about future climate change impacts. Technological innovations and measures also need 

to go hand in hand with societal appropriation of these measures and social innovations with regards 

to social practices (Braun-Thürmann & John, 2010; Castán Broto & Bulkeley, 2013). Although less 

market-based than the ESTs described by Kuhlmann et al., (2019) the governance of urban resilience 

may even include new markets and changing industrial sectors.  
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Molenveld et al. (2020) approached the question of the governance of climate change 

adaptation from a different angle, but conclude that governments need to be aware of the 

multiplicities of expectations with regards to climate adaptation governance. They need to deal with 

uncertainties brought by the wicked problem of climate change and thus find legitimacy for their 

governance approaches. Molenveld et al. (2020) therefore conclude that the respondents in their 

study “prefer not only more decisive action from the governmental side, they also emphasize fairness 

and justice and ask for a facilitating government that enables spontaneous action from the bottom up. 

Exploring how these perspectives can be combined in a powerful mixed mode is—given the 

controversial but urgent need for adaptation—a pressing design challenge.” Fairness is an aspect that 

is important in co-planning with citizens, local actors, as opportunities and limits should be openly 

communicated and expectations must be met. The approach of tentative governance therefore offers 

a lot of opportunities for (experimenting with) the governance of urban transitions. It, however, also 

includes a number of challenges. 

 One of these challenges, addressed also by Kuhlmann et al. (2019), concerns the level of 

flexibility as opposed to the necessary stability. On the one hand, the outcome of the living labs should 

be completely open-ended, but on the other hand, it is necessary to guide, support and propel the 

living lab processes and their outcomes. As such, this general challenge of tentative governance relates 

to a project-specific challenge, namely the role of the cities of Dortmund and Cologne in the living labs. 

These play three roles within the project. Firstly, in each city there is one employee working full-time 

in the project, thus guiding the living labs through organization and moderation of meetings and 

providing them with inputs when needed. Secondly, the city (in theory both administration and policy 

– in practice preliminary administration) is one of the quadruple helix actors who should ideal-typically 

collaborate with representatives of the other helices within the living labs. And thirdly, ‘the city’ is 

oftentimes expected to govern in a more top-down process, leading to contradictory roles and 

expectations in the governance of urban transitions and urban resilience. This can cause frictions 

between innovative niche initiatives developed in co-creation processes with representatives of city 

and neighbourhood administrations, and existing structures for which the city administration and 

politics are also responsible and which are difficult to change. As such, the project not only tries to 

apply an open-ended tentative governance approach, but also experiments with the different roles 

implied by tentative governance. However, the (academic) researchers face similar challenges 

regarding the openness of the process: the process planned at the beginning of the project must always 

be adapted to the neighbourhood and its current situation. Deviations and flexibility from the process 

idea, which is laid down in the research project application, must be possible. An adaptation of 

methods and a detailed observation of these is necessary. For the researchers, too, there are different 

roles in the process that could possibly lead to conflicts, since on the one hand they steer the processes 

together with the partner cities and have the view "from inside", but on the other hand there are tasks 

such as monitoring that require a view "from outside”. Managing an open process without knowing 

the exact goal is a general challenge of a tentative approach. Furthermore role conflicts arise because 

of different understandings regarding the goal of iResilience: For the (scientific) research partners the 

goal is to study how different actors learn. Especially for the city partners, the goal is to create 

meaningful changes.  

 It is in this context also worth addressing the ‘status’ of this experiment within the cities. Over 

the past decade and a half, it has become fairly common practice in cities to experiment with urban 

climate change adaptation (Castán Broto & Bulkeley, 2013). However, as systematically addressed by 
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Torrens and Von Wirth in their 2020, May 11th Webinar for the STRN thematic group on Urban 

Transitions and Transformations, experiments in urban living labs can have a different stance 

depending on their position with regards to several dichotomies. iResilience, for instance, aims to be 

fairly radical in its governance approach regarding the role of citizens and other stakeholders in the 

collaborative governance processes that are being build up. At the same time, though, even though 

the project offers space for failure, its radicalness is reduced by the expectations of the city partners 

and their need to produce output. The city partners bear more responsibility towards the local actors 

as they will remain in the neighbourhood even after the research project has ended. Therefore, its 

radicalness may be limited by the long-term responsibility and the importance to generate a suitable 

output.  

3| Methodology 

As addressed above, in iResilience we adopt an urban living lab approach. The urban living lab 

frames the neighbourhood processes and the experimenting with transdisciplinary collaborations 

(Ukowitz, 2017). The transdisciplinary governance character becomes clear in the aspect that, in the 

local living labs, all actors are on an equal level (Schäpke et al., 2017). This allows generating new 

knowledge by the means of bringing together different knowledges and experiences of representatives 

of the different helices. 

Within the project, three urban living labs are set up in different neighbourhoods. The three 

neighbourhoods differ in their building structure, density, topography and social structure. These 

aspects, mainly the constructional aspects, play a decisive role, which urban climate impacts occur in 

the neighbourhood and therefore are addressed in the project. As two of the neighbourhoods are 

located in the city center and one in a more suburban area, the three climate impacts that are mostly 

discussed are Heavy Rainfall and Flooding, Heath and Health and Urban Green.  

One living lab is set up in the city of Cologne, in the neighbourhood called Köln-Deutz. Köln-

Deutz can be characterized socio-economically as a neighbourhood with fairly solid social ties and a 

strong sense of community. Located on the east-side of the river Rhine flooding from high water in the 

Rhine is a historical challenge; although the city of Cologne has a fairly secure high-water management 

system in place, which is provided by the city and the municipal drainage company (StEB Köln). 

Nevertheless, flooding from excessive rainfall is a real urban climate challenge, and is expected to 

increase in the near future.2 Köln-Deutz has a high degree of soil sealing, as such, it is also prone to 

urban heath island effects and high summer temperatures. The urban living lab in Cologne therefore 

focuses on all three themes Heath and Health, Heavy Rainfall and Flooding and Urban Green.  

The two other living labs are located in the city of Dortmund. One of them in the 

neighbourhood called Jungferntal and the other in Innenstadt-Nord, inner-city North. Jungferntal can 

be characterized socio-economically as a neighbourhood with a strong sense of community, but it can 

also be observed that the older generation of inhabitants, who has often been living in the 

                                                           
2 Cologne’s heavy rain hazard maps can be accessed online: https://www.hw-
karten.de/index.html?Module=Starkregen#. As the map shows, especially the eastern side of the river Rhine is 
rather well-protected against river flooding, but even with average occurrences of heavy rainfall several areas 
in Deutz colour dark blue, indicating ‘very high’ heavy rain hazards 

https://www.hw-karten.de/index.html?Module=Starkregen
https://www.hw-karten.de/index.html?Module=Starkregen
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neighbourhood for more or less their entire life, is making space for young families, who tend to be 

less engaged in social activities (Stadt Dortmund, Amt für Wohnen und Stadterneuerung, 2017). Being 

located in a slightly hilly area, especially urban flooding from excessive rainfall is a relevant climate 

change challenge.3 

Dortmund’s Innenstadt-Nord is characterized above all by migration. 73,5% of the inhabitants 

are non-natives (Stadt Dortmund - Stabsstelle Dortmunder Statistik, 2019). As such, social ties are weak 

and societal engagement is oftentimes hampered by language and cultural barriers. Poverty levels are 

also above average. In the status report for “nordwärts” on Innenstadt-Nord, written in 2017, we read 

the following: „In the kick-off Monitoring in 2015, the neighbourhood Innenstadt-Nord presented 

extreme values for many indicators. This ranges from the largest share of commercial land use on the 

one hand, to the highest share of unemployment on the other, the, by far, largest share of migrants 

and smallest housing per inhabitant and the smallest voter turnout for the local elections in 2014. 

Whereas on average in the entire city (…) over 45% of the citizens live over 10 years in the same house, 

this is only 30% in the inner-city North”.4 With a high degree of soil sealing, urban heath and urban 

green are the main focal areas of the living labs.5  

In each living lab the dialog process is structured in four tiers of participation formats: plenary, 

Roadmapping group, thematic focus group and local action group (see figure 1). Participants differ, but 

all formats aim for inclusion of representatives of all stakeholder groups and are open-ended with 

regards to expected outcomes. As such, all involve transdisciplinary governance processes. At the 

plenary meetings, on the superordinate level, all topics of climate impacts occurring in the 

neighbourhood are addressed. All stakeholders of the quadruple helix should participate and discuss 

the overall vision and strategies for the neighbourhood. Subordinated thematic focus groups work on 

a specific topic with a smaller group of stakeholders. Thematic focus groups only address one topic 

(e.g. Heath and Health, Urban Green, or Heavy Rainfall and Flooding) and develop several ideas and 

measures for the whole neighbourhood. Again, there should be all relevant stakeholders taking part, 

that is citizens, initiatives, local business owners, administrative employees of the relevant municipal 

department for the topic (e.g. the Municipal Drainage Company for heavy rain), etc. In local action 

groups one specific climate adaptation measure or a certain location is worked on with only a small 

group of people, who are directly concerned. This tier structure provides that the more specific a topic 

gets, the smaller and more specific the group can be and be able to go into detail. The different formats 

offer an appropriate working environment for constructive transdisciplinary cooperation.  

                                                           
3 Dortmund’s heavy rain hazard maps can also be accessed online: 
https://geoweb1.digistadtdo.de/doris_gdi/mapapps/resources/apps/starkregengefahrenkartetn100/index.htm
l?lang=de&. For Jungferntal it illustrates severe risks in parts of the Jungferntalstraße, which, among others, 
includes the local primary school. 
4 Authors’ translation. 
https://www.dortmund.de/media/p/nordwaerts/pdf_nordwaerts/sachstandsberichte/Vorlage_Bericht_Stadtb
ezirk_Innenstadt-Nord.pdf (p. 2), last accessed June 17th, 2020. 
5 Although the heavy rain hazard map shows that especially the Schützenstraße, one of the main streets 
running Nord-South, is prone to flooding it was decided to focus on urban green and heath and health as the 
main themes for this living lab, as the neighbourhood is also known for its vulnerability to heath. 

https://geoweb1.digistadtdo.de/doris_gdi/mapapps/resources/apps/starkregengefahrenkartetn100/index.html?lang=de&
https://geoweb1.digistadtdo.de/doris_gdi/mapapps/resources/apps/starkregengefahrenkartetn100/index.html?lang=de&
https://www.dortmund.de/media/p/nordwaerts/pdf_nordwaerts/sachstandsberichte/Vorlage_Bericht_Stadtbezirk_Innenstadt-Nord.pdf
https://www.dortmund.de/media/p/nordwaerts/pdf_nordwaerts/sachstandsberichte/Vorlage_Bericht_Stadtbezirk_Innenstadt-Nord.pdf
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The roadmapping format, lastly, consists of a small group of local experts representing (ideally) 

all stakeholder groups. The primary task of the roadmapping group is to oversee the entire urban living 

lab with all its facets and to unite all overarching visions for a climate resilient neighbourhood up until 

the small measures discussed and developed in the other formats into a final roadmap, depicting the 

route to a climate resilient neighbourhood.  

It is important to stress at this point who make up the iResilience project team. The project is 

led and coordinated by the Social Research Center of TU Dortmund University (TUDo/sfs). In the living 

labs in Dortmund, TUDo/sfs leads and manages the processes together with an employee of the city 

of Dortmund. This employee is officially working in the project “nordwärts” which is a coordination 

office dedicated to improving the liveability in the northern half of Dortmund through a multitude of 

smaller and bigger projects. However, she represents the city of Dortmund as well as the municipal 

drainage company of Dortmund. For Cologne the situation is similar. There the urban living labs are 

led by the German Insitute of Urban Affairs (Difu) as scientific partner, in tandem with the city of 

Cologne. The municipal employee in Cologne has a 50% position at the Department for the 

Environment and Consumer Protection and a 50% position at the municipal drainage company of Köln 

(StEB Köln). This is important as it implies that the city – with its municipal drainage company as 

responsible actor with regards to water management – is not only the subject of a scientific project, 

but also a partner within, and thus steering, the project. The employee works in the structure of the 

administration as an employee of the city administration full-time for the research project. Conflicts 

may rise between the structures and logics of the administration and the project concerning their roles. 

Otherwise, this unique contract structure represents an opportunity, as the employee has an insight 

into two departments at the same time, can network well and combines two technical perspectives on 

climate change adaptation. Anchoring in two areas creates more empowerment and opportunities. It 

also enables a unique opportunity for experimenting with tentative governance. 

figure 1: participation formats 
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Furthermore, the project team is highly inter- and transdisciplinary, as it brings together 

partners from academia,6 business7 and government8 and the German Institute of Urban Affairs (Difu), 

which can probably be best located in between government and academia as a research institute 

working primarily for German municipalities. With TUDo/sfs and Difu on the one hand, and TUDo/ie³, 

HCU, FiW and Dr. Pecher AG on the other hand, the project also unites social science expertise needed 

to set up and guide the participation and governance perspective with technical expertise needed to 

calculate, optimize and develop proposed measures.9  

3.1| Implementation Challenges   

(Urban) living labs are usually conceived with the intention of bringing together all relevant, 

quadruple helix, stakeholder groups. As iResilience focuses on specific urban climate change 

challenges, the targeted stakeholder groups were narrowed down more precisely (see figure 2). 

Reaching all stakeholder groups and engaging them in the project and in the living labs has proven to 

be a significant challenge. Despite very time-intensive online as well as offline project marketing, public 

engagement was low. This lack of public interest is remarkable, given that, for instance, Schütz et al., 

(2019) found that their interviewees answered to seek discussions rather than only voting on 

directories of innovation, and that Perlaviciute and Squintani (2020) come to the conclusion that when 

it comes to climate policy making, people rather want to participate in local policy making than in 

national or international policy making. Although it is not uncommon that stated and revealed 

preferences do not match, the lack of engagement in the development of very local (neighbourhood-

level) climate change adaptation measurements and strategies is noteworthy, and it presents a real 

challenge to the project and to participative urban planning in general (Burton & Mustelin, 2013). 

                                                           
6 Besides TU Dortmund University’s Social Research Center, the universities Institute for Energy Systems, 
Energy Efficiency and Energy Economics (TUDo/ie³), the department of Architecture and Landscape of 
Hamburg’s HafenCity University (HCU), and the Research Institute for Water and Waste Management at RWTH 
Aachen (FiW) are on board as scientific project members. 
7 The Dr. Pecher AG supports the project with its expertise in (water) engineering. 
8 The aforementioned cities of Dortmund and Cologne and their municipal drainage companies. 
9 Importantly, the original consortium also included the German Meteorological Institute (DWD) to support 
with its expertise with regards to heat and climate change. Because of political reasons, the DWD – state 
financed under the Federal Ministry of Transport and Digital Infrastructure – could not participate in a research 
project funded by the Federal Ministry of Education and Research. The missing expertise in the area of (urban) 
heat will be covered through sub-contracts.   
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However, in this respect, the abovementioned socio-economic differences between the 

neighbourhoods also became apparent. Whereas in Köln-Deutz the level of participation was small, 

but satisfactory, especially in Dortmund Innenstadt-Nord it proved to be nearly impossible to enthuse 

citizens for the project; those present at living lab meetings, thus far, were there because of 

professional, rather than personal interest.  In Köln-Deutz the network of people and initiatives, 

already existing seems to have contributed to higher participation. In addition, a target group oriented 

approach and appealing formats offered by the project play an important role in motivating actors, 

which was initially underestimated. It has proven challenging to create truly transdisciplinary groups 

and motivate stakeholders from all helices for the topic of urban resilience. Some groups, like 

companies, shop owners or local doctors, who are equally affected by e.g. urban heat island effects, 

and who should have a professional interest, seem harder to reach out to. Since the ideal exchange of 

knowledge and the generation of knowledge depends on transdisciplinary structures, this is not yet 

possible. 

Even though Germany experienced exceptionally warm and dry summers in 2018 and 2019, 

the topic of urban climate change still appears to worry few. Although, according to R+V Infocenter 

(n.d.), in 2019, 41% of all Germans feared climate change, it only ranked 12th of most common fears 

among Germans and therewith is less prominent than more direct worries such as immigration, 

(internal) politics, affordability of housing, personal health and terrorism. And even though even small 

figure 2: stakeholder groups 
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adaptation measures could help to deal with the negative consequences of climate change (e.g. leaving 

the house for grocery shopping in the evening rather than during the day), citizens seem to perceive 

the issue as something they cannot have an influence on. Even with regards to issue of flooding due to 

heavy rain, Snel et al. (2020) find that homeowners tend not to be aware of the risks and/or connection 

with individual measures they themselves can and should take. The subject of heavy rainfall and the 

associated personal provision seems to be rather abstract for many owners. In discussions with owners 

and settlers' associations in Dortmund-Jungferntal it became clear that many owners are not aware of 

the need to make their own provisions, e.g. through backwater flaps in the cellar. There is uncertainty 

among owners as to who is responsible for the technical infrastructure in the city administration, e.g. 

sewers and gullies. Also, the responsibility for the own connection of the drainage to the urban system 

is often not realised by (new) property owners.  

Considering the inclusion of administration employees in the dialog process, they must be 

motivated to participate more or less voluntarily because only one employee is project-funded, all 

other administration employee who are asked to participate would do that as an extra task. This means 

that a city administration must have extra capacities to be able to attend with employees of different 

relevant departments, or must at least see the added value of participation. To inform the colleagues 

constantly about the project itself and to enthuse them to participate is another task for the project 

employee working at the city. But besides the sheer willingness and capacity to participate in an urban 

living lab project, another challenge presents itself here. Due to the very large number of projects going 

on simultaneously within a single city, local administrations must see an added value in the project as 

they must be selective in their participation.  

3.2| Different methods used to try to reach stakeholders 

Burton and Mustelin (2013, p. 13), building on Cobb and Elder (1972), conclude that: “the 

public at large often appears uninterested and disengaged during processes of adaptation policy 

negotiations, apart from the engaged few who represent a small but politically active section of society 

(…). Such general disengagement is common to many policy issues and not peculiar to the climate 

adaptation policy field.” They recommend that “’Adaptation made easy’ should be the first priority (…) 

as this might at least increase the probability of a broader uptake of proposed programmes and roles” 

(Burton & Mustelin, 2013, pp. 13–14). From the onset, iResilience therefore had the ambition to 

combine the physical living lab meetings in the neighbourhoods with online discussion platforms. The 

idea was to provide a digital platform for the living lab participants to continue the conversations and 

to exchange information and ideas for setting up and developing local resilience measures. Halfway 

through the project, we have to conclude though that the level of participation is low and virtually no 

new content is generated by non-project members.  

At the time of writing, Germany is 3.5 months into the COVID-19-restrictions.The COVID-19 

lockdown situation presented the project with an interesting chance to experiment with other forms 

of online urban climate change governance. Although, at the time of writing, it is still too early to draw 

conclusions, first experiences present obstacles as well as new chances. Attempts to redirect the 

formation of local action groups to an online environment for co-creation of local measures in the 

living lab in Köln-Deutz, for instance, did not result in any citizen participation; the offline solution with 

social distancing measures in place taking place at in the neighbourhood did. In Dortmund, however, 

a working group could take place in a combined format of online and presence. For the living lab in 

Dortmund’s inner-city North, a ‘klimamap’ (climate map) was created in collaboration with the city’s 
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MiKaDo project (Masterplan integrierte Klimaanpassung Dortmund) - http://dortmund.klimamap.de/. 

On this interactive map, citizens and other stakeholders can give feedback on the various aspects of 

urban climate change adaptation addressed in the project, such as areas that are particularly prone to 

urban heat island effects, or areas where more vegetation would be preferred. At the time of writing 

(July 1st, 2020), the map has been online for just one week and the response is overwhelming. 

Downside, however, is that it is impossible to know who left the response and to get into a discussion 

with these people on possible solutions.10 This shows that, although the value of online platforms for 

knowledge generation and dissemination may not be neglected, actual stakeholder engagement for 

urban transitions needs to take place offline, through direct contact with citizens to increase their 

awareness. Governance of urban climate change adaptation requires presence on site, but at the same 

time needs to be aware of the restricted public engagement.  

4| Results 

Halfway through the project, we may conclude that the participation formats in their layered 

structure in general work well – even though engagement is much smaller than expected/hoped. The 

transfer of ideas to the smaller level work for all topics, but the development of the action groups on 

the local level proved to be particularly difficult. The first thematic focus groups did not, as planned, 

find responsible persons for many ideas right away. The formation of local action groups is still ongoing, 

as such implementation of co-created climate change adaptation measures is only being started at the 

time of writing. A number of conclusions can nonetheless already be drawn with regards to the applied 

tentative governance processes to initiate urban transformations in co-creation with local 

stakeholders.  

A first important realisation was that, with very few exceptions, change processes really had 

to be pushed by the research project. The project consortium did not only, as was foreseen in the 

project design, support local initiatives in their realization of innovative ideas, but had to actively push, 

and in some cases initiate, the formation of local action groups. The mobilisation and activation of the 

actors requires more time. It is important that the benefit of their participation is clear to the actors, 

thereby awakening their own motivation. For people who are to participate, their own (visible and 

tangible) benefit is in the foreground and the whole of urban resilience seems to be too abstract. The 

project members operate here in their role as motivators and are confronted with the question of the 

extent to which ideas should initially be promoted by them without responsible actors from the 

neighbourhood. This initially led to role conflicts within the project, but as became clear that in most 

instances no local action groups were being build or did not take up action autonomously, it was clear 

that project partners had to step up. This creates two challenges. Firstly, it compromises the target of 

kick-starting a process which should ideally continue with empowered local stakeholders, once the 

scientific partners disappear at the end of the project. Secondly, it put especially the city partners in a 

difficult governance position in which the cities actually aimed for active citizen engagement and self-

provision with regards to climate change adaptation, but had to resign to a more traditional role of 

being the responsible actor that initiated adaptation plans.  As already described in the chapter above, 

the project required more activity in the initiation of processes by the project consortium.  It needs to 

                                                           
10 Responses also still have to be analyzed and checked for their ‘seriousness’; as with any online platform, one 
needs to threat the responses with considerable cautiousness as anonymous repliers need not always be taken 
serious.  

http://dortmund.klimamap.de/
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be discussed how freely the individual members of the project consortium can act and kick-start 

projects, since this is not planned in the initial project application. As such, the project did start 

transformative processes in the living labs, but the sustainability of these changes beyond the duration 

of the project is uncertain, whereby a long-term implementation should be the goal.  

A second important finding relates to the differences among the living labs. As mentioned 

above, iResilience met varying degrees of success with regards to living lab participation. As such, 

lacking public engagement cannot only be assigned to lacking interest in the issues of urban climate 

change. It appears, rather, that the urban environment also influences the decision to act. As, despite 

their differences in spatial planning and physical layout, the neighbourhoods in which the living labs 

took place had comparable climate change related challenges, the nature of the threats also does not 

explain differences in engagement. Instead, it appears that social cohesion, social structures and 

connectedness with the neighbourhood and neighbours determined more clearly the local 

engagement.  

Thirdly, we found that space for failure and experimentation presents a challenge for a 

tentative governance approach in urban living labs. It is in the nature of things that living labs include 

experimentation; Wanner et al. (2018) include it as one of eight key components of real-world 

laboratories. Within this approach, experimenting goes along with possible setbacks that must be 

accepted and can even be helpful in the general learning process if they are monitored and 

documented well. Wanner et al. (2018) understand it as ‘cyclical learning processes through reflection 

and variation.’ These setbacks could be regarded as failures, e.g. in not reaching all stakeholders, or 

shifts or cancellations of formats and events. However, these kind of ‘failures’ are inherent to 

experimenting. All project partners need to be aware of the experimental character and tentative 

approach. However, here the tensions of tentative governance (Kuhlmann et al., 2019) and urban 

experimentation become apparent, as especially the involved partner cities have certain expectations, 

and are expected to produce successes. They focus on an actual, preferably physical, output due to 

the fact that they need legitimation for the project though the city council, as well as they do not want 

to frustrate engaged citizens. Moreover, the expectations on innovativeness of ideas and climate 

change adaptation measures are high. Tentative governance focuses on flexibility and therefore allows 

adjustments in case of partial failure, but despite a general understanding of the experimental nature 

of the project, cities are also expected to protect their citizens and need to provide stability.  

Fourthly, it became apparent, that there is a different understanding in the goals of iResilience. 

The (scientific) research partners focus more on initialising and maintaining learning processes. 

Whereas the city partners focus not only on the process but also on the (physical) outcome. However, 

the engaged citizens participate in the first place because, they want to improve their neighbourhood. 

The resulting conflicts were underestimated and the consequences for the further process need to be 

discussed repetitively.  

5| Discussion and Conclusion 

The iResilience project took a tentative governance approach in three urban living labs to cope 

with the uncertainty and complexity of climate change related challenges. This approach proved 

fruitful, but also resulted in challenges and tensions, in particular with regards to the role of the city 

partners in the governance of urban transformations. The role of the city partners is very complex 
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because one institution is involved in several roles at the same time: administration, politics and 

municipal employees as direct project members. The question of the roles, responsibilities and 

expectations of all partners must be discussed and clarified regularly for the various structures and 

formats. As such, the approach was experimental. However, the living labs themselves also left a lot 

of space of experimentation. The intention to engage and empower citizens to become active in local 

urban climate change adaptation may have been overly ambitious, and might not meet the 

expectations of citizens. As Schütz et al. (2019, p. 137) found: “The goal would not be to regulate these 

trajectories (…), but to offer a variety of groups the opportunity to introduce their considerations.” Put 

differently, people want to express ideas, but don’t want responsibility. This is in line with Perlaviciute 

and Squintani (2020, p. 344) who found that “Overall, (…) people want to be informed and have a say 

about climate policies, yet are less willing to make the decisions themselves. This is in line with 

theorizing and initial qualitative evidence that people want to have a say in decision making, but they 

expect responsible parties to make the decisions. The highest rung of the participation ladder, namely 

citizen control, may therefore not be the priority for the public. Yet, we found that people want to 

retain some control (…).” The project also showed that the willingness of those involved could depend 

on whether they have the impression that they can make a difference themselves and have decision-

making power. In the case of immediately visible effects, such as urban gardening, the willingness 

seems to be higher. 

The observation that pre-existing social structures help to explain the level of engagement is 

also important in this respect. Especially initiatives aiming at regenerating deprived neighbourhoods 

should carefully consider existing social ties and take these into consideration in their project design. 

In some cases, deprived neighbourhoods might exhibit rather strong social ties, especially when 

structural change has only recently started, for instance because of closure of local industriousness. 

However, as deprived neighbourhoods usually are less attractive, housing prices tend to be low, 

resulting in more migration and more mixed citizen groups, with, generally less bonding with the 

neighbourhood. Setting up urban living labs to kick-start urban transformations may be more 

challenging in these areas. Awareness about these differences can contribute to more fitting research 

design and could prevent some of the tensions with regards to unmet expectations.   
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Abstract 

Recent years have shown that the effects of climate change pose an imminent challenge to our 
societies, questioning how we can cope with droughts, wildfires, extreme rainfall, floods, sea level 
rise etc. Living in the Anthropocene means living in an era of unprecedented socio-ecological 
change, forcing us to change our ways of governance. Especially the management of wildfire risks 
has shown to be an enormous challenge for all actors involved. In 2018, more countries than ever 
have been hit by large fires in the EU (JRC 2019; San Miguel-Ayanz et al. 2019), while the year 
2019 has shown that the burnt areas are far beyond the average of the previous decade (2008-
2018) (ERCC 2019b). 
These developments highlight pressing issues for disaster risk management and civil protection 
and thus call for a discussion of how to govern these challenges within the EU. Large and enduring 
wildfires may go beyond the scope of one member state’s capacities, as wildfire incidents may 
stretch over borders. For example, in 2018, EU Civil Protection Mechanism (UCPM) wildfire 
modules have been deployed to Portugal, Sweden, Greece and Latvia (ERCC 2018).  
Giving the developments of wildfires in the recent past, the cooperation of strategic and 
operational forces of two or more EU member states will be essential in the future. This raises 
questions regarding the aspects of various national policies, national civil protection structures, 
national sovereignty on the one side and European cooperation, supra-national structures and the 
need for coordination efforts on the other. This paper builds upon results from various EU projects 
and tenders on issues of civil protection and disaster risk management. Examining examples on 
EU and national level (Portugal and Greece) ideas and recommendations for changes in 
governance are presented. 
More than ever challenges regarding different national structures, interoperability, varying 
resources and questions of national sovereignty remain pressing issues. Regarding this context, 
overarching governance structures for cooperation and collaboration are a potential path for the 
future and need to be elaborated. New collaboration formats of deliberation (Renn 2020) 
including stakeholder from civil society as well as citizens should be discussed and the 
transferability of existing (national and supra-national) measures and concepts should be enabled. 
Both aspects thereby need to consider multi-stakeholder aspects including regulation of fire use 
as well as land-use planning and forestry practices and assistance and inclusion of local 
communities (San Miguel-Ayanz et al. 2017). 

Keywords: risk governance, wildfire, disaster response, cross- organizational cooperation, multi-
national risk management, challenges, EU, deliberation 

  



1. Introduction 

Living in the Anthropocene means facing unprecedented changes to our planet in a short period 
of time, which are posing immense challenges for mankind to mitigate changes of what we have 
altered to a new epoch far beyond the narrow temporalities of just a crisis (Kress & Stine 2017). 
In November 2019, the European Parliament has declared a climate emergency (European 
Parliament 2019) and up until July 2020, a total of 1737 jurisdictions and local governments have 
declared climate emergency (Climate Emergency Declaration 2020). In 2015, the Sendai 
Framework for Disaster Risk Reduction (UNISDR 2015) was endorsed by the UN General Assembly 
following the 2015 Third UN World Conference on Disaster Risk Reduction (WCDRR). These two 
prominent examples show that there is not just a growing mindset for the urgency of needed 
changes in governance, but also for the need of acknowledging and addressing pressing issues of 
climate change and disaster risks. Strengthening disaster risk governance to manage disaster risks 
is one major priority of the Sendai Framework and international cooperation and global 
partnership are seen as vital for all efforts regarding the reduction of disaster risks. The role of 
stakeholders has been particularly addressed, highlighting the need for participation of civil 
society, academia, businesses and the media alongside with governments, national state and 
supra-national institutions. 
As the call for submission of the 2020 IST Conference notes, there is a growing realization of the 
necessity of immediate and profound systemic change (IST 2020). There are numerous challenges 
on the one side stemming from climate change and resulting environmental impacts and on the 
other side arising from existing deficiencies in governance, failing to address or cope with the 
effects of climate change and natural hazards turning into disasters. Natural hazards with 
disastrous outcomes are a central challenge for our societies today. In this paper, we focus on the 
disaster risk of wildfires as an example of a serious risk, amplified and changed by the effects of 
climate change. The recent years, especially 2017-2019, have shown us dramatic and extensive 
wildfire events with horrendous effects on the environment and on people. Large and devastating 
wildfires ravaged in Australia, Alaska, in the Amazon region, California, Chile, Greece, Portugal, 
Sweden and Siberia. However, here we specifically analyze the situation in the European Union. 
In 2018, more countries than ever have been hit by large fires in the EU (JRC 2019; San Miguel-
Ayanz et al. 2019), while the year 2019 has shown that the burnt areas are far beyond the average 
of the previous decade (2008-2018) (ERCC 2019b). 
To mitigate, respond to and counter these wildfires we need to adjust our ways of governance. 
In this paper we focus on governance challenges associated with wildfires for the benefit of better 
disaster risk management. More specifically, we analyze how cross- organizational and multi-
national risk management for wildfire disaster response operations can induce a change in 
governance for disaster risk reduction. 
Increases in wildfires highlight pressing issues for disaster risk management and civil protection 
and thus call for a discussion of how to govern these challenges within the EU. Large and enduring 
wildfires may go beyond the scope of one member state’s capacities, as wildfire incidents may 
stretch over borders. For example, in 2018, EU Civil Protection Mechanism (UCPM) wildfire 
modules have been deployed to Portugal, Sweden, Greece and Latvia (ERCC 2018). Given recent 
developments of wildfires, the cooperation of strategic and operational forces of two or more EU 
member states will be essential in the future. This raises questions regarding aspects of various 
national policies, national civil protection structures, national sovereignty on the one side and 
European cooperation, supra-national structures and the need for coordination efforts on the 
other. In a broader sense, this calls for new forms of (risk) governance with certain ways and 
means of deliberation (Renn 2020) to include different societal actors and stakeholders.  



We are living in an era of change and there is an urgent need to push transitions towards 
sustainability. In this article, transitions to improve managing disaster risks of wildfires are explored 
and the authors propose ideas for governance as well as recommendations based upon several 
research and consultancy projects (FIRE-In project; IN-PREP project; Network of European Hubs for 
Civil Protection and Crisis Management; Programme for peer reviews in the framework of EU 
cooperation on civil protection and disaster risk management). 

2. Challenges and changes in the wildfire context 

Recent years have shown that the effects of climate change pose an imminent threat to our 
societies, questioning how we can cope with risks like droughts, wildfires, extreme rainfall, floods 
or sea level rise. Living in the Anthropocene means living in an era of unprecedented socio-
ecological change, forcing us to change our ways of governance. Especially the management of 
wildfire risks has shown to be an enormous challenge for all actors involved. 
In general, on a global perspective, in many regions the size of wildfires has increased as well as 
the severity, frequency and associated losses such as fatalities and firefighting costs (North et al. 
2015, p. 1280; Stephens et al. 2014). Thus, “megafire events pose a continuous threat to human 
assets, the environment and the lives of rural populations” (San-Miguel-Ayanz et al. 2013, p. 20). 
In 2018, more countries than ever before have been hit by large fires in the EU (JRC 2019; San-
Miguel-Ayanz et al. 2019), while the area burnt by wildfires in 2019 was far beyond the average 
of the previous decade (2008-2018) (ERCC 2019b). 
The IPCC Special report addressing climate change, desertification, land degradation, sustainable 
land management, food security, and greenhouse gas fluxes in terrestrial ecosystems also lists 
wildfires as a risk to humans and ecosystems as a result of climate change (IPCC 2019). Notably, 
risks are however location-specific and differ by region. Currently projected increases of the global 
mean temperature already pose moderate increases of wildfire risks, e.g. by extending the fire 
weather season. However, projected higher increases of the global mean surface temperature 
(GMST) is expected to result in severe impacts of wildfire damage in the future (IPCC 2019, p. 13, 
see figure 1). 



 

Figure 1: Wildfire damage - indicative example of transitions (IPCC 2019, p. 13) 

Previous reports already projected that the century will encounter more wildfire activities and 
pointed out that the risk of wildfires will increase by a greater number of fires occurring annually, 
longer wildfire seasons, as well as larger areas burned (IPCC 2007; Liu et al. 2009, p. 694; 
Westerling et al. 2006). Particular attention was given to long periods of drought and phases of 
extremely high temperatures relative to the mean temperatures in some regions, leading to larger 
wildfires or even mega-fires driven not just by available fuels (e.g. dry vegetation) but also weather 
conditions (Liu et al. 2009, p. 694; Mitchell et al. 2006). The results of a study by Liu et al. (2009, 
p. 695) indicated increased overall fire potential on all continents. From low to moderate in the 
Northern America, Central Asia and Southern Europe, but from moderate to high in South 
America, Southern Africa, and Australia. The decade 2000 – 2010 has shown these projections 
become reality especially in the European Mediterranean region (San-Miguel-Ayanz et al. 2013, 
p. 12). The latest assessments from EFFIS (European Forest Fires Information System) and the JRC 
(Joint Research Centre of the EU) regarding forest fires in Europe in 2018 show severe fire impacts 
predominantly in the Mediterranean region and particularly in Turkey and Portugal (San-Miguel-
Ayanz et al. 2018).  
In Summary, the “[…] new wildfire context is defined by extreme fire behavior characterized by 
rapid fire spread, intense burning, long-range fire spotting and unpredictable shifts. In addition to 
their serious ecological impact, extreme wildfire events have an extraordinary socioeconomic 
impact in terms of both loss of human life and economic damage” (Faivre 2018, p. 11). In the 
following chapters we will analyze these key issues in detail, distinguishing between 1) aspects of 
time: duration (longer wildfire season) and frequency of wildfire events as well as 2) magnitude: 
extend of the impacts (more extreme impacts) regarding areas burned, casualties and economic 
losses. 



2.1. Frequency of wildfire events and duration of fire season 
Longer fire seasons are anticipated for many regions worldwide. This is, as noted above, linked to 
global climate change and the potential of longer fire seasons facilitated by extended seasons of 
dry weather in some regions. As Liu et al. (2009, p. 695) state that a significant impact of climate 
change on wildfire potential actually is the prolonging of fire season in many regions of the world. 
More dramatically even, most regions will face moderate fire potential for the entire year in the 
future (Liu et al. 2009, p. 695). 
It is important to note here that in addition to these climatic factors, fuel availability and human 
factors such as land use, population distribution and human behavior are considered to have a 
strong influence on future fire activity (Doerr & Santin 2016, p. 4). However, in warm and dry 
conditions the likelihood of prolonged fire seasons increases, as the fires are easier to ignite and 
spread faster (Liu et al. 2009, p. 686). In scenarios projecting a rise of global temperature of 1.5°C, 
warmer and drier conditions will facilitate fire (IPCC 2018, p. 220). Some authors even argue that 
irrespective of the exact emission scenario, the fire season will be likely to expand (Moriondo et 
al., 2006; San-Miguel-Ayanz et al. 2013, p. 21). The fire potential and seasonal patterns vary 
amongst different regions of the globe: 

“The period with moderate fire potential is already all year long at present in 
Australia and remains the same in the future. It increases from nine months 
to all year long in the future in central Asia (June to next March), South 
America (May to next January), and southern Africa (May to November) at 
present. It increases to six months in southern Europe (June to November). In 
the U.S., the period changes from about half-a-year (May to November) to all 
year long in the Southwest, and from four months (July to October) to seven 
months (April to October) in the Southeast” (Liu et al. 2009, p. 690).  

 

The authors Jolly et al. (2015) investigated climate-induced variations in global wildfire and 
observed an increase in fire weather season length from 1979 to 2013. In this time period, the 
fire weather season length increased globally by 18.7% (Jolly et al. 2015, p. 2) and had a 
significant increase of 25.3% in the global vegetated area (and only in 10.7% decreases). Fire 
weather season is defined here as season with a potential of wildfires due to the weather 
conditions (which then are linked to the climatic conditions). It needs to be noted that increased 
fire weather season length does not necessarily equal to actual fire activity in the respective areas 
since it also needs ignition, available fuel and it does not account for fire suppression by human 
efforts (Jolly et al. 2015, p. 6). However, wildfires in 2018 and 2019 revealed how effects of 
climate change and associated fire weather season changes in combination with unsustainable 
management practices (e.g. land-use, forest management) can make the environment more 
vulnerable to wildfires (San-Miguel-Ayanz 2018, p. 8). Despite potential influence of human 
factors on wildfire length, the conditions rendered by fire weather season remain one of the key 
variables in understanding wildfire season length. Of the three variables mentioned above (fire 
weather season, available fuels and ignition) the fire weather season length is considered to be 
the most important driver of regional burned areas (Jolly et al. 2015, p. 2; Vyawahare 2015). 

2.2. Extend of impact: area burned 
In general, ‘area burned’ is the most commonly used parameter describing fire trends (Doerr & 
Santin 2016, p. 3). However,”[f]rom a perspective of fire ecology or risk to infrastructures, the 
intensity of a fire (i.e. its rate of energy output), its severity (its ecosystem impacts) and its spatial 
patterns (degree of patchiness) may be more important than the total area burned” (Doerr & 
Santin 2016, p. 4). Thus, although area burnt being an important indicator, it needs to be noted 



that fire severity, ecological effects and socio-economic impact need to be considered too to assess 
the hazardous implications of wildfires (Royé et al. 2019, pp. 311-312).  
San-Miguel-Ayanz et al. (2013) state that every year approximately1 85% of the total burnt area 
within the EU is to be found in the Mediterranean region (San-Miguel-Ayanz et al. 2013, p. 12; 
San-Miguel-Ayanz & Camia 2010; cf. Hernandez et al. 2015, p. 1331; Chuvieco 2009). In this 
region, the effects of expanded fire seasons (as described above), higher summer temperature, 
earlier snowpack melting in combination with more areas susceptible to wildfires have already led 
to more areas burned since the mid-1980s (Hernandez et al. 2015, p. 1332). Flannigan et al. 
(2009) already mentioned in 2009 that it is very likely that climate change will lead to an upwards 
trend regarding burnt areas at least in some regions of the world2. 
For Greece, as an example, Koutsias et al. (2013) found a positive correlation between burnt area 
and two consecutive years with lagged precipitation (Hernandez et al. 2015, p. 1332). Overall, 
there are several trends and tendencies to be anticipated when looking at area burnt as a 
parameter. Again, it needs to be distinguished between regions and their trends according to local 
and regional circumstances. Here, we set a focus on Europe with emphasis on Southern Europe, 
as the European Mediterranean region stands out with significant wildfires resulting in area 
burned. For example, in Portugal the size of large wildfires has increased continuously in the last 
decades (Royé et al. 2019, p. 320). “Between 1980 and 2003, 57% of the total burnt area and 
38% of all ignited fires in Europe burnt in Portugal” (Hernandez et al. 2015, p. 1331). In 2017, 
Portugal was the European country with the highest density of ignition and burned area (Turco et 
al. 2019, p. 2).  
When looking at more recent data from 2018, the total burnt area of fires (larger than 30 ha) 
show monthly peaks in July, August and September and geographical clusters in Portugal, Turkey, 
Sweden, the United Kingdom and Spain (see figure 2 below). In total, wildfires in 22 of the EU28 
countries burned an area of 137 539 ha. The Mediterranean region remains the wildfire hotspot 
regarding burnt area within Europe with about 2% of the fires accounting for over 80% of the 
total area burnt (San-Miguel-Ayanz et al. 2013, p. 12). 
However, it needs to be noted that these calculations for 2018 amount only to about 14% of the 
area burned recorded for 2017 (San-Miguel-Ayanz et al. 2018, p. 134). Curiously, the total burned 
area also shows a noticeable decrease in the most affected countries since the 1980s (Faivre 2018, 
p. 10). Dupuy et al. (2020, p. 16) show that at least a decline of burnt areas since about the 1990s 
in the most fireprone regions of Europe, namely Southern Europe, highlighting successes of 
adjusted fire control practices. 
Nevertheless, the mean burnt area (BA) is expected to rise again in some regions (Sousa et al. 
2015), as, in essence, “drier and warmer conditions result in larger wildfires” (Turco et al. 2019, 
p. 4), combined with an extended fire weather seasons as described above. An increase in the 
concentration of BA in a small number of wildfires is likely as well as the likelihood that these will 
develop into extreme wildfire events (EWEs) (Royé et al. 2019, p. 320). In the case of Portugal, 
only a very small proportion of all fires is responsible for the vast majority of the total burnt area 
(Pereira et al. 2005, p. 23). Consequently,“in southern European countries the likelihood of very 
large wildfires is already a reality” (Royé et al. 2019, p. 321) and an increase in fire danger 
conditions have thus the potential to increase the burnt areas in the EU, especially in the 
Mediterranean region (San-Miguel-Ayanz et al. 2013, p. 21). Considering only seasonal fire 
weather or drought situations as a factor, projections show an increase of burnt areas throughout 

                                                
1 The referenced authors do not state what the time period of observation is. Other authors (Hernandez et al. 2015 and 
Chuvieco 2009 even state 90%. 
2 Flannigan et al. 2009 studied circumboreal forests (Canada, Alaska, Russia). 



Southern Europe, making it a key challenge for civil protection agencies and firefighters of the 
affected countries (Dupuy et al. 2020, p. 8). 
Importantly, another pressing issue will be that countries which did collect relatively new 
experiences with wildfires in the recent past such as Sweden, Poland and to some extend in 
Germany will potentially have to face large wildfires as well (EEA 2017, p. 82; Royé et al. 2019, p. 
320). 
 

 

Figure 2: Total burnt area of fires > 30 ha by month and country in 2018 (San-Miguel-Ayanz et al. 2018, p. 132) 

In comparison, other continents face similar trends, as for example the burned area annually nearly 
doubled in the years 2005 – 2014 in the United States (Radeloff et al. 2018, p. 3314) and trends 
show increases of more than 5% when looking at a longer time period (1991-2015). Interestingly, 
this increase goes along with an overall decline in the number of fires. Thus, there seems to be a 
trend towards larger wildfires (Doerr & Santin 2016, p. 3-4). In the western parts of the United 
States large fires have doubled between 1984 and 2015 (C2ES n.y., n.p.; USGCRP 2017, n.p.). 
Moreover, the recent decade has shown an “[…] an unusually large number of severe wildfire 
years in Alaska, for which the risk of severe fires has likely increased by 33%–50% as a result of 
anthropogenic climate change […]”(USGRCP 2017, n.p). 

2.3. Extend of impact: casualties and socio-economic losses 
On the one side, authors like Doerr and Santin (2016, p. 7) state that there is not a clear trend 
regarding direct losses such as casualties and infrastructure damages. On the other side, especially 
the larger wildfires or EWEs in the recent past have caused catastrophic socio-economic damages 
as well as the loss of human lives (and especially in the case of the Australian wildfires of 2019 
loss of animal lives) (San-Miguel-Ayanz et al. 2013, p. 12). As San-Miguel-Ayanz et al. (2013, p. 
20) express it: “In all cases, megafires led to loss of lives and very significant economic and 
environmental losses”. Moreover, an expected intensified wildfire threat will lead to human 
casualties and socio-economic losses in the future and also the costs for disaster prevention and 
recovery will (need) to increase along with it (Liu et al. 2009, p. 695). 

Regarding the EU the impact of forest fires has been reported to be 611 killed firefighters and 
civilians (nearly 34 people per year) and over 54 billion Euros of economic losses (approx. 3 billion 
Euros per year) for the time period of 2000 – 20173 (Faivre 2018, p. 10). Doerr and Santin (2016) 
present different numbers for a different timeframe for the whole globe with distinctions between 
world regions. They produced an overview of human and economic losses from disastrous 

                                                
3 Numbers based on the European Forest Fire Information System (EFFIS) and EC PESETA II project report (see Faivre 
2018, p. 10) 



wildfires for the time period 1984 – 2013 (see figure 3) and list 78 deaths per event (globally) and 
a total of 52 billion US Dollar economic costs (globally) and for Europe 18 deaths per event and 
12 billion US$ economic costs4 (Doerr & Santin 2016, p. 7). 

 

Figure 3: Human and economic losses from wildfire disasters by global region from 1984 to 2013 (Doerr & Santin 2016, p. 7) 

In recent years, according to SwissRe, 2017 has been reported as the costliest in combined 
insurance losses from all wildfire activities worldwide (McNamee et al 2019, p. 2). 
At this moment, estimates of total wildfires costs for 2019 are not yet available, but the massive 
wildfires in Australia, the Amazon, Alaska, California, the Iberian Peninsula and Siberia are most 
likely high numbers regarding economic losses (notably for Australia and California). Especially so-
called wildland-urban interface (WUI) areas are and will be linked with severe socio-economic 
impacts and serious environmental consequences (Stephens et al. 2014; Modugno et al. 2016, p. 
113). However, quantifications are often very difficult due to availability issues of data and 
different data collections in different countries (San-Miguel-Ayanz et al. 2013, p. 21). As for 
Europe, a standardized method for the assessment of fire damages has been developed and 
implemented by the European Forest Fire Information System (EFFIS) (Oehler et al., 2012; San-
Miguel-Ayanz et al. 2013, p. 21). 

3. Challenges and changes in the policy/governance 
landscape 

The different factors influencing changes in wildfire risk as well as the (regional) diversity and 
specification of different related parameters make it difficult to understand wildfire hazard 
patterns and changes. In order to govern disaster risk, approaches are usually based on risk 
assessments, including aspects of hazard exposure and vulnerability, in order to understand and 
strategically reduce these risk dimensions. The section below sketches aspects of assessing wildfire 
risk and underlying factors and relates it to challenges in its governance. 

3.1. Wildfire risk management complexity or determinants of wildfire risk  
For the European context, the changes in governing wildfire risk can be described at different 
scales, namely EU, national and regional. These changes can in turn be related to particular aspects 
and actors of managing risk, ranging from risk assessment practices to land management, 
firefighting, and recovery practices. For example, national wildfire risk assessments are conducted 
in different ways and using different variables and methodologies and are fitted to the specific 
conditions and data availability in each country. Nevertheless, San-Miguel-Ayanz et al. (2018) have 

                                                
4 The data source is EM-DAT 2013 and the costs are based on the actual value of US$ in a given reporting year. However, 
it is not clear where the differences regarding the numbers of Doerr and Santin (2013) in comparison with Faivre (2018) 
stem from regarding the regional subset of the EU: it might be the different data sources, the differences in time period 
or most likely a combination of both. Furthermore, the regions are not necessarily congruent (EU / Europe), the economic 
costs in Doerr and Santin’s (2013) table may include costs of fire suppression and finally the currencies are different. 



identified basic data sets for wildfire risk assessment at the pan-European level (Figure 4). This 
conceptualisation already reveals two aspects that make the assessment of wildfire risk a complex 
and multi-actor task.  

 
Figure 4: Conceptualising and assessing wildfire risk (Source: San Miguel-Ayanz et al. 2018, p. 8) 

The two main constituents of wildfire risk are danger and vulnerability. Danger is usually calculated 
via different indices considering propagation, determined by the local and regional fuel types, 
their moisture as well as terrain and meteorological parameters. Fighting fire propagation hence 
requires the interplay of different disciplines which have led to the particular job profiles in very 
affected states. Danger in terms of ignition, some approaches make use of historical records on 
the number (and conditions) of ignitions in the past. However, approximately 95% of the fires in 
Europe are of anthropogenic origin (e.g. accident or arson) (Ganteaume et al. 2013) and only 
about 5% are subject to natural causes such as lightning. Hence, an effective reduction of the 
hazard necessarily needs to be linked with encompassing communication efforts. In Portugal for 
example, wildfire risk is assessed on a daily basis. The assessed risk levels are linked with 
prohibitions such the burnings of scrubs, smoking in forests and BBQs. These instructions are 
again communicated via a range of channels including signals on highways, apps as well as leaflets 
all of which do not only address residents but also tourists.5  
The second main constituent of wildfire risk is vulnerability, encompassing ecosystem and socio-
economic values. The assessment of the respective vulnerabilities can be implemented by the use 
of different criteria and data bases. For example, for the ecological value, Natura 2000 network 
Sites, Bird Directive Sites (SPA), or Habitats Directive Sites could be used. For the socio-economic 
e.g. the cost of restoring land cover as registered in the CORINE Land Cover (Oehler et al. 2012; 
Camia et al.2017) or the consideration of “particular areas where wild vegetation and people co-
exist, which normally is referred to as the Wildland-Urban Interface (WUI)”(San-Miguel-Ayanz et 
al. 2018, p. 18). While the vulnerable areas can hence be assessed at different scales, the reduction 
of vulnerabilities again relates to a complex interplay of actors. For example, in the context of 
WUIs, limiting their sprawling, and limiting the impact of wildfires in these interfaces “elicits many 

                                                
5 For the risk levels see for example IPMA (2020): Wildfire Risk, available via: 
http://www.ipma.pt/en/riscoincendio/rcm.pt/index.jsp# for the prohibitions and instructions for foreigners see for 
example  “Safe Communities Portugal” (2020): Rural Fire Prevention available via: 
https://www.safecommunitiesportugal.com/rural-fire-prevention/ (29.05.2020).  

http://www.ipma.pt/en/riscoincendio/rcm.pt/index.jsp


social and scientific challenges, such as establishing construction and development standards, 
defining asset-protection zones with proper fuel management” (Faivre 2018, p. 16). Fuel 
management in WUIs in particular is a process involving the residents (including information and 
awareness campaigns) and providing resources (e.g. sometimes the necessary knowledge and/or 
tools/equipment are not available), but at the same time also measures to enforce certain 
requirements. In Portugal, the National Guard implements surveillance walks to identify 
households that need to clean fuel on their property (DG ECHO 2019, p. 55). Similarly, reverting 
to response capacities at the community level, local wildfire shelters are maintained, and local 
community officers are installed to communicate with and guide the community in case of an 
incident.6 These complex interdependencies between people and vegetation make wildfires a 
unique hazard. Hence, their governance needs to bring together aspects of fire ecology as well as 
determinants of human coexistence with ”all facets of the amenity and hazardous aspects” and 
needs to consider environmental, ecological and social dimensions as well as the 
interdependencies between them“(Paton et al. 2015, p. 2). 
It becomes obvious that the complexity of aspects determining wildfire risk does on the one side 
pose governance challenges at the local or national level. At a larger scale however, the complexity 
is further increased by different peculiarities of the mentioned variables. For example, vegetation, 
landscape surface and climatic conditions vary across Europe, just as human-environmental 
interactions differ. As a result, different approaches, practices and standards in managing wildfire 
risk and in responding to wildfires exist (Faivre 2018) and are also applied to different levels of 
wildfire incident familiarity. For example, a “long history of human land use, climate variations 
and associated disturbances such as fire have shaped most European landscapes, in particular the 
current mosaiclike vegetation patterns of Mediterranean ecosystems” (Faivre 2018, p. 11). In 
contrast to this, Northern European countries such as Sweden, Germany or the Netherlands 
historically had to rarely deal with respective events. The Swedish Civil Contingencies Agency 
(MSB) had even excluded wildfires from their 2013 catalogue of potential serious incidents and 
“the legal requirement for fire services to uphold a capacity to coordinate operations in response 
to large-scale incidents was not in active compliance throughout most of the country” (Bynander 
2020, p. 70). 

3.2. Changes in governing wildfire risk management at EU and national level 
Through our own research activities in various EU projects and tender (FIRE-In project7; IN-PREP 
project8; Network of European Hubs for Civil Protection and Crisis Management; Programme for 
peer reviews in the frame- work of EU cooperation on civil protection and disaster risk 
management9) we observed changes in governing wildfire risk management at the EU and at the 
national level. Here we give some insights to the EU level and for the national level we highlight 
examples from Greece and Portugal. 

EU level 
In light of the challenges described above, it becomes obvious that a holistic management of 
wildfire risk cannot be achieved by a single actor and is by no means a question of only responding 

                                                
6 For example: Safe Villages, Safe People Programme run by the Portuguese National Civil Protection Authority – ANEPC. 
Available at https://www.safecommunitiesportugal.com/wp-content/uploads/2018/03/The-Safe-Village-Safe-People-
Program.pdf (last access: 25.06.2020). 
7 FIRE-IN is a Coordination and Support Action (CSA) of the European Commission funded by the European Union’s 
Horizon 2020 research and Innovation programme under grant agreement No. 740575. See: https://fire-in.eu/en/ 
8 Th IN-PREP project has received funding from Horizon 2020 (H2020/2014-2020), the European Union’s Programme 
for Research and Innovation under grant agreement No. 740627 https://www.in-prep.eu/ 
9 The peer review programme was an EU tender in the framework of EU 
cooperation on civil protection and disaster risk management. See: https://ec.europa.eu/echo/what-we-do/civil-
protection/peer-review_en 

https://www.safecommunitiesportugal.com/wp-content/uploads/2018/03/The-Safe-Village-Safe-People-Program.pdf
https://www.safecommunitiesportugal.com/wp-content/uploads/2018/03/The-Safe-Village-Safe-People-Program.pdf


effectively. More particularly, there “are often multiple and complex interactions between public 
policies influencing wildfire occurrence and propagation due to the great interdependency 
between forest and/or civil-protection policies with land-use planning, agricultural and rural 
development, environmental, climate and energy policies. These policies may have important 
positive or negative effects, which might support or impede the development of forest and/or 
civil-protection policy programmes” (Faivre 2018, p. 32). However, cross-sectoral, multi-level 
governance mechanism to actually facilitate a holistic management are frequently missing (Faivre 
2018, p. 32f).  
In order to facilitate these processes and to enforce wildfire response capacities in light of a 
prolonging fire season as well as larger and more damaging fires (Hernandez et al. 2015; Faivre 
2018; Royé et al. 2019), the European Union has revised the legislative basis for its civil protection 
activities. The amendment of the Union Civil Protection Mechanism (European Parliament and the 
Council 2019) introduced the creation of knowledge networks as well as the establishment of 
rescEU capacities for primary use under UCPM activations. These changes need to be embedded 
in conceptual and structural adaptations. For example, in 2018, EU Civil Protection Mechanism 
(UCPM) wildfire modules have been deployed to Portugal, Sweden, Greece and Latvia (ERCC 
2018). In the following sections we address two of these countries, namely Portugal and Greece, 
to point out specific changes and promising national endeavors regarding wildfire risk 
management.  

Example: Greece 
In parallel with the developments at EU level and in line with the need for more holistic 
approaches, governance changes can also be observed at the national level in several EU Member 
States. For example, after the devastating wildfires in Greece in 2018, an external expert 
committee reviewed the existing wildfire challenges and the civil protection system. It attributed 
shortcomings in effective prevention efforts within the existing Greek system, among others, to a 
lack of common and coordinated approaches in fire prevention planning, occasional or very 
limited public information, awareness and mobilization, ineffective organization of volunteerism 
as well as the great discrepancy in the funds allocated to prevention in relation to the funds 
allocated to the suppression of fires. It hence suggested  

“a new and modern system, the problem of landscape fires should be 
tackled by the State using a holistic approach, through an integrated and 
coherent framework for landscape fire management. This system should 
replace individual and disconnected services and actions in prevention or 
suppression. The overall and unified planning should address jointly the 
prevention and suppression of fires, as well as the restoration of burned 
areas in an integrated manner to ensure and strengthen societal, 
environmental and economic resilience.” (GFMC 2019, p. 149) 

 
Example: Portugal 
In Portugal, fires have been increasing in intensity over last years with 2017 demarcating a year of 
new wildfire extremes in which more than 120 persons lost their lives (Turco et al. 2019), even 
though support was received through the UCPM. Two long-term trends can be identified as main 
drivers of this change: the abandonment of rural landscapes that have become economically less 
relevant, as well as the dogma of fighting fire. “Faced with a public outcry to do something, the 
Portuguese legislature passed new laws, bought new hardware, and moved quickly to “kill” the 
small blazes that could become large ones. Meanwhile the core problems —the abandoned 
countryside, the seasonal, volunteer firefighters, and the land base filling up with fire-loving 



trees— continued to fester, and by the summer of 2017, after more than a decade of aggressive 
termination of small fires by the bombeiros, the interior was stocked with fuel, waiting for a spark” 
(Elbein 2019). In order to address the underlying factors of (rural) wildfire risk in an integrated 
manner, in the same year, the creation of a dedicated authority to address wildfire risk (Agência 
para a Gestão Integrada de Fogos Rurais - AGIF) was enacted by resolution 157-A/2017 of the 
Council of Ministers (Conselho de Ministros 2017). It was granted competencies to analyse, plan, 
evaluate and strategic coordination of integrated rural fire (risk) management. Besides this risk 
specific umbrella competence and coordination of activities, this involves also the integration of 
the communities by campaigns such as Portugal Chama to address and citizens and involve them 
into the risk management processes (AGIF 2020). 

4. Attempts to address governance challenges at 
European level 

Initiatives to address aspects of the challenges described above have been developed not only at 
national but also at European level. The European Commission thereby addressed different aspects 
in supporting the Member States in reducing wildfire risk. Traditionally, different Directorate 
Generals (DGs) have established programmes and financed projects addressing different aspects 
of managing wildfire risk. For example, the Directorate General for Agricultural and Rural 
Development (DG Agri) focused on the support of afforestation activities, the creation of 
agroforestry systems or the prevention and restoration of damage to forests by forest fires10. It 
also promotes sustainable forest management and the competitiveness of the EU forest sector 
(European Parliament and the Council 2013). The Directorate General for the Environment (DG 
Environment) addressed the forest fire prevention and control aspects (Council of the European 
Communities 1992) and established a scheme for monitoring forests and environmental 
interactions to protect EU forests against pollution and forest fires (European Parliament and the 
Council 2003). In 1998, DG Environment established the “Commission's Expert Group on Forest 
Fires. This group meets twice a year in Brussels and Ispra (Italy) and in exceptional cases in other 
European countries. The members of the Expert Group are the national correspondents to the 
European Forest Fire Information System (EFFIS), which is jointly managed by the Commission's 
Joint Research Centre [JRC] and DG Environment” (DG ENVIRONMENT 2019). EFFIS again 
facilitates information to support the protection of forests against fires. It includes information on 
the fire season as well as meteorological fire danger maps and forecast up to 6 days, mapping 
hot spots and fire perimeters (Copernicus Emergency Management Service 2020). In addition to 
these prevention and recovery efforts, the Directorate General for European Civil Protection and 
Humanitarian Aid Operations (DG ECHO) was very active in the response to wildfires11. The Union 
Civil Protection Mechanism provided support to wildfires in more than 60 cases between 2002 
and 2018 (Figure 5). In 2020, there have been already 330 total activations (all hazards included, 
not just wildfires) since 2001 and within the timespan 2007-2019 around one third of the total 
activations were related to forest fires (Kowalewski 2020, p.3). More recently, the year 2017 has 

                                                
10 We use here the term forest fires in line with the terminology of DG Agri.  
11 Exchange of knowledge is facilitated e.g. through the exchange of experts or peer review programme and training 
and exercises under the UCPM. 

https://effis.jrc.ec.europa.eu/


been a pivotal year for the UCPM with 17 requests for assistance and more than 100 casualties in 
Europe (Kowalewski 2020, p. 4). 

 

Figure 5: EU Civil Protection Mechanism (UCPM) activations 2002 - 2018 (ERCC 2019a) 

In the latest news on 2 July 2020 the European Commission presented a new proposal to 
strengthen the UCPM. In a vote in committee already in September 2020 and plenary negotiation 
mandate in the same month a swift schedule is planned to bring new qualities to the UCPM. It 
was acknowledged that the “UCPM was not sufficiently endowed with policy and budgetary 
resources to offer speedy and sizeable support to the Member States which risked being 
overwhelmed by the [COVID-19] crisis” (European Parliament – Committee on Environment, 
Public Health and Food Safety 2020, p. 3). With the envisaged amendments to Decision No. 
1313/2013/EU the EU capabilities for prevention and preparedness are aimed to be enhanced. 
Since the background of these policy plans are given in the COVID-19 crisis, it remains unclear in 
which way this will also account for issues regarding wildfire disaster response. Moreover, latest 
developments highlight that wildfire risk management needs to be holistic in the sense that is 
needs to integrate different phases of disaster risk management, including prevention, response 
and recovery. This was stressed – among others – by the Project 4 Policy Report on ‘Forest Fires – 
Sparking firesmart policies in the EU’ (Faivre 2018) which reviewed 20 years of forest fire research 
and complemented it with expert multi-stakeholder workshops. The report was published by the 
Directorate for Research and Innovation (DG RTD) and detailed the fields and findings of the 
almost 60 projects that have been funded in the past two decades (figure 6). 



 

Figure 6: Relative occurrence of the forest fire research thematics covered12 (Source: Faivre (2018), p. 25.) 

However, the report identified significant shortcomings in the uptake of research findings by 
related policies and management approaches. This was attributed to “relatively little change in 
the emphasis put on fire suppression versus fire prevention in territorial policies” or a “low level 
of adoption by practitioners of the concept of integrated fire management through the 
recognition of fire ecology principles as a key component of the management of ecosystems” 
(Faivre 2018, p. 29). The report hence stipulated the devotion of efforts “to improving the transfer 
of knowledge to practitioners and decision-makers, while avoiding a purely reactive approach to 
decision-making when planning investments and communication activities” (Faivre 2018, p. 29).  
This request again aligns with the development of a Union Civil Protection Knowledge Network 
under the UCPM. This Network  

“should be based on existing structures including centres of excellence, 
universities, researchers and other experts, young professionals and 
experienced volunteers in the area of emergency management. Further 
cooperation on training, research and innovation should also be 
strengthened with international organisations, and, where possible, be 
extended to involve third countries, in particular neighbouring countries” 
(European Parliament and the Council 2019, p. 3, para. 23). 

 

                                                
12 Basis of this figure was a review of 56 forest fire research projects funded by the EU (6th Framework Programme, 7th 
Framework Programme, Horizon 2020 (2014-2017), LIFE Programme, Civil Protection Mechanism, Coordinated Actions 
and Cross-border cooperation (Faivre 2018, p. 24). 



In addition, the European Parliament had initiated a preparatory action to study the feasibility of 
a Network of European Hubs for Civil Protection and Crisis Management which was implemented 
via a Tender through DG ECHO in 2019. 
Finally, several EU funded projects are facilitating the exchange of firefighting experts – among 
others on the wildfire hazard. For example, the Fire and Rescue Innovation Network (FIRE-IN) has 
been funded under Horizon 2020 to facilitate the exchange between experts in the firefighting 
community and to identify remaining challenges. Within its structure and alongside with other 
thematic working groups, FIRE-IN encompasses a dedicated landscape fires group. 

5. Remaining challenges 

One of the central and overarching challenges identified in this analysis is the multitude of actors 
and scales which need to be brought together in a multi-level, cross-approach. These challenges 
require for deliberation among experts and multi-stakeholder settings (Renn 2020).  
In our perspective, new forms of governance are needed for the disaster risk management of 
wildfires. Regarding the governance of risks and forms of deliberation to address the particularities 
of wildfire risk, we see the deliberation of participatory discourse (Renn 2020, p. 5), including a 
multitude of relevant stakeholders and the affected population into the process. These 
deliberations do not only need to include actors active in the risk management, i.e. civil protection 
authorities, first responders and recovery actors, but needs to bring them together with 
stakeholders, potential knowledge providers such as the academic community (facilitating 
knowledge and education) as well as dedicated organizations active in the field of promoting 
integrated wildfire risk management. Examples for this include the Global Fire Monitoring Centre, 
the Pau Costa Foundation, or the European Forest Institute. As Renn (2020, p. 5) pointed out: 
“Issues of fairness and environmental justice, visions on future technological developments and 
societal change and preferences about desirable lifestyles and community life play a major role in 
these debates” (Renn 2020, p. 5). All this is true for the example of wildfire risks. From the 
challenges of firefighters to handle EWEs, to the issues of land- and home owners regarding the 
protection of their land and homes, to municipalities planning their civil protection measures to 
counter current and future threats – the debate needs to adequately include all concerns but also 
all competencies and perspectives. In such an inclusive form of governance all “affected and 
interested parties have something to contribute to the governance process and that mutual 
communication and exchange of ideas, assessments and evaluations improve the final decisions” 
(Renn 2020, pp. 5-6). 
Since we here particularly focus on governance challenges of cross- organizational and multi-
national risk management for wildfire disaster response operations, there are still specific 
challenges to be mentioned. In detail, specifically regarding the actual management in disaster 
response operations towards wildfire risks, there are questions of interoperability and general 
aspects of communication and cooperation. Alongside interoperability issues of emergency 
management forces between different member states (Mannaioni et al. 2018), questions of an 
overarching knowledge management regarding all phases of the disaster risk management cycle 
(Prevention, Preparedness, Response and Recovery) arise. They have been integrated into EU 
legislation which now requires the establishment of a Union Civil Protection Knowledge Network, 
which is currently under development (DG ECHO 2020; European Parliament and the Council 
2019, p. 4, para. 23). Furthermore, the RescEU initiative aims to strengthen the European response 
capacities. However, additional solutions are required to enhance interoperability of emergency 
management forces especially for joint operations. This holds particularly true in light of UCPM 
modules and rescEU capacities. As mentioned earlier, the envisaged strengthening of the UCPM 
as presented on 2nd July 2020 (European Parliament – Committee on Environment, Public Health 
and Food Safety 2020, p. 3) might be a right step although it is unclear which effect this will have 
on wildfire disaster response, which is in the focus of this paper. 



Furthermore, sustainable knowledge management structures and procedures are necessary in 
order to build upon existing expertise and (joint) experiences. To date, there are numerous 
promising attempts on the European level to facilitate cooperation, build up networks (e.g. 
DRMKC structures, FIRE-IN or MEDEA, the pilot project for a Network of European Hubs for Civil 
Protection and Crisis Management). It remains to be evaluated, whether these programs provide 
the desired progress. Future research efforts should address the effectiveness and sustainability of 
these projects and networks. 

6. Discussion - Ideas and Recommendations 

More than ever, challenges comprising different national structures, interoperability, varying 
resources and questions of national sovereignty are pressing issues disaster response operations. 
In this context, overarching governance structures for cooperation and collaboration are a 
promising path for the future and need to be further explored. New collaboration formats, 
involving stakeholder from civil society as well as citizens should be discussed and transferability 
of existing (national and supra-national) measures and concepts should be enabled. Both aspects 
thereby need to consider multi-stakeholder aspects, including regulation of fire use, land-use 
planning and forestry practices, as well as assistance and inclusion of local communities (San 
Miguel-Ayanz et al. 2017). Based on the described challenges and changes, European countries 
will have to adapt observations, lessons learned and efforts from Greece and Portugal in order to 
move towards a cross-organizational and multi-national risk management for wildfire disaster 
response operations. In the following, we give some recommendations for policy makers and 
involved stakeholders. 
Inspired by the concept of risk governance (Renn 2008) and deliberation (Renn 2020), we propose 
ideas tailored to the challenges of wildfire disaster response – or even more broadly: wildfire 
disaster risk management. These ideas and recommendations are structured into four columns: 1) 
New collaboration formats including stakeholder from civil society as well as citizens; 2) 
transferability of existing (national and supra-national) measures; 3) overarching governance 
structures for cooperation and collaboration and finally, 4) focus on preventative measures on 
multiple levels of governance. 

 
6.1. New collaboration formats including stakeholder from civil society as well as 

citizens 
A potential format of collaboration could be focused on enhanced cross-regional (as international 
as well as intra-national) cooperation between different stakeholders. One successful model for 
this has been established in the Security Regions of the Netherlands. In 2010, the Netherlands 
established 25 security regions which are not congruent to the 12 provinces. The security regions 
are the political link between the local civil protection organizations and the national 
governmental institutions and at the regional level. These 25 security regions are responsible for 
civil protection issues in the municipalities which belong to their territory (ERCC n.y.). The 
implementation on a supra-national level for the sake of improved wildfire risk management 
would need negotiations regarding competencies, structure and relation to existing institutions. 
However, this idea could foster cross-border and cross- organizational cooperation for the benefit 
of dealing with wildfire risks, which certainly do not stop at man-made borders. 
Another promising governance concept for the management of disaster risks poses to be the 
‘Flood Council’ (‘Hochwasserrat’) concept proposed by Zehetmair (2012) to handle cross-regional 
cause and effects of river floods in Germany. This concept is informed by the broader concept of 
risk governance by Renn (2008). This ‘Flood Council’ would contain scientific experts from various 



disciplines, members of the public as well as representatives of the states (‘Bundesländer’) and of 
the Federal Government (Zehetmair 2012, p. 278). The core competencies and tasks would be to 
release comprehensive recommendations regarding the disaster risk management and the 
formulation of protection targets. It needs further research and consideration if such a format 
could be applicable for the case of wildfires and, moreover, if it is transferable to situations of EU 
cross-border disaster risk management cooperation.  
Other potential formats could harness the ideas of deliberation and the potential of civil society 
even more. In the example of Portugal, different approaches like AGIF, Portugal Chama, the 
National Guard surveillance walks and the installation of local community officers, show great 
potential to achieve more sustainable and holistic ways of dealing with wildfire risks and disastrous 
events. However, it seems unfeasible to have this as a blueprint. These concepts certainly need to 
be adjusted to local and regional conditions in other countries. Nevertheless, these examples 
provide a suitable baseline and the transferability should be thoroughly examined.  
When talking about new collaboration formats involving stakeholder from civil society as well as 
citizens, the relatively new and buzzing concept of citizen science could hold potential. For 
instance, the EU could initiate and fund more citizen science projects to accumulate more 
knowledge on wildfire disaster risks and proliferate more engagement of citizens to assist in 
prevention and mitigation. This could include activities regarding fuel management (especially in 
WUIs) involving the residents. Furthermore, facilitation of knowledge exchange between 
firefighter practitioners, fire science and industry/ SME (see FIRE-IN project) should be targeted, as 
well as ultimately inclusion of policy makers on different levels (EU, national, sub-national/regional, 
municipal) and citizen initiatives. 
 

6.2. Interoperability and the transferability of existing (national and supra-national) 
structures and measures 

Another important aspect is the question of transferability of already existing (institutional) 
structures and measures. There are plenty of existing solutions on different administrative levels 
(and regarding other hazards) and it should be a goal to check the transferability to other contexts. 
One idea is to have a kind of comprehensible catalogue of various existing efforts. In a way, the 
FIRE-In project addresses this demand, with its collection of solutions. However, integrated fire 
management schemes and guidelines collected from all EU member states could be beneficial by 
highligting similarities and differences for the member states. This could be a small, but important 
step for enhanced cross-border cooperations, particularily if such a document would also highlight 
aspects of interoperability. 
Furthermore, an external expert committee could review existing wildfire challenges and the civil 
protection system (see the example of Greece described earlier) on each national, as well as on 
the EU level. Based on this, valuable recommendations for other EU countries could be made. 
Those reviews should explicitly address the aspect of transferability of structures and measures. 
Moreover, standards play an important role in regards to interoperability. In various EU projects 
and EU tender works we observed a need on Standardization of Command & Control structures 
and Standard Operating Procedures (SOPs) regarding wildfire disaster response. Further, a 
standardization on a technical level (and/or agreements on used or procured equipment) to ensure 
interoperability could be very helpful in cross-border or international cooperation efforts. “For 
example, the EFRIM (European First Responder Innovation Managers) platform has identified five 
dimensions of interoperability, namely governance, standard operating procedures (SOPs), 
technology, training & exercises, and usage”(Berchtold et al. 2020, p. 48). 



6.3. Overarching governance structures for cooperation and collaboration 
We propose more coordinated efforts by the European Commission’s DGs (DG ECHO, DG RTD, 
DG Agri, DG Environment) on the topic of wildfire risk management. As valuable, specialized and 
dedicated each effort may be, a more holistic approach is necessary to tackle the multi-faceted 
issues of managing wildfire disaster risks. The whole disaster risk management cycle should be 
addressed in a more combined and coordinated way. Mitigation, preparedness, response, 
recovery and prevention in the case of wildfire disaster risks should be addressed holistically. 
Different dimensions such as crisis management, environmental issues, agricultural and rural 
development should also be addressed in a more coordinated way. Especially for wildfire 
prevention, these combined perspectives are vital for sustainable and effective outcomes. This 
includes efforts for an overarching knowledge management regarding all phases of the disaster 
risk management cycle. Cross-cutting different aspects of disaster risk management, “the lack of 
standardized collaboration procedures and the lack of digital information to facilitate a faster 
sharing of information with several organizations can be regarded as major challenges to 
interorganizational collaboration in disaster response” (Berchtold et al. 2020, p. 48). It remains to 
be seen, if the forthcoming Union Civil Protection Knowledge Network can fill some of these gaps. 
Governance could be improved with more coordinated efforts to streamline parallel existing EU 
project platforms (projects, especially network projects) on disaster risk management. Here, it 
would be helpful for the end-user community to have a kind of one-stop-shop or combined 
platform. This would reduce the need to be registered in and keep track of a plethora of parallel 
existing platforms (e.g. FIRE-IN, Heimdall, No-Fear, e-Notice, MEDEA, Darenet etc.). Of course, not 
all of these projects have a focus on wildfires as in this specific paper. Nevertheless, a streamlining 
and harmonization would be beneficial for civil protection and disaster risk management in 
general. 
Further recommendations include the strengthening of the role of the Emergency Response 
Coordination Centre (ERCC), which received a boost when changed from the former Monitoring 
and Information Centre (MIC) in 2013. However, based on the expected future challenges and 
the current increases of ERCC requests for assistance, there is still potential to improve the 
capabilities of the ERCC to tackle future challenges. 
As an additional pathway, the potential assistance via the International Disaster Charter13 to 
provide satellite data to affected countries for wildfire monitoring and response activities could be 
promoted more broadly, to ensure that this valuable asset is used in wildfire response activities. 
 

6.4. Focus on preventative measures on multiple levels of governance 
Based upon the review of existing literature and our experiences in past and ongoing projects, a 
special focus should be on wildfire prevention, e.g. by promoting sustainable land-use policies and 
practices, which are taking the risk of wildfires into account. Fuel management, land-use planning 
(especially regarding settlement locations and built structures in WUIs) are vital to reduce wildfire 
risks and by that are reducing potential casualties and economic losses. Holistic approaches (see 
Greece example, chapter 3.2) can address the prevention and suppression of fires, as well as the 
restoration of burned areas. This is a major step towards sustainability and resilience. 
Regarding the trend of megafires and EWEs, there is a need to adjust fire prevention measures 
and contingency plans to the scale of these fires. Fire prevention and contingency plans especially 
for megafires/ EWEs are essential, as they are more extensive and span wide geographical areas, 
they demand broader prevention strategies compared to smaller fires. Moreover, a broader 
perspective on wildfire suppresion effects is needed, since the practice of keeping wildfires small 
has partly worsened the wildfire problem by fuel build-up (Tedim et al. 2015; Royé et al. 2019, p. 

                                                
13 https://disasterscharter.org/web/guest/home 



320) and response activities year after year might be more costly than carefully implemented 
prevention measures. „The true costs of wildfires for society are currently ill accounted for. Missing 
from most accounting of wildfire costs are those indirect costs, such as rehabilitation, real estate 
devaluation, and emergency services, that can be two to 30 times more than the actual expenses 
to fight the fire” (IAW 2015, n.p.). As for the aspect of land-use planning, for example increases 
in housing lead to increases in fire suppression costs (Gude et al. 2012). All in all, future research 
and policy making should see wildfires and land-use as a coupled system and there should be 
better plans on how and where we build (van Butsic et al. 2015, p. 151). 

7. Conclusion 

In our analysis of governance challenges regarding cross-organizational and multi-national risk 
management for wildfire disaster response operations, we frame our ideas and recommendations 
presented here in respect to a) challenges and changes in the wildfire context, b) challenges and 
changes already in place in governance (including good practices on EU and national level) and c) 
identified remaining challenges. Moreover, we applied the concept of risk governance (Renn 
2008) and the ideas of deliberation (Renn 2020) to the specific case of cross-organizational and 
multi-national risk management for wildfire disaster response operations. We identified four pillars 
to address the given challenges: 
1) New collaboration formats including stakeholder from civil society as well as citizens. Only a 
broad involvement of relevant actors and affected population can be the pathway for the future. 
2) Knowledge of existing good practices is essential. There are good practices and promising 
efforts on various levels in different countries (and on the EU level across the different DGs). To 
harness those practices and efforts, transferability of existing measures is needed. Furthermore, 
to have cross-national and cross-border cooperation in disaster response interoperability needs to 
be ensured. 3) Cooperation and collaboration need facilitators and structures to ensure pinpointed 
efforts, to reduce redundancies and to enhance wildfire disaster risk management operations in 
the long run. 4) Preparedness and response measures are very important, but to mitigate and 
avoid catastrophic outcomes in the future, preventative measures need to be addressed in parallel 
to all other initiatives. Prevention efforts need to be implemented on multiple levels of governance 
to reduce risks in the first place. 
There is a pressing need to make our governance structures fit for existing and future challenges.  
And only a comprehensive vision for a better civil protection and emergency management 
throughout Europe will enable us to tackle the challenges of climate change induced wildfire 
threats. In this sense, the ideas proposed in this paper can help set a focus and be a source of 
inspiration to improve wildfire governance in the Anthropocene.  
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A B S T R A C T

The circular economy is argued to hold great promise for achieving sustainability. Yet, there is a dearth of
research about what a circular future may look like. To address this gap, this paper proposes different plausible
scenarios for a circular future, using a 2 × 2 scenario matrix method developed through a thought experiment
and a focus group. Key drivers of change in this matrix are the nature of technologies deployed – high-tech or
low-tech innovations – and the configuration of the governance regime – centralized or decentralized. From this,
our paper builds four scenario narratives for the future of a circular economy: “planned circularity”, “bottom-up
sufficiency”, “circular modernism”, and “peer-to-peer circularity”. It delineates the core characteristics and the
upsides and downsides of each scenario. It shows that a circular economy can be organized in very contrasting
ways. By generating insights about alternative circular futures, these scenarios may provide a clearer direc-
tionality to policy-makers and businesses, helping them both anticipate and understand the consequences of a
paradigm shift towards a circular economy and shape policies and strategies, especially in the context of so-
called mission-oriented innovation policies. They may also provide a sound basis for quantitatively modelling
the impacts of a circular economy.

1. Introduction

The concept of circular economy (CE), which finds its roots in en-
vironmental and ecological economics, industrial ecology as well as
management and corporate sustainability literature (e.g. Boulding,
1966; McDonough and Braungart, 2002; Pearce and Turner, 1990), is
today hyped by policy-makers, academics and businesses as a concept
to enable sustainable development (Geissdoerfer et al., 2017). A CE can
be defined as “an economic system that is based on business models
which replace the ‘end-of-life’ concept with reducing, alternatively re-
using, recycling and recovering materials in production/distribution
and consumption processes, thus operating at the micro level (products,
companies, consumers), meso level (eco-industrial parks) and macro
level (city, region, nation and beyond), with the aim to accomplish
sustainable development, which implies creating environmental
quality, economic prosperity and social equity, to the benefit of current
and future generations” (Kirchherr et al., 2017, pp. 224–225). Major
systemic transformations such as a transition to a CE call for a long-term
vision and challenge current mindsets (Dufva et al., 2016). Firms,
governments and other organizations need to anticipate future devel-
opments in order to prepare for them and the many barriers to be

overcome (Kirchherr et al., 2018). While it is relatively easy to ac-
commodate short term linear changes, longer term shifts in socio-
technical systems and the impacts of technological disruptions are more
difficult to cope with (Uotila et al., 2005).

Yet, despite the hype around CE, there is very little discussion
around what a circular future may look like. As noted by Geissdoerfer
et al. (2017, p. 766), the “[Time dimension] is excluded from “most
[CE] discussions”. Only 1 of 114 CE definitions scrutinized in Kirchherr
et al. (2017) discusses the time dimension and the impact of CE on
future generations (Kirchherr et al., 2017, p. 228). Furthermore, as
Weigend Rodríguez et al. (2019) argue, future studies1 and the CE lit-
erature are poorly integrated. Some practitioner studies have been
published on the alleged economic, environmental and social impacts
of CE, but their conceptual underpinning is limited (as further discussed
in the next section). While insights about the potential impacts of a CE
are important to accelerate the transition towards CE, a better under-
standing of the conceptual underpinning of a CE is a sine qua non for
rigorously assessing its impacts. Indeed, we posit that a CE can be
conceptualized in very different ways and that it is essential to better
examine the trade-offs between these conceptual models and their so-
cietal consequences. Furthermore, many current approaches to CE
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adopt a micro perspective, focusing on a single firm or industry, and
overlook the fundamental systemic changes needed to transition to-
wards a CE.

To address these research gaps, this study aims to qualitatively
conceptualize potential circular futures, providing a possible “true
north”, particularly for policy-makers in their efforts to transition to-
wards a more circular economy. Accordingly, the research question
addressed is the following: What would a circular future look like? To do
so, a thought experiment and a focus group are conducted to explore
different plausible scenarios–scenarios “which ‘could happen’ (i.e. they
are not excluded) according to our current knowledge (as opposed to
future knowledge) of how things work” (Voros, 2003, p. 17)–for a
circular future. These scenarios are not sector-specific, but are rather
intended to outline the broad societal trends that may pervade multiple
or all industrial sectors. The core upsides and downsides of each sce-
nario and the potential trade-offs between them are described.

In terms of policy and business implications, these scenarios, by
generating insights about alternative circular futures, may help policy-
makers and businesses both anticipate and understand the con-
sequences of a paradigm shift as well as support action in the present.
They can provide a clearer directionality to shape policies and strate-
gies for a transition towards CE. As such, they are particularly useful for
the design of “mission-oriented innovation policies” (i.e. “systemic
public policies that draw on frontier knowledge to attain specific goals”;
Mazzucato, 2018; Wanzenböck et al., 2019) intended to accelerate the
advent of a more circular economy.

The remainder of this article presents the methods adopted to ad-
dress the above-mentioned research question (Section 2), the theore-
tical framing of this study (Section 3), the scenarios obtained (Section
4), their discussion (Section 5) and some concluding remarks (Section
6).

2. Methods

As a preliminary step to our scenario building analysis, we con-
ducted a literature review on CE and futures. Keyword full-text searches
up to 2020 were undertaken in Elsevier's Scopus, Thomson Reuters'
Web of Science and Google Scholar, employing the following search
query: “circular economy” AND (“scenarios” OR “impact” OR “fore-
sight” OR “future” OR “vision” OR “prognosis”). This literature review
provided us with an overview of what has already been written on the
topic. We skimmed the results of these searches, specifically looking for
relevant content on circular futures with a social science focus. We
identified only nineteen studies that examine CE futures, among which
nine are peer-reviewed and ten are not. These publications were care-
fully scrutinized, with a specific focus on the factors that may influence
the future developments of a CE. These studies reflected the diversity of
plausible circular futures, as described in Section 3.1., justifying the
exploration of different scenarios.

We then used a scenario planning method based on thought ex-
perimentation. Scenario planning is a central approach in future studies
(e.g. Börjeson et al., 2006; Vervoort et al., 2015) which has often been
used to envision sustainable futures in various contexts, such as terri-
torial planning (Folhes et al., 2015) and sustainable land use (Tress and
Tress, 2003). Scenario planning was conducted via the 2 × 2 scenario
matrix method, which is reportedly one of the most established
methods in scenario planning (van Asselt et al., 2012; Bradfield et al.,
2005; Curry and Schultz, 2009). The advantage of a 2 × 2 matrix over
other methods (e.g. causal layered analysis, Manoa approach, scenario
archetypes approach; Curry and Schultz, 2009) is that it produce a
clear, memorable and easy to communicate structure allowing the
comparison of scenarios with one another. The first step of this method
involves identifying two contextual factors which are believed to be key
underlying drivers of change. The most reported criteria for choosing
these two factors over others are based on a ranking in terms of most
uncertain and greatest potential impact over the time horizon

considered. In addition, they need to be mutually independent. The
intersection between these two axes define four clearly differentiated
spaces, which are then developed into scenario narratives, reflecting
the influence of other events and trends in addition to those represented
on the two axes.

The axes in the 2 × 2 matrix can represent a continuum (“grid”)
with more–less calibration in each axis, or they can represent instead
incommensurate possibilities (“frames”) with an either/or calibration
(Ramirez and Wilkinson, 2014). In the former case, the scenarios that
the matrix maps can coexist, overlap and are not mutually exclusive of
one another, while in the latter case, they are incompatible with one
another. In the present case, the four scenarios that result from our
analysis can be best thought as extreme cases of continuums. That is to
say, they are not mutually exclusive and can co-exist to some extent, a
topic which will be returned to in Section 5.1.

The method of thought experiment was employed to define the axes
and develop the narratives of the scenarios, as it is particularly suited
for examining hypothetical future scenarios. Indeed, the purpose of a
thought experiment is to think through the potential consequences of a
hypothesis or theory. As Yeates (2004, p. 150) puts it, a thought ex-
periment is “a device with which one performs an intentional, struc-
tured process of intellectual deliberation in order to speculate, within a
specifiable problem domain, about potential consequents (or ante-
cedents) for a designated antecedent (or consequent)”. Thought ex-
periments have been an important theoretical tool in analytic philo-
sophy and natural sciences, such as physics and biology, but they are
also currently experiencing a resurgence in social sciences, such as so-
ciology (Hill, 2005) and economics (Aligica and Evans, 2009; Frappier
et al., 2012).

The thought experiment followed a structured process for each
scenario: first, to define the axes of the matrix, we set a list of factors
likely to influence the pace and the direction of a transition towards a
CE, based on the literature review (business models, technological in-
novations, spatial scale of economic activities, type of governance, etc.).
We then ranked these factors in terms of uncertainty and potential
impact. The two top high impact-high uncertainty factors chosen to
define the axes are, on the one hand, the nature of innovations deployed
in a CE and, on the other hand, the configuration of the governance
regime of a CE (as further described in Section 3). Second, one author
developed a narrative for each scenario defined by the crossing of the
axes based on the other identified factors. These narratives were then
critically assessed by the two other co-authors to check for unsound
argument (Gendler, 2014). Finally, the scenarios were presented in a
focus group session with twelve CE experts, including five policy-ma-
kers, five academics and two circular entrepreneurs to test the frame-
work with a broader audience and collect additional feedbacks. Parti-
cipants were asked about their thoughts and insights regarding the
scenarios and their upsides and downsides, and also about the scenario
they deemed most probable and the one they preferred most. These
insights formed a basis for the discussion of the upsides and downsides
of the scenarios in Section 4.5 as well as their probability and prefer-
ability in Section.

3. Theoretical framing

3.1. Circular futures

Among the studies on circular futures that we identified, ten are
predominately focused on CE impacts (see Table 1), most commonly
defined as triple bottom line impacts (i.e. economic, environmental and
social impacts). The core message of these studies is generally the same:
a transition to a CE will deliver more jobs, more economic value and
reduced CO2 emissions (Stegeman, 2015). Yet, estimates regarding
impacts vary widely across studies. For instance, regarding environ-
mental impacts, the Ellen MacArthur Foundation (2015) estimates that
there will be a halving of CO2 emissions due to CE until 2030, while
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The European Commission (2014, 2015) believe there will be a 25%
reduction. As regards social impacts, the European Commission (2014)
argues that 2 million CE-related new jobs will be created in the EU by
2030, EC (2015) estimates that there will be 580,000, whereas Wrap
(2015) believes that there will be 1.2–3 million new jobs.

A likely reason for these discrepancies between impacts is that these
studies greatly diverge regarding their assumptions about what a cir-
cular future will look like. However, these assumptions are not ex-
plicitly stated in these studies. The “what” (i.e. the conceptual under-
pinning of a CE) remains underspecified, neglecting aspects such as the
dominant circular loops, the dominant business models, the key tech-
nological innovations, the organization of decision-making processes
and the spatial scale of economic activities. For instance, Wijkman and
Skånberg (2015) assume that their focus countries will become 25%
more material-efficient, substituting half of the virgin materials used
with recycled materials, and doubling the product-life-time of long-
lived consumer products. However, the report does not specify the CE
core principles that are supposed to be at work to bring about these
improvements.

Nine studies explicitly engage with the “what” of CE in future sce-
narios. Dobers and Wolff (1999) present scenarios for new industrial
logics in recycling industries, automobile and household appliances,
focusing on the concepts of eco-efficiency2 and dematerialization, while
Parajuly et al. (2019) sketch three scenarios for the future of e-waste.
Kuzmina et al. (2019) outline future scenarios for fast-moving con-
sumer goods in a CE, with special attention to value creation as well as
the roles played by consumers and the IT within CE. Some studies ex-
plore CE “imaginaries” for different cities (Fratini et al., 2019) or for
consumption practices (Welch et al., 2017). Other studies focus more on
the perceptions of different scenarios by specific actors, such as gov-
ernment partners (Velenturf et al., 2018) or users (Atlason et al., 2017).
In contrast to these studies, the present contribution does not focus on
one or multiple specific sectors, spatial settings or types of actors, but
rather highlights the meta-principles that may shape a CE across in-
dustries, since many characteristics are common to various sectors (e.g.
technologies impacting different industries, such as ICT and 1D
printing). Similar approaches are found in Stahel (2010), who describes
the underlying mechanisms of what the author calls the “performance
economy”,3 and in de Jesus et al. (2019), who engage in a foresight
exercise to identify “eco-innovation pathways” to a CE. However, these
authors do not contrast multiple scenarios and Stahel (2010) barely
considers behavioral and institutional dimensions.

3.2. Technology and institutions as core drivers of change

Transitions towards a CE take place in socio-technical systems
(STS), defined as clusters of “interrelated components connected in a
network or infrastructure that includes physical, social and informa-
tional elements and that thus involves technology, science, regulation,
user practices, markets, cultural meaning, infrastructure, production
and supply networks” (Maréchal, 2010, p. 1105). This underscores that
a transition towards CE “must be understood as a fundamental systemic
change instead of a bit of twisting of the status quo to ensure its impact”
(Kirchherr et al., 2017, p. 229). Yet, current approaches to CE often
adopt a micro perspective, taking the view of a single company or a
single sector. For instance, only around 40% of definitions analyzed by
Kirchherr et al. (2017) conceptualize CE from a systems perspective.

Technologies and institutions4 form the two core drivers of change
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re-manufacturing strategies to maintain the quality of manufactured capital.

4 Technologies are defined here as a tool, method, or design practice that
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in STS, since the dynamic interplay of institutions and technologies
over time are at the root of their evolution. As Fuenfschilling and
Truffer (2014, p. 772) put it, “socio-technical regimes denote the
paradigmatic core of a sector, which results from the co-evolution of
institutions and technologies over time”. Indeed, as new technologies
have their specific physical and social features, institutions generally
need to be adapted, or even invented, to address specific problems or
conflicts that arise (Nelson, 1994). Conversely, institutions may con-
siderably influence the emergence and diffusion of new technologies by
facilitating it or, instead, hindering or impeding it. Furthermore, tech-
nologies and institutions are both highly impactful and highly uncertain
factors in the evolution of STS. Accordingly, we define the axes of in the
2 × 2 matrix scenarios along these two contextual factors: one relating
to the nature of technologies deployed and one relating to the config-
uration of institutions. These factors are detailed further in the two next
sections.

3.3. High-tech and low-tech innovations

There has long been a tension between more techno-pessimistic and
more techno-optimistic views regarding the environmental and social
impacts of technologies (Kerschner and Ehlers, 2016). In a techno-op-
timistic perspective, the primary societal goal is to maintain a growth-
orientated consumer economy and attempt to decouple this form of life
from environmental impact via technological innovation and market
mechanisms. By contrast, technoskeptics usually emphasize the need to
move away from resource-intensive, consumerist lifestyles and adapt to
a resource descent pathway through the adoption of “low-tech” in-
novations.

In the innovation literature, low-tech innovations are those which
do not need substantial R&D activities (Czarnitzki and Thorwarth,
2012). They are designed to be as simple as possible, can typically be
fabricated with a minimum of capital investment and are characterized
by the low knowledge transfer costs incurred to understand them. Low-
tech can also simply refer to behavior change, as opposed to relying on
technological solutions of any variety (e.g. putting on warm clothing
rather than installing an novel energy efficient heating system).5 By
contrast, high-techs innovations offer more advanced and complex
features, “on the cutting edge of technology developments” (Baruch,
1997). They are R&D intensive and years of scientific education and
specific experience are needed to become familiar with them. Low-techs
are typically less resource-intensive and more resilient than high-techs,
due to their higher simplicity (Alexander and Yacoumis, 2018). As an
example for reducing the resources used for clothes washing and
drying, high-tech solutions can be highly efficient appliances which
would optimize water and energy use. An obvious low-tech way to
washing clothes is to wash by hand, while the use of a clothesline re-
presents a low-tech alternative to drying clothes.

High- and low-tech solutions can be related to the different options
of the waste treatment hierarchy (see Table 2). The strategy “Refuse” is
typically associated with low-tech innovations and important beha-
vioral changes, since it stresses the choice to buy less, or use less, which
may apply to any consumption article aiming at prevention of waste
creation. Reduce can be achieved through both low- and high-tech
solutions: for instance, by the sharing of products (low-tech solution) or
by some eco-efficient technological innovation (high-tech solution).

Similarly, Reuse can involve low-tech solutions and behavioral or
cognitive changes (e.g. buying second hand, consumer involvement in
take-back management), but can be facilitated via high-tech innova-
tions, such as digital platforms and blockchain-based asset-tracking
systems. This also holds for Recycle and Recover. Generally, low-tech
approaches to circular strategies entail larger behavioral changes.

3.4. Centralized and decentralized governance

The question whether a CE should be centrally or decentrally gov-
erned can be approached through the broader debate over the relative
merits of democratic and authoritarian environmentalism (Hysing,
2013). On the one hand, proponents of authoritative, expert-guided
environmental governing point to the length of participatory processes,
the short-termism of the electoral system and the pressure of lobby
groups, to argue in favor of a technocratic vision of political leadership
by the experts, which is believed to produce optimal outcomes com-
pared to more participatory approaches (Shearman and Smith, 2007).
Authoritarian environmentalism entails two dimensions (Beeson,
2010): 1) a decrease in individual freedom that prevents self-interested
individuals from engaging in unsustainable behavior and compels them
into acting in the collective interest by, for example, producing fewer
children (Wynes and Nicholas, 2017) and living more frugal lifestyles;
2) a policy process dominated by a relatively autonomous central state,
affording little or no role for social actors or their representatives.

On the other hand, some authors argue in favor of decentralized
environmental governance. Generally defined, political decentraliza-
tion refers to “the expansion of local autonomy through the transfer of
powers and responsibilities away from a national political and admin-
istrative body” (Carter, 2007, p. 42). Similarly, economic decen-
tralization refers to an economic system in which economic decision-
making is distributed among various economic agents rather than
concentrated in a few central authorities, such as the state or large
corporations. Decentralization, based on a higher involvement of small-
scale, local communities in political and economic decision-making, is
often seen as a way to deepen and strengthen democracy, as small-scale
communities are able to practice direct participatory democracy
(Hysing, 2013). In its most radical, eco-anarchist forms, the green polity
would consist of a stateless society based on a confederal system of
autonomous communities (Bookchin, 1989) or on “bioregions” defined
by the natural boundaries of the land rather than the human adminis-
trative borders (Sale, 1980).

Similar to high-tech and low-tech approaches to circularity strate-
gies, these strategies can be developed in a centralized or decentralized
manner. Waste reduction, reuse and recycling operations can, for in-
stance, be conducted in centralized facilities, under the entire respon-
sibility of large producers and with minimal consumer involvement. By
contrast, they can also be organized in a much more decentralized
fashion, for example by relying more extensively on the participation of
households and community organizations in waste recycling, reuse and
reduction schemes (Slater and Aiken, 2015).

In accordance with this theoretical framing, the horizontal axis is
about the technological dimension of the CE and denotes the degree of
high-tech or low-tech innovations, while the vertical axis relates to
institutions and governance and reflects the degree of decentralization
or centralization of the governance of CE. The narratives of the sce-
narios focus on the following key characteristics: dominant technolo-
gical innovations, dominant loops and business models, spatial scale of
economic activities as well as core upsides and downsides.
Technological innovations are scrutinized since, as mentioned above,
technologies are one core driving change in STS. Dominant loops are
approached through the waste treatment hierarchy presented in
Table 2, while business models, which are perceived to be crucial in a
transition towards CE (e.g. Bocken et al., 2016), are approached
through the typologies proposed by Bakker et al. (2014) and Bocken
et al. (2016). The question of spatial scale is considered, because it has

(footnote continued)
helps humans solve problems and achieve goals, while institutions refer to “the
rules of the game”, including laws, rules, regulations and social norms.

5 Close concepts are appropriate technology (Akubue, 2000; Schumacher,
1973) and convivial tools (Bradley, 2018; Illich, 1973; Vetter, 2018), which
highlight the necessity to use locally adapted materials and technologies that
can be built, maintained and repaired without foreign experts and that are not
environmentally harmful.
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been underscored as an essential aspect in sustainability transitions
(Coenen et al., 2012).

Finally, upsides and downsides are highlighted to better understand
the trade-offs between scenarios. To do so, we consider the scenarios
according to their environmental effectiveness, socio-political feasi-
bility, economic efficiency and fit with democratic values. These cri-
teria were chosen because they reflect the central factors in measuring
sustainability: economic efficiency, environmental effectiveness and
socio-political feasibility correspond to the economic, environmental
and social dimensions of the triple bottom line. Fit with democratic
values corresponds to the governance dimension of sustainability,
which is part of the Environmental, Social and Governance (ESG) as-
sessment criteria used to classify sustainability issues. Table 3 sum-
marizes these elements and Fig. 1 represents the axes and the four
identified scenarios.

Given the systemic nature of a transition towards CE highlighted
above, going beyond technological advances alone to encompass in-
stitutional and behavioral dimensions is necessary from a policy

perspective. For this reason, the concept of mission-oriented innovation
policies (MIP) is particularly insightful. MIP are policies targeting
complex, multi-dimensional and systemic societal problems to influ-
ence the directionality of innovation activities (Hekkert et al., 2020;
Mazzucato, 2016; Wanzenböck et al., 2019), articulate them with the
demand side (Boon and Edler, 2018) and break up path-dependencies
in the existing system (Schot and Steinmueller, 2018). They also usually
involve a larger diversity of stakeholders influencing and being influ-
enced by the policy agendas, beyond well-established innovation sys-
tems built around incumbent firms (e.g. consumers, governments and
local communities; Bauwens and Eyre, 2017; Kirchherr and Piscicelli,
2019). The scenarios presented here can be particularly helpful in de-
vising MIP for a CE, since they provide clear visions for possible futures
of a CE and depict the main transformations needed to materialize these
visions, not only in terms of technological innovations, but also in-
stitutional and behavioral changes.

Table 2
Waste hierarchy and potential circularity strategies.

Strategy Definition Low and high-tech solutions

Refuse Refrain from buying Low-tech solution: behavioral changes
Reduce Increase efficiency of product design or manufacturing by preventing or minimizing the use of

specific hazardous materials or any virgin materials, or allowing for more intensive product use
through sharing of products

▪ High-tech solution: biologically based plastics
▪ Low-tech solution: pooling or sharing of products; package-free

shops
Reuse Bring products back into the economy after initial use, or extend the lifespan of products and their

parts (through repair, second-hand markets etc.)
▪ High-tech solution: digital exchange platforms and

blockchain-based asset-tracking systems
▪ Low-tech solution: buying second hand, consumer involvement

in take-back management
Recycle Process materials through, e.g., shredding or melting to obtain the same (upcycling) or lower

(downcycling) quality
▪ High-tech solution: chemical recycling, automated sorting
▪ Low-tech solution: composting or manual dismantlement and

extraction of valuable materials
Recover Incinerate residual flows with recovery of embodied energy ▪ High-tech solution: Hydrothermal Carbonisation, Dendro

Liquid Energy
▪ Low-tech solution: Anaerobic digestion

Table 3
Definition of the axes and core characteristics of scenarios.

Core dimensions Definition

Definition of the axes
High-tech innovations Advanced and complex technologies characterized by high R&D intensity and high knowledge transfer costs
Low-tech innovations Technologies designed to be as simple as possible, characterized by low R&D investment and low knowledge transfer costs
Centralized governance Concentration of political and economic power and responsibilities into the hand of national governments and large corporations
Decentralized governance Expansion of local political and economic autonomy through the transfer of powers and responsibilities away from large national political

and administrative bodies and large corporations

Core characteristics of scenarios
Dominant loops Waste treatment strategies (Refuse, Reduce, etc.)
Dominant business models • Classic long life model: primary revenue streams generated by the sales of high-quality product with a long lifespan

• Hybrid model: primary revenue streams generated by the repeat sales of relatively cheap products with a short lifespan that only
function together with a dedicated high-quality durable product

• Gap exploiter model: primary revenue streams generated by providing repair services or sales of refurbished units

• Access model: primary revenue streams generated by providing access to a product, while its ownership remains with the access provider

• Performance model: primary revenue streams generated by providing the performance of a service. It is up to the provider to decide
which equipment or products are deployed to perform this service

• Sufficiency-based model: model that actively seeks to reduce end-user consumption through principles such as durability, upgradability,
service, warrantees and reparability and a non-consumerist approach to marketing and sales (e.g. no sales commissions)

Dominant technological innovations Main new technologies deployed
Spatial scale Spatial scale at which economic and socio-political activities are organized
Core upsides and downsides Main advantages and disadvantages of the scenarios assessed in terms of

• Environmental effectiveness: degree to which a scenario is successful in producing desired environmental outcomes, with specific
emphasis on the likelihood of rebound effect and the trade-offs between materials, energy and biodiversity

• Socio-political feasibility: degree to which a scenario is politically and societally accepted or supported

• Fit with democratic values: degree to which a scenario is in phase with democratic processes and values

• Economic efficiency: degree to which a scenario allocates economic resources to produce the highest welfare while minimizing costs

Admittedly, many other socio-economic dimensions could have been chosen as economic and social assessment criteria: quality of life, strength of social ties, health,
education, economic and physical safety, etc. However, these criteria are too specific for the purpose of our analysis. We suggest that the assessment of the scenarios
along these criteria constitute an interesting avenue for further research.
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4. The scenarios

4.1. Planned circularity

4.1.1. Overview
In this scenario, the transition towards a CE is centrally piloted by the

government via strong coercive measures. It echoes the views of the ad-
vocates of “authoritarian environmentalism” who, in the early 1970s, re-
luctantly concluded that an ecological elite of scientific experts was re-
quired to take the reins and authoritatively guide society towards
sustainability (Heilbroner, 1974; Ophuls, 1977). The government sets
command-and-control regulations on production and consumption to
force firms and consumers to engage in high R strategies, for example by
introducing taxes on raw material consumption, emissions and waste or
setting hard caps on these activities, by banning the use of en-
vironmentally hazardous substances, by legislating a “right to repair” and
introducing laws against planned obsolescence, by establishing regulations
to massively support access and performance models, by banning plastic
packaging and single-use products or by establishing a full producer re-
sponsibility program. This scenario involves large changes in consumers'
behaviors and lifestyles, but may not necessarily imply a change in the
cognitive and emotional aspects of engagement with the new system, since
in this scenario, consumers are constrained to adopt circular practices,
sometimes also against their will. China's state-led approach to CE, which
is enshrined as an official national development goal (Mathews and Tan,
2011; Su et al., 2013), illustrates well the basic tenets of planned circu-
larity, with measures such as the one-child policy (Gilley, 2012). Yet,
China's case also incorporates elements of circular modernism, since the
government encourages advanced technologies and equipment for large
manufactures (Su et al., 2013).

4.1.2. Dominant technological innovations
The impact that this scenario may have on the development of

technological innovations is rather ambiguous. On the one hand, it may
stifle technological innovation, since private businesses lose their au-
tonomous capacity to innovate and are mainly in charge of im-
plementing the policies formulated by the state elite. On the other
hand, these constraints may actually boost technical innovations, since
companies are forced to develop solutions to comply with govern-
mental goals in terms of recycling rates and resource rationing. For
example, strict environmental regulations on German chemicals in-
dustry boosted the rise of bio-based chemicals in Germany.

4.1.3. Dominant loops and business models
The dominant loops cover all R strategies, with an emphasis on the

higher Rs. Refuse is mainly achieved through regulations such as setting
hard caps on resource consumption or banning certain materials.
Reduce, Reuse, Recycle and Recover are mainly approached through
low-tech innovations. All the business models are possible to achieve
these strategies, but access and performance models are especially
supported.

4.1.4. Spatial scale
The spatial scale of this scenario is mainly national, since it unfolds

within the jurisdictions of national states.

4.2. Bottom-up sufficiency

4.2.1. Overview
This scenario is primarily based on decentralized, small-scale produc-

tion within a self-sufficient local community. Production is for local needs
rather than for commercial trade abroad. Agricultural production uses less
intensive, organic farming methods and serve the local community
(Gomiero, 2018). Consequently, traffic volume falls, as fewer journeys are
made and people travel shorter distances to work, by foot, bicycle or
public transport. A large share of people returns to rural life and urban
agriculture flourishes (Barthel and Isendahl, 2013). This scenario entails
significant voluntary behavioral changes from consumers, that is, sub-
stantial reductions in consumption patterns, as well as a large cognitive
and emotional consumer engagement with the new system. As a result,
overall resource consumption drops dramatically. Sufficiency-driven
business models are the dominant business models in this scenario: small
companies who develop innovations with the objectives of reducing ab-
solute demand by influencing and mitigating consumption behavior, going
beyond eco-efficiency (Bocken and Short, 2016). It echoes a large part of
the degrowth literature (Weiss and Cattaneo, 2017) and a more critical,
degrowth-oriented perspective on the CE, which emphasizes of the role of
individuals as active citizens rather than mere consumers or users
(Hobson, 2019; Hobson and Lynch, 2016).

4.2.2. Dominant technological innovations
Key innovations in this scenario are mainly of a social nature rather

than technological. They include, for example, post-material lifestyle
(Hedlund-de Witt, 2012), or rejection of packaging waste and shopping
bags, for example in package-free shops (Clapp and Swanston, 2009).
Therefore, there are no dominant technological innovations in this
scenario.

4.2.3. Dominant loops and business models
Sufficiency-driven business models, especially in the form of classic

long life, gap exploiter, access and performance models, are dominant
and primarily demand-side or consumption-focused, aimed at moder-
ating end-user consumption (i.e. the high R strategies: Refuse, Reduce
and Reuse), for example through education and consumer engagement,
making products that last longer and avoiding built-in obsolescence,
focusing on satisfying “needs” rather than promoting ‘wants’ and fast-
fashion, sharing of products, conscious sales and marketing techniques.
Recycling of sewage, water, waste and nutrients at the local level are
promoted. In addition, no large companies exist in this scenario.
Production is decentralized into the local communities, with an em-
phasis on citizens and local communities' involvement in economic
decision-making through a participatory democratic model (Hysing,
2013). There is also a larger role played by organizations which are
usually absent from conventional discourses around CE, such as social
and solidarity economy organizations (Bauwens and Mertens, 2017;
Moreau et al., 2017) and, more broadly, not-for-profit business models.
Alternative, localized systems of exchange, such as time banks, local
exchange trading systems and barter markets become widespread
(Seyfang and Longhurst, 2013).

Planned 
circularity

Circular 
modernism

Bottom-up 
sufficiency 

Peer-to-peer 
circularity

Centralized 
governance 

Decentralized 
governance 

Low-tech 
innovations

High-tech 
innovations 

Fig. 1. Four scenarios for circular futures.
Source: constructed by authors.
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4.2.4. Spatial scale
Economic activities are deployed locally, with a simultaneous de-

velopment of short supply chains. This echoes the degrowth literature,
which puts a large emphasis on the relocalization of economic and
political activities (Xue, 2014). Reuse and repair activities tend to be
more labor-intensive and less capital-intensive than virgin material
production or primary manufacturing, so they are less dependent on
economies of scale and, therefore, are economically viable at smaller,
more local or regional scales (Stahel and Clift, 2016).

4.3. Circular modernism

4.3.1. Overview
This scenario primarily relies on technological progress to transition

towards a CE and on a centralization of political and economic decision-
making in the hands of the government and a few large businesses. The
main roles of the government are to set standards for eco-efficiency and
design for recycling, as well as to provide directionality to circular in-
novations by targeting certain prioritized sectors (e.g. the most pol-
luting or resource-intensive industries) and then by investing massively
in R&D in these sectors to spur innovations. Large businesses control-
ling production and distribution activities respond to these incentives
and develop circular innovations. Due to its emphasis of technological
innovations and market forces as the main solutions to environmental
crises, it is close to the “eco-modernist” position, which argues that
humans can protect nature by using technology to “decouple” anthro-
pogenic impacts from nature (Mol and Spaargaren, 2000; The
Breakthrough Institute, 2015). In this scenario, the transformations
required by a CE are mainly supply-side or production-focused (i.e.
product design, production and supply-chain activities), driven by large
business, while consumers accept or reject circular product innovations,
but do not significantly change their consumption patterns.

4.3.2. Dominant technological innovations
The dominant innovations in this scenario include high-tech se-

paration and recycling technologies (e.g. automated sorting, chemical
plastic recycling used to turn plastic polymers back into individual
monomers) which enable firms to achieve higher recycling rates and
eco-efficient innovations that reduce the consumption of resources as
well as environmental pollution. Other enabling technologies include
the use of artificial intelligence (AI) automation and big data analytics
to support more sustainable manufacturing processes (Ren et al., 2019).

4.3.3. Dominant loops and business models
This scenario combines the lower Rs, that is, Recycle and Recover,

with high-tech approaches to Reduce, through eco-efficient innovations
such as bio-based materials. Overall, this scenario entails no significant
changes to firms' conventional business model, since recycling and
energy recovery strategies as well as eco-efficiency typically require
little changes to the fundamentals of the business model and are,
therefore, still largely compatible with a linear economy (Bocken et al.,
2016; Potting et al., 2017; Ranta et al., 2018). The classic long-life
model and hybrid models are favored in this scenario.

4.3.4. Spatial scale
Large scale R&D investments are needed in this scenario, with large

global consortia and clusters of multiple companies pooling their R&D
investments to create economies of scale for eco-efficient and recycling
innovations. Once the innovations are there, companies would not
change their scale of operation. That is, the global scale remains
dominant.

4.4. Peer-to-peer circularity

4.4.1. Overview
This scenario rests on the premise that digitalization and various

enabling technologies, such as platforms, blockchain and 1D printing,
will enable a more decentralized organization of economic activities,
accompanied by potential sustainability benefits, including the move
towards a CE. Applied to the demand side, this scenario can be asso-
ciated with various concepts such as the “sharing economy” (Belk,
2014; Frenken and Schor, 2017), the “gig economy” (De Stefano, 2015),
“collaborative consumption” (Bostman and Rogers, 2010) or the “ac-
cess economy” (Bardhi and Eckhardt, 2012; Rifkin, 2000). The common
vision underlying these concepts is an economic system in which in-
dividuals embrace services that enable them to temporarily access
various kinds of resources (e.g. cars and accommodation, 1D printers,
gardens, storage and parking spaces) on demand rather than owning
them, thus becoming users rather than consumers. Hence, this scenario
may entail “a cognitive shift in how consumers understand the uses of
their personal data as well as emotional shift towards performance in-
stead of ownership” (Kuzmina et al., 2019, p. 83). It may also involve
more active consumer engagement that adds or enhances value of the
business proposition, for example through consumers providing data or
returning waste back to the store.

Applied to the supply side, this scenario can be associated with
“distributed production” and 1D printing, which entails a shift in con-
sumption and production patterns away from conventional mass pro-
duction (Kohtala, 2015). To be sure, some industries are likely to be less
affected by the disruption of distributed production than others. This is,
for example, the case of electronics (as semiconductors cannot be 1D
printed yet), industries in market segments that offer high volume de-
mand of very standardized products without much uncertainty or
variability (e.g. the production of standardized white undershirts or
screws), and service industries.

4.4.2. Dominant technological innovations
From a demand side perspective, key technologies include colla-

borative platforms, blockchain6 and smart technologies, which enables
individuals to conduct peer-to-peer transactions with one another,
without requiring permissions from central authorities. From a supply
side perspective, a key innovation in this scenario lies in distributed
manufacturing systems and, in particular, additive manufacturing or 1D
printing. This technology allows objects to be fabricated layer by layer
in a continuous or incremental manner, enabling three dimensional
objects to be “printed” on demand. These systems can be organized in
“makerspaces”, including mini-factories and fab-labs inspired by the
open-source and free software movements (Niaros et al., 2017). Finally,
technological developments in energy production may complement
distributed manufacturing. Improvements in solar and wind energy
generation at the community level may in the future allow for a de-
parture from large power generators, and the grid may be com-
plemented or replaced by local energy storage solutions (Bauwens,
2016; Bauwens et al., 2016).

4.4.3. Dominant loops and business models
This scenario involves a major shift from a manufacturer- to con-

sumer-centric, more open business models where consumers can be
more directly involved in productive and value-adding activities
(Bogers et al., 2016; Rayna and Striukova, 2016). Such business models
typically include access and performance models. A clothing-as-a-ser-
vice platform, which enable retailers to offer a subscription clothing
rental to their clients, is an example of such models in the fashion in-
dustry. These models are more consumer-centric, as they entail longer-
term or personalized relationships with customers (Wastling et al.,
2018). Collaborative platforms, allowing consumers to engage in
monetized exchanges through social peer-to-peer processes for

6 Pazaitis et al. (2017, p. 120) define blockchain as a “distributed ledger or
database of transactions recorded in a distributed manner, by a network of
computers”.
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temporary access to goods, form another central business model in this
scenario (Chasin et al., 2018). Access and performance models as well
as collaborative platforms can lead to environmental improvements
through the Reduce strategy, via the efficiency gains associated with
sharing underutilized goods. Trading platforms and second-hand mar-
kets enable individuals to exchange used goods and services (Reuse).
The use of 1D printing can lead to more efficient manufacturing pro-
cesses (Reduce; Despeisse et al., 2017; Faludi et al., 2015; Vayre et al.,
2012) and higher recycling rates (Recycle) through the use of locally
reclaimed and recycled materials as inputs (e.g. recycled plastics to
produce filaments; Garmulewicz et al., 2018; Kreiger et al., 2014).

4.4.4. Spatial scale
Production activities become localized, more geographically dis-

persed and organized in smaller companies, since distributed produc-
tion can be very small without a loss of efficiency. As a result, inter-
national trade decline, potentially even leading to a reversal of the
globalization process. Supply chains become shorter, with the distance
between those responsible for designing and manufacturing the product
and the end-consumer considerably shrinking.

4.5. Core upsides and downsides of scenarios

Fig. 2 synthetizes the core upsides and downsides of the scenarios,
which were assessed by participants in the focus group session. Based
on the collective discussion about these upsides and downsides, parti-
cipants were asked to attribute a subjective score for each aspect con-
sidered on a five-point ordinal scale from “very negative” to “very
positive” to each scenario. The paragraphs below present these upsides
and downsides, paying particular attention to the potential trade-offs
between them.

4.5.1. Fit with democratic values
The two scenarios corresponding to decentralized governance have

a high score on the fit with democratic values. Indeed, political and
economic relocalization through the decentralization of decision-
making to small-scale systems may lead to deeper democracy, higher
autonomy and empowerment for local actors, since it creates the

conditions for direct participation and control in the decision-making
process. In peer-to-peer circularity, distributed production may con-
tribute to a democratization of manufacturing and the empowerment of
consumers, who can take an active, and even leading, role in the design
process (Ben-Ner and Siemsen, 2017; Rayna et al., 2015) and can also
drastically reduce the barriers to entry for new circular businesses
(Henry et al., 2020), as start-ups would require much less capital than
today and will not need complex supply chains and distribution net-
works to bring physical products to market. By contrast, the two sce-
narios corresponding to centralized governance score poorly on the fit
with democratic values: planned circularity entails significant loss of
personal freedom and democratic participation, while direct demo-
cratic participation is limited in circular modernism, since economic
and political power remains concentrated in few centralized actors (e.g.
large corporations and national governments).

4.5.2. Socio-political feasibility
The level of fit with democratic values will influence the socio-po-

litical feasibility of scenarios. Indeed, deeper democratization is likely
to lead to power struggles. Accordingly, scenarios corresponding to
decentralized governance are likely to be resisted by powerful vested
interests (e.g. large corporations, centralized governments and higher-
income consumers) which will oppose decentralization of decision-
making, especially if accompanied by decentralized and local owner-
ship. For instance, in peer-to-peer circularity, sharing economy in-
itiatives may be co-opted by large corporates (e.g. Airbnb, Uber and
Couchsurfing; Martin, 2016). This commercial development of the
sharing economy may, in turn, lead to other social issues, such as in-
creased labor market flexibility and an erosion of workers' rights (Schor
and Attwood-Charles, 2017) as well as a commodification of aspects of
life that were previously beyond the reach of the market (Hobson and
Lynch, 2016). The “winner-take-all” characteristic of platforms,7 which
play an important role in this scenario, may further reinforce this

Very positive

Positive

Mixed

Negative

Very negative

Environmental
effectiveness

Socio-political
feasibility

Fit with democratic
values

Economic efficiency

Planned circularity Bottom-up sufficiency

Circular modernism Peer-to-peer circularity

Fig. 2. Core upsides and downsides of the scenarios.
(Source: constructed by authors.)

7 A winner-takes-all market is a market in which the best performers captures
the majority of customers, while the remaining competitors are left with very
little market share.
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phenomenon.
There are also limitations to economic and political decentraliza-

tion. Indeed, issues such as climate change adaptation, intercity trans-
portation, national territorial development, location of mass-production
factories or large-scale energy infrastructures require coordination be-
tween sectors at municipal, regional, national and even global levels. A
higher-level authority is also necessary to avoid the development of
conflicts among local actors, to effectively deal with externalities gen-
erated by decisions made in each local setting and with non-centralized
information gathering and negotiation processes. Moreover, bottom-up
sufficiency requires many radical socio-cultural transformations, in-
cluding deep changes in consumption patterns, which go against the
current dominant paradigm of economic growth, complicating further
the socio-political feasibility of this scenario. However, the expansion of
grassroots environmental movements may accelerate the advent of this
scenario. By contrast, circular modernism may benefit from the highest
degree of socio-political support, since it does not significantly chal-
lenge high-consumption lifestyles or the dominant macroeconomics of
growth.

Planned circularity offers a mixed picture in terms of socio-political
feasibility. On the one hand, given its poor score on the fit with de-
mocratic values, it will be undoubtedly difficult to obtain political
support for this scenario in Western societies. There is also a risk that
the dangers highlighted by the environmental movement are utilized by
some actors to advance their own agenda and establish a dictatorial
system (Wells, 2007). On the other hand, this scenario has also im-
portant upsides. First, it is highly effective, as an authoritarian gov-
ernment can directly tackle the roots of environmental problems, by
simply banning the use of environmentally dangerous materials or by
drastically reducing resource use. Second, eco-elites in an authoritarian
system supposedly enjoy greater freedom of action and longer-term
perspectives owing to their relative autonomy from interest groups and
secure positions in power as compared to their counterparts in demo-
cratic systems. Third, command-and-control regulations can be applied
to everyone equally or tailored to meet alternative distributional goals.
Finally, the command-and-control approach is reasonably easy to un-
derstand and cheap to monitor and enforce (e.g. it is very easy to check
whether a given firm uses a mandated technology).

4.5.3. Economic efficiency
A high socio-political support will positively affect economic effi-

ciency of scenarios. For instance, the high socio-political support of
circular modernism will likely reduce social and economic im-
plementation costs. Another upside of this scenario is that, while it is
mostly aligned with economic growth, growth may sometimes be
beneficial for welfare, especially in Global South countries. However,
this scenario would require massive R&D investments to develop
technological innovations, with no guarantee that they would lead to
the desired environmental outcomes. Many key technologies in peer-to-
peer circularity have already been accepted and used in many in-
dustries (e.g. the use of blockchain in the banking and the energy
sector). For example, the 1D printing market is set to double in size
every three years with the annual growth forecasted by analysts varying
between 18.2% and 27.2% (1D Hubs Manufacturing LLC., 2019). Si-
milarly, the blockchain market is expected to grow from USD 1.2 billion
in 2018 to USD 23.3 billion by 2023 (Carson et al., 2018). This may
lower the implementation costs of this scenario. In addition, platforms
are typically characterized by little capital and operating costs, im-
proving the economic efficiency of this scenario further. In contrast, the
social and economic costs related to bottom-up sufficiency are likely to
be high, given many uncertain impacts of, and social resistance against,
radical change.

Regarding planned circularity, many regulatory measures can be
highly cost-effective, since they do not require large capital invest-
ments. However, rules designed at a highly centralized level may also
increase implementation and monitoring costs as compared to more

decentralized systems, since they may be poorly adapted to local con-
ditions. For instance, studies examining the Chinese case have high-
lighted a misalignment between environmental policies and local gov-
ernment incentives, undermining their implementation (Eaton and
Kostka, 2014). In addition, both bottom-up sufficiency and planned
circularity could trigger a period of low or negative GDP growth (since
these scenarios aim at deliberately downscaling production and con-
sumption), possibly resulting in unintended social and economic in-
stability, while being uncertain to meet the desired environmental aims
(van den Bergh, 2011).

4.5.4. Environmental effectiveness
A first aspect of environmental effectiveness is the likelihood of

rebound effect. Circular modernism is subject to the risk of rebound
effect if expected efficiency gains associated with the introduction of
more efficient technologies are reduced or cancelled out by behavioral
changes (Korhonen et al., 2018; Sorrell and Dimitropoulos, 2008). The
existence of this rebound effect questions the possibility of “green
growth”8 and the decoupling of economic growth from environmental
degradations (Hickel and Kallis, 2019). In addition, this scenario may
take a long time to deliver its environmental benefits since the time-
scale from invention to widespread commercialization of a new tech-
nology is generally long (Bento and Wilson, 2016; Gross et al., 2018).
For instance, it has been estimated that the median time from invention
to widespread commercialization for energy supply technological in-
novations is 43 years (Gross et al., 2018). In peer-to-peer circularity,
there may also be a risk of overconsumption linked to the development
of peer-to-peer platforms through buying unnecessary items due to their
low price and the ability to resell them easily, and a risk of rebound
effect caused by the purchase of other goods with the savings from
second-hand buying (Parguel et al., 2017; Thomas, 2011). Bottom-up
sufficiency may also lead to rebound effects if voluntary reduction of
resource use is compensated by an increase of resource use by other
market actors (Figge et al., 2014). In planned circularity, rebound can
be easily controlled, since hard limits can be set on the use of materials.

A second aspect of environmental effectiveness is the trade-offs
between materials, energy and biodiversity in circular strategies. High-
tech innovations often require a large amount of material and energy
resources. For instance, ICT or renewable energy technologies require
important quantities of scarce elements, such as critical metals and rare
earths (Chancerel et al., 2015), which represent a concern regarding
recycling (Ali, 2014). The extraction of these materials, in turn, requires
energy and may result in local socio-environmental impacts and con-
flicts. The high energy use (Kohtala and Hyysalo, 2015) and the toxicity
concerns (Short et al., 2015) related to 1D printing should also be
mentioned. In addition, while circular modernism implies a massive
switch to inputs obtained via recycling for industrial production, re-
cycling also presents a mixed picture in terms of energy use and tech-
nical feasibility. On the one hand, many secondary materials (mainly
metals) can be obtained at much lower energy costs compared to virgin
ones, making CE an avenue for energy saving for some material flows
(Aurez et al., 2016). Furthermore, improving waste management and
eliminating landfilling can lead to lower methane emissions, thus
contributing to climate change mitigation (Liu et al., 2017). On the
other hand, achieving high recycling rates is a challenging task
(Gutowski et al., 2013), due to the dissipative uses of materials (e.g.
paintings, fertilizers, varnishes and rubber tyres) and the losses gener-
ated by recycling operations (Castellani et al., 2015). Finally, high-tech
scenarios can result in higher demand for natural resources such as
biomass, natural fibres and land if they heavily rely on biotechnologies,
biomaterials and bio-based energy. This can lead to increased pressures
on biodiversity, for example if industrial biomass plantations are

8 Green growth is the ability for societies to maintain relatively high levels of
economic growth while reducing environmental impacts.
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established to capture and store CO2 (Heck et al., 2018; Smith et al.,
2016). Table 4 summarizes the scenarios as well as their upsides and
downsides.

5. Discussion

Future studies often distinguish between plausible, probable and
preferable scenarios (Amara, 1991; Wilkinson, 2009). Probable sce-
narios are “those which are considered ‘likely to happen’ and stem, in
part, from the continuance of current trends” (Voros, 2003, p. 17),
while preferable scenarios are “concerned with what we ‘want to’
happen; in other words, these futures are more emotional than cogni-
tive. They derive from value judgements, and are more overtly sub-
jective”. As mentioned in the introduction, our scenarios represent
plausible futures. Yet, it is illuminating to discuss the identified sce-
narios in the light of these concepts to help generate strategies, so we
can act to increase the probability of the future that we prefer.

5.1. Probability of scenarios

Some of our scenarios are more probable than others, given the
phenomenon of path dependency9 at play in complex socio-technical
systems (Kemp et al., 2001). Accordingly, participants in the focus
group pointed to circular modernism as the most likely scenario, since it
fits current discourses of the dominant proponents of the CE, including
governmental agencies, corporations and international organizations
such as the Ellen MacArthur Foundation, which often promote a tech-
nological path to sustainability, while overlooking socio-cultural
changes entailed by a transition towards a CE and leaving economic
growth unquestioned (Hobson and Lynch, 2016; Lazarevic and Valve,
2017; Repo et al., 2018). Peer-to-peer circularity may become more
probable if start-ups proposing access and performance models or col-
laborative platforms become mainstream (Henry et al., 2020). Fur-
thermore, our scenarios are not fully mutually exclusive. Combinations
or hybridized forms of different scenarios may be more likely to happen
than “pure” scenarios. For instance, as stated above, China's case can be
seen as a combination of planned circularity and circular modernism.

The likelihood of these scenarios also varies with space. In Eastern
Asian countries, planned circularity may be more likely to happen,
partly because of the historical legacies in this region, since several
countries – for instance, China, Japan, Thailand and Vietnam – already
have a long tradition of authoritarian regimes. This may be reinforced
by the increasingly severe environmental degradations faced by the
region, which are likely to entrench or encourage authoritarian re-
sponses (Beeson, 2016). The Netherlands may provide an example of a
country taking the path of circular modernism. Indeed, this country is at
the forefront of waste management, with very efficient waste treatment
practices based on high-tech recycling technologies (Crielaard, 2015).
The Netherlands has the second highest recycling rate of all waste ex-
cluding major mineral waste in Europe (Eurostat, 2016). Bottom-up
sufficiency might be more likely to emerge in Southern European
countries. Indeed, there has been a proliferation of alternative socio-
economic and political movements in these countries, partly as a result
of the 2008 economic crisis and austerity policies, such as the Indig-
nados movement in Barcelona (Asara, 2016), the agroecological “pea-
sants” movement in the Basque country or the no-middlemen groups in
Greece (Calvário and Kallis, 2017). As noted by the participants of our
focus group, the likelihood of scenarios may also vary with the occur-
rence of specific events. For instance, an acceleration of the climate
crisis could increase perception of urgency and catalyze the planned
circularity scenario, as authoritarian responses would likely become

more acceptable.

5.2. Preferability of scenarios

Although defining a preferable scenario is a value-driven exercise, it
is useful to guide policy actions. It became clear from the focus group
that a preferable scenario was a combination of scenarios rather than
one scenario in its pure form. The product reuse and sharing practices
as well as decentralized production associated with peer-to-peer cir-
cularity and facilitated by specific enabling technologies, such as 1D
printing, blockchain and collaborative platforms, offer promising
ideals, especially if accompanied by a shift away from current con-
sumerist culture to avoid any “circular economy rebounds” (Zink and
Geyer, 2017). From a governance perspective, a preferable scenario
would be a multi-level framework combining broad societal goals set
and enforced at higher levels, with autonomy for local actors to
translate these goals into actions adapted to local settings. That is, the
government would provide direction in terms of CE objectives and set
strict rules to safeguard the CE agenda from co-optation by corporate
interests, but would encourage innovation and experimentation by local
businesses or civil-society-led circular organizations at the local level.
The literature on multi-level or polycentric governance (Aligica and
Tarko, 2012; Bauwens, 2017)10 illustrates how elements of centralized
and decentralized governance can be combined in such a way.

6. Conclusion

The aim of this paper was to address the under-conceptualization of
circular futures by developing alternative scenario narratives based on
a scenario matrix methodology. Doing so, it has identified and has
developed narratives for four scenarios that can inform a vision for the
future of the CE: planned circularity, bottom-up sufficiency, circular
modernism and peer-to-peer circularity. This analysis reveals that a CE
can be conceptualized in very contrasting ways and that such a con-
ceptualization should be made explicit before engaging in any model-
ling endeavor. Furthermore, peer-to-peer circularity, which entails the
development of product reuse and sharing practices facilitated by cer-
tain enabling technologies (1D printing, collaborative platforms) and
governed by multi-level institutions, was identified as a preferable
scenario, especially if it also incorporates a shift away from consumerist
lifestyles.

Regarding policy and business recommendations, the scenarios
presented here are snapshots of what a circular future may hold and can
thus increase awareness of the possible routes and the related trade-offs
between environmental, social and economic dimensions, especially for
the design of mission-oriented innovation policies. They can also serve
as a “true North” and guide policy and business actions towards the
identified preferable scenario, so that these actors can take measures
and strategies for increasing its probability and steer society away from
less desirable scenarios. For policy-makers, such measures include, for
instance, extending producer responsibility, integrating the perfor-
mance and access model concepts in public purchasing activities and
guidelines (i.e. by choosing a sustainable access or performance model
rather than buying products), raising consumer awareness about these
models (e.g. through a general communication campaign that promotes
the idea that owning products is not always necessary) and strength-
ening second-hand product markets via instruments for enhancing in-
formation about material content and quality in products, such as
standards, certifications and product passports. For businesses, it can
entail higher consumer involvement in business models by encouraging

9 Path dependency refers to the set of decisions one faces for any given cir-
cumstance is limited by the decisions one has made in the past, even though
past circumstances may no longer be relevant.

10 Polycentric governance involves the coexistence of many self-organized
centers of decision making at multiple levels that are formally independent of
each other, but operate under an overarching set of rules (Aligica and Tarko,
2012).
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users to repair and reuse their products and to actively engage in take-
back management systems.

Admittedly, there are also limitations to the study, which suggest
avenue for further research. First, there are probably more possible
scenarios in addition to the four scenarios highlighted by our frame-
work. Subsequent studies can explore these additional scenarios in
more details. Second, our scenarios underscore the meta-principles that
may shape circular futures across multiple industries, but provide few
details on how these scenarios would unfold in specific sectors or
geographical areas. Hence, an avenue for further research would be to
empirically ground and nuance these scenarios with insights from key
stakeholders in different industries and in different geographical loca-
tions. Third, the paper is qualitative in nature and, therefore, is un-
specific about the actual impacts of the scenarios. Yet, it provides a
sound baseline for quantitatively modelling these impacts, which con-
stitutes another direction for future research. Fourth, our study does not
analyze the systemic changes required for the advent of each scenario,
leaving this task for future research endeavors.
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Abstract  
 
The aim of this study is to explore why it is challenging for an incumbent company to navigate 
industry value chain transitions. The theoretical analysis is developed by revisiting two concepts of 
industry value chain and organizational adaptation. Based on a case study of an incumbent firm 
operating in up-stream value chain of base metals, we explain the dynamics behind navigating 
industry value chain of electric vehicle batteries (lithium-ion batteries). The company has been at 
forefront of the sustainability efforts such as closed-loop value chain of lead-acid battery of internal 
combustion engine vehicles and claims an important role in future sustainability transitions in 
European battery value chain of electric vehicles. The preliminary finding of the study reveals the 
firm’s transition dilemmas at up-stream part of the value chain to position in the emerging battery 
value chain, and the challenges to re-position in the established value chain of lead-acid batteries.  
 
 
Keywords: Transition, incumbent strategies, industry value chain, organizational adaptation, centre 
of gravity, up-stream 
 

1. Introduction 

Industrial up-stream incumbents companies are key to transitions to sustainable modes of 
production and consumption across various industrial sectors.  They are the suppliers of crucial 
minerals and metals - without which, down-stream companies such as original equipment 
manufacturers and automotive companies will not be able to shift to more sustainable products 
and services (Danielson and Lagos, 2002; Allwood et al., 2011; Grosjean et al., 2012; Habib, Hamelin 
and Wenzel, 2016; Fellner et al., 2017; Kinnunen and Kaksonen, 2019). However, they operate in 
capital-intensive and commodity-based markets - at which any changes take longer periods of time 
if not decades (de Sá, 1988; de Sa, 1991; Figueiredo, 2010; Sprecher et al., 2017). The mainstream 
assumption is that most of the up-stream companies such as mining firms are considered as 
unsustainable given several environmental and social concerns (Hilson and Murck, 2001; 
Humphreys, 2001; Moran et al., 2014) and they are resistant to adapt new conditions (Turnheim 
and Geels, 2012).  

In this study, we explore an empirical case of Boliden - an incumbent firm operating in the up-
stream industrial value chain of base metals. Boliden is a mining company which is located at the 
up-stream of the battery value chain that explores, extracts ores, and continues to the smelting of 
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primary and secondary metals such as lead, nickel, and copper. The company has been at forefront 
of the sustainability efforts such as closed-loop value chain of lead-acid battery of internal 
combustion engine vehicles and claims an important role in future sustainability transitions in 
European battery value chain of electric vehicles. However, this industrial value chain is full of 
uncertainties and has potential to be reconfigured again and again. This leaves the company with 
an important adaptation dilemma: should they ‘move fast’ or ‘wait and see’? 

In the literature of sustainability transitions, a number of studies have addressed how and under 
which conditions incumbent companies adapt various strategies. The traditional assumption is that 
incumbents usually defend their dominant business models and the established regimes – what we 
call as ‘defenders’ (Miles et al., 1978), often ignoring (and resisting against) developments in socio-
technical niches (Geels, 2014; Geels and Schot, 2007). However, as recent studies argued, 
incumbents also act as innovators, i.e., analyzers (Miles et al., 1978), operating in both an established 
regime and a future-oriented niche (Berggren et al., 2015; Karakaya et al., 2018) as well as 
establishing with new alliances with new entrants (Geels et al., 2016). In this literature, a 
considerable number of studies has focused on the strategies of utility companies in energy systems 
(e.g., Heiskanen et al., 2018; Lee and Hess, 2019; Mühlemeier, 2019) and established companies in 
mobility and transport systems (e.g., Berggren et al., 2015; Bohnsack et al., 2020; Wesseling et al., 
2015). However, less attention has been paid to the adaptation strategies of up-stream actors such 
as mining companies. 

Against this background, the aim of our paper is to explore why it is challenging for an incumbent 
company to navigate industry value chain transitions. To do so, we focus on the case of how 
Boliden navigates the transitions in European battery value chain of electric vehicles. Following a 
case study method (Yin, 2003; Bent, 2006), we conducted a number of semi-structured interviews 
with executive managers and the CEO of Boliden, two weeks of observation in regard to the battery 
value chain in Europe and two days of site visits at the recycling plants and some in-house 
observations in the company. As a theoretical standpoint, instead of using dichotomy of niche-
regime differentiation (Geels, 2002), we revisit two analytical concepts: centre of gravity from 
industry value chain literature ( Galbraith and Kazanjian, 1986; Ilinitch, 1995; CHRONÉER, 2003) 
and organizational adaptation from management literature (Miles and Snow, 1978; Miles et al., 1978; 
Fox-wolfgramm et al., 1998). First, the concept of centre of gravity emphasizes the importance of 
where the company is initially positioned along the value chain. By using this concept, we build on 
the assumption that conditions for strategy implementation are fundamentally different between 
down-stream and up-stream companies. Second, the concept of organizational adaptation explains 
how companies act when they face or anticipate ‘changes in their business environment’ – which 
are, in our study, the value chain transitions.  
 
Based on our preliminary findings, our contribution to literature can be characterized in two folds. 
First, we introduce ‘industry value chain’ perspective to the literature on sustainability transitions. 
We believe that this perspective complements the recent attempts in sustainability transition 
literature – which address the importance of technology value chains (Stephan et al., 2017; Andersen 
et al., 2019; Malhotra, Schmidt and Huenteler, 2019) and global value chains (Morrison, Pietrobelli 
and Rabellotti, 2007; Zhang and Gallagher, 2016; van Welie, Truffer and Yap, 2019) – from an 
‘industry value chain’ standpoint. Second, we bring empirical insights from a case study of how an 
up-stream company navigates value chain transitions. These insights demonstrate why it is 
challenging for sustainability-oriented up-stream company to navigate transitions, complementing 
the previous research mostly focused on down-stream companies (Musiolik and Markard, 2011; 
Steinhilber, Wells and Thankappan, 2013; Bakk, 2014; Wesseling et al., 2017; Biresselioglu, 
Demirbag Kaplan and Yilmaz, 2018).  
 



The rest of the paper is structured as follows. Section 2 provides a brief literature review on the 
concept of value chain, next revisits the perspectives of ‘industry value chain’ and ‘organizational 
adaptation’ and lastly, presents the notion of “strategic re-positioning”. Section 3 illustrates the 
methodological approach of this study including research process, data collection and analysis. 
Section 4 seeks to reveal the preliminary findings of the study and finally section 5 covers discussion 
and some tentative conclusions. 
 
 

2. Literature review and theoretical concepts  

 
The current literature in value chain is developed around four types; “value-added chain” at micro 
level (porter, 1985), “industry value chain” at meso level (Galbraith and Kazanjian, 1986; Galbraith, 
1983), and “global value chain” at macro level (Gereffi et al., 2005) as well as “technology value 
chain” (Pavitt, 1984) – a form of combination between micro and meso level. Although their main 
idea is to make clear understanding of the concept of value chain as a network, interconnected 
sequences which is arranged by group of actors, their focus and purpose are different.  
 
The concept of value-added chains within the boundary of an organization is vastly discussed at micro 
level in the discipline of industrial economics. Porter (1980, 1985) paid the most contribution by 
development of Firm’s value chain model and clarification of firms’ competitive advantage within 
an industry generic strategy. Porter’s value chain shows how businesses can create value as a system 
by coherently managing different parts of the business in synchronization with the external 
environment (buyer and competitors) in targeted markets. The concept of industry value chain looks 
at the flow of supply along the value chain of the product and shed light on characteristics of each 
firms at different stage of the value chain. It explains the behaviour of the firms in terms of strategic 
choice, particularity of the process-product and the way they respond to forces receive from 
market, customer and other parts of the value chain. The third type at macro level is global value 
chain – which focuses on the power of each actors at global level from supplier to the end user. 
This literature pays attention to the government nodes and how power affects equality and 
management of the value chains. By discussing a framework that mainly show how different 
economic entities at macro level ranging from regions, countries and even individual localities are 
positioned and coordinate the global economy. Both industry and global value chain literature 
particularly use terms of ‘down-stream’ and ‘up-stream’ to explain the complexity and coordination 
of the value chain. Although their focus is different, there are some commonalities (Ilinitch, 1995; 
Gereffi, Humphrey and Sturgeon, 2005; Chron, 2014; Ponte and Sturgeon, 2014). Last but not 
least, technology value chain is a form of combination between micro and meso level, by discussing the 
value chain of the specific technologies their symbiosis from multi-sector perspective. The concept 
of technology value chain assists to unfold the inter-sectorial linkages during transformation 
process. Explaining the role of sectors, which provide the innovative technologies and those that 
apply the innovations developed in other sectors. Thus, each focal technology has a value chain in 
which the up-stream part of the value chain are sectors who develop and owns the technology and 
the down-streamers who apply the technology (Musiolik and Markard, 2011; Sandén and Hillman, 
2011; Stephan et al., 2017; Andersen et al., 2019; Malhotra, Schmidt and Huenteler, 2019).  A 
summary of key differences between these four streams of literature is presented in Table 1. 
 
 
 
 



Table 1 Four different literature streams of value chain 

Concept of 
Value chain 

Dimension of 
analysis 

Down-stream & up-
stream comparison 

Examples of key 
references 

Examples from 
Sustainability 

Transition 
Literature 

Porter 
added-value 
chain 

Micro level  
(e.g., firms, 
product level) 

No differentiation  Porter (1980, 1985) 
Nicovich et al. (2007) 
Tanwar (2013) 
Moon (2014) 
Koc and Bozdag 
(2017) 

van Welie et al. (2019) 

Industry 
value chain 

Meso level  
(e.g., within  
industrial network, 
supply flow of 
product and 
material) 

Comparing up-stream and 
down-stream firms 
according to their strategic 
choice, particularity of the 
process-product and the 
way they respond to forces 
receive from market, 
customer and other parts 
of the value chain. 

Galbraith (1983) 
Galbraith and 
Kazanjian (1986) 
Ilinitch (1995) 
Chroneer (2003) 

Musiolik and Markard 
(2011)  
Wesseling et al. (2017)  

Global value 
chain 

Macro level 
(e.g., economic 
entities, ranging 
from regions, 
countries and even 
individual 
localities that 
positioned and 
coordinate the 
global economy) 

Distribution of power 
between up-stream and 
down-stream.  
(e.g., Control the 
distribution of value 
adding activities, 
technological knowledge 
and skill. By focusing on 
factors such as history, 
institutions, geographic 
and social contexts) 

Ilinitch (1995) 
Gereffi et al. (2005) 
Morrison, Pietrobelli 
and Rabellotti (2007) 
Morrison et al.  (2007) 
Dedrick et al. (2009) 
Ponte and Sturgeon 
(2014) 
Pietrobelli and 
Rabellotti (2011) 

van Welie et al. (2019) 
Zhang and Gallagher 
(2016) 

Technical 
value chain 

Micro-Meso 
level  
(e.g., multi-mode 
interaction among 
technologies and 
industrial sectors) 

Comparison between up-
stream and down-stream 
of technology value chain. 
(interactions between 
suppliers and recipient of 
technologies) 

(Pavitt, 1984) 
 

Planko et al., (2016) 
Musiolik and Markard 
(2011) 
Sandén and Hillman 
(2011) 
Stephan et al. (2017) 
Andersen et al. (2019) 
Malhotra et al. (2019) 

 

Our point of departure is that conditions for strategy adaptation and implementation are 
fundamentally different between down-stream and up-stream companies. Based on this 
assumption, we first take the industry value chain perspective (Galbraith, 1983 & Galbraith and 
Kazanjian,1986) as a starting point and reflect on the differences between characteristics of down-
stream and up-stream companies (see sub-section 2.1). Second, we conceptualize the strategies of 
incumbent companies through two modes: organizational adaptation type (Miles et al., 1978) and 
strategic re-positioning along the industry value chain (Galbraith and Kazanjian, 1986) (see sub-
section 2.2 & 2.3).  

2.1. Industry value chains  

Galbraith and Kazanjian (1986) bring the concept of industry value chain forward and propose 
that within an industry, value is added through a natural sequence of operations or stages in a chain 
of supply. While an individual business may function along a number of stages of the value chain, 
it will tend to favour one or the other as its primary stage. Further, they emphasise that industry 
value chain can be divided into two halves of up-stream and down-stream, depending on at which 
stage firms decide to develop their core business which has a great impact on its strategic 
orientation. The definition of up-stream and down-stream of the supply value chain mirrors the 



different processes of product developments. Meaning that up-stream part of the industry value 
chain is starting from sectors that have high technological know-how to extract and manufacture 
the raw materials. On complementary point of view, down-stream part of the chains which have 
high market skills are closer to ultimate consumers and have business capability to use raw materials 
and produce customised products that meet various demands in the market. However, with the 
ambition of circularity of the material and energy, these industry value chain take more circular 
forms (see figure 1).    
 

 
 

 

 

Figure 1 Industry value chains: traditional (above, Galbraith and Kazanjian, 1986) and circular (below, own 
elaboration) 

 
 

Galbraith (1983) and Galbraith and Kazanjian (1986) argue that down-stream and up-stream 

companies face different business challenges and purposes. On the one hand, down-stream 

companies – such as product producers, market distributors and retailers – attempt to customize 

and tailor their offerings based on customer needs. For down-stream companies, proprietary 

features (such as brand image, patents, endorsements, customer service policy etc.) are key to 

generate high margins. On the other hand, up-stream companies – such raw material firms, primary 

manufacturers and fabricators – try to standardize, minimize costs and increase number of end 

users. For up-stream companies, the characteristics of commodities production (e.g., to which 

extent it is low-cost, efficient and lean) are decisive for the success of a business. As a comparison, 

Table 2 presents some most contrasting characteristics of up-stream and down-stream. 

 

 

 

 



Table 2 A comparison of most common characteristics of up-stream and down-stream companies (adapted 
from Galbraith, 1983; Galbraith and Kazanjian, 1986) 

Up-stream Down-stream 

Commodity 
Standardize/homogenize 
Low cost producer 
Process-focused innovation 
Capital Budget 
Technology/capital intensive 
Supply/trader/engineering 
Line driven 
Maximize end users 
Sales push 

Proprietary 
Customize/segment 
High margins/proprietary positions 
Product-focused innovation 
R&D/Advertising budget 
People intensive 
R&D/Marketing dominated 
Line/Staff 
Target end users 
Market pull 

  

Therefore, the up-streamer and down-streamers tackle very different business problems and tasks. 

They adopt different resource allocation process, dominate functions and develop disparate 

pathways of success.  In other words, companies can belong to the same industry value chain but 

be very different as they established at a particular stage of the industry.  

2.2. Organizational adaptation 

Incumbent companies exhibit different ways of organizational adaptation when they face or 
anticipate changes in their environment. This is because it is likely that such changes have ongoing 
or future impact on the value chain that the incumbent companies operate. In this context, we 
argue that an industry value chain that an incumbent company operates can be complementary to 
the concept of sociotechnical regime (Geels, 2002; Geels and Schot, 2007) which is dynamically 
stable. Miles et al.  (1978) suggest that there are four main archetypes of organizational adaptation: 
defenders, prospectors, analysers and reactors. Defenders refuse to experiment outside of their 
primary domain and they devote all their attention to improve their existing operations in the 
established value chain (e.g., what transition scholars may call this as regime). Prospectors 
continuously search for new opportunities and they regularly experiment with potentially emerging 
value chains (e.g., what transition scholars may call this as niche). Analysers opt in two operate in 
two domains in the established value chain (which seems to be relatively stable) and emerging value 
chain (which is turbulent), being able to shift their attention between. Reactors – in contrast to 
previous three – lack proactive response mechanisms to changing environment and, if any, their 
adaptation behaviour is inconsistent and unstable. We borrow the typology of these four types 
from Miles et al.  (1978) and, then, list the basic characteristics, which we find relevant for the 
purpose of our paper, in Table 3.  Defenders and prospectors can be seen as the opposite ends of 
a continuum while analysers are in the middle. These three adaptation types exhibit consistent and 
proactive patterns in their own way. However, reactors, as outliers, cannot put in such consistent 
response mechanisms when facing a changing environment. 

 



Table 3 Four types of organizational adaptation modes (own compilation based on Miles et al.  1978) 

Defenders - Continually attempt to develop greater efficiency in existing operations 

- Efficiently serving a stable domain 

- Narrow product-market domain 

- Preventing competitors from entering to their domain 

- Competitive pricing / high quality products 

- Ignoring developments and trends outside of their domains 

- Better suited to stable industries more than turbulent industries 

- Major risk of not being able to respond major shifts in its environment 

Prospectors - Continually try to explore environmental change in search of new opportunities 

- Finding and exploiting new product and market opportunities 

- Reputation as an innovator 

- Creators of change in their respective industries 

- Flexibility in its technology and administrative system 

- Rapid response to a changing domain 

- Responding to the demands of tomorrow’s world 

- Major risk of low profitability and overextension of resources 

 Analysers - Continually attempt to minimize risk while maximizing the opportunity for profit 

- A combination of a defender and a prospector 

- Blend of solutions 

- Dual technological core 

- Moving into new products/markets after their viability has been demonstrated 

- Following the lead (for future domain) while maintaining an operating efficiency (in 
current domain) 

- Twin characteristics of stability and flexibility 

- Major risk of not being able to keep balance 

Reactors - Reactive rather than proactive 

- In a state of perpetual instability 

- Responding inappropriately to environmental change and uncertainty 

- Can only function in a protected environment such as monopolistic or highly-
regulated industry 

  

One of the decisive factors of a successful organization adaptation is whether and how a firm 
strategically re-position in the value chain. In this regard, Galbraith (1983) and Galbraith and 
Kazanjian (1986) put forward the concept of centre of gravity – a company’s position in its value 
chain. Centre of gravity of a firm is usually characterized by the firm’s initial position in the value 
chain where the firm grew up to success. More precisely, “Their values, their management systems, 
their business lessons, their organization, their path of succession, and their mind-sets are all shaped 
by the stage of initial success” (Galbraith and Kazanjian, 1986, p. 51).The basic assumption behind 
this concept is that strategic changes that do not involve shifts in centre of gravity are easier and 
relatively more successful.  

2.3. Strategic re-positioning 

Galbraith and Kazanjian (1986) claimed that in order to unfold the strategic re-positioning we need 
to consider the differences between up-stream and down-stream positioned firms that implement 
strategic shifts along the value chain. The main sources that force firms to make strategic re-
positioning are changes in internal and external business environment. For instance, changes in 
customer needs, new technologies, as well as when the business opportunity is decreasing in the 
birth industry and firms peruse opportunity in other industries. Firms’ strategic repositioning are 
observable if they re-position around and from their centre of gravity. For instance, firm adapts 
vertical integration strategy within its industry by going forward to reserve promising markets and 



become its own customer or backward defines to secure source of supply. This type of strategies 
does not make any change in the core centre of gravity, as its main aim is to support the initial 
centre of gravity of the firm.  
Another way of re-positioning in the value chain is by adapting strategic diversification. There are 
different types of strategic diversification which are by-products diversification, related 
diversification, intermediate diversification, and unrelated diversification/distances between the 
centres. Each of these strategies reflects the change in two key dimensions first, change in the initial 
industry of operation and second change in the stage of operation in the value chain.  
 

- By-products diversification- firm creates additional economic values by selling its by-
products along a value chain of single or several industries. In this strategy, firm tends to 
change centre of gravity if it increases the complexity by selling to multi-numbers of 
different industries.  

- Related diversification- firm adapts this strategy to change its core industry by entering to 
new related industries however operates at the same centre of gravity and does not have to 
learn a new way of doing business. Here, firm need to acquire expertise and assets for doing 
business in the new industries such as new product-process technologies, integration 
backward and forward in the value chain, and knowledge about end-customer buying 
behaviour.  

- Intermediate diversification- implementation of this strategy is challenging since firm 
decides to operate at a few different centres of gravities spread across the value chain of 
related industries in up-stream and down-stream stages. It is typical that different parts of 
the company managed as separate businesses and adjusted in the supply chain. Thus, the 
numbers of centres and the distance between them are two dimensions of complexity in 
this strategy. Resulting in, great amount of strategic changes since the company needs to 
not only learn new businesses but also learn the new ways of doing business.  

- Unrelated diversification- Firms aim at operating in several different industries and have 
several unrelated centre of gravities in the value chain. The challenge of adapting this 
strategy is to manage several centres of gravities along the value chain. For instance, when 
a firm performs asset and technology acquisitions, which required different centre of 
gravity. Also, it is common that a firm shows royalty to its core industry but changes its 
centre of gravity within that industry which called distance from centre of gravity. 

 
To the nutshell, changing centre of gravity is the most challenging task for established firms; it is 
to some extend similar to going through transformation process. It comes with power changing 
mechanisms along the value chain via emergence of new opportunities or threats (e.g., new 
technology).  Therefore, it demand radical structural changes at several levels such as core business 
relationships, technology knowhow and operational competences to name a few. Bringing these 
strategies into the perspective of firms’ position in the down-stream and up-stream grants one to 
draw following conclusions. Up-stream firms (e.g., raw material and primary manufacturers) tend 
to adapt the by-product strategy and related diversification to remain committed to their industry 
and centre of gravity. It is more difficult for them to change if the industry declines they are unable 
to change fast. The reason is that up-stream companies allocate their resources to a single business 
and lower variety of products, the core competence are technological know-how which is particular 
to that industry. Moreover, these sectors are relatively capital intensive and they prefer to move 
into new businesses which required minimal changes to the dominate structure and core 
competence. On the contrast, the down-stream companies have higher tendency to move to new 
industry at their centre of gravity as well as enter a variety of businesses at several center of 
gravity.  They have lower organizational inertia, they are closer to the ultimate customers and 
product customization and is one their key competence. 



In our paper, we attempt to integrate the two modes of organizational adaptation type (Miles et al., 
1978) and strategic re-positioning along the industry value chain (Galbraith and Kazanjian, 1986). 
Figure 2 illustrates how a company navigates industrial value chain transitions, applying the 
concepts of strategic positioning and adaptation type. On the one hand, the first two columns show 
the way prospectors and analysers may implement related and unrelated diversification strategies 
to become active in the emerging value chain. On other hand, the last column demonstrates how 
defenders may adapt vertical integration strategy to strengthen their established position in their 
initial domain. Our ambition is not to cover all possible options, but a few of them. By doing so 
we try to visualise how we bridge between actor level strategic actions and the environment, i.e., 
industry value chain transitions. 

 

 

 
 
 
Figure 2 Strategic positioning and adaptation in industry value chain transitions 

*slices show a company’s established positioning (with continuous line) and emerging positioning (with dashed) 

 

3. Methodology 

3.1 Research design 

 
Why single case study? 
As a research strategy, we have chosen a single case study approach (Yin, 2003; Siggelkow, 2007; 
Baxter & Jack, 2008). The rationale behind our choice is twofold. First, our research aim – which 
is to explore why it is challenging for an incumbent company to navigate value chain transitions 



– is exploratory in nature. Case study is an appropriate strategy when the research aim is exploratory 
(Bent, 2006; Bryman, 2007). Second, up-stream actor strategies for navigating down-stream-driven 
technological change – which this study addresses – is an understudied phenomenon in the 
literature. A single case study strategy provides the potential to observe and analyse a phenomenon 
which has previously been overlooked by the literature (Dyer and Wilkins, 1991; Eisenhardt, 1989).  
 
The advantages of the single case study research 
The advantage of having a single case study lies in its power to provide in-depth expert knowledge 
(Bent, 2006). In a single case study, researchers have the necessary grounds for understanding the 
social phenomenon in-detail and with its multiple complex variables (Yin, 2003). By doing so, in 
comparison to multiple case studies, the focus is on exploring the phenomenon through multiple 
engagements with the actors experiencing the phenomenon, rather than cross-comparison of cases 
and generalizability of the knowledge (Dyer and Wilkins, 1991).    
  

3.2 The research process, data collection & analysis 

Our research process involves two main phases by continuous interactions with several top 
managers and the CEO. In the first phase, one of the co-authors attended several meetings and 
five semi-structure interviews in order to deeper understand the empirical context of the case 
company. In the second phase, we had conducted four semi-structure interviews. This phase is 
ongoing and we plan to collect further data from the company. Table 4 presents the primary data 
collected within the company during March 2019 until January 2020. The source and focus of 
secondary data is presented in table 5 & 6 where we present secondary data in regard to case 
company and Interviews and secondary data collection within the established value chain (i.e., lead-
acid battery) and the emerging value chain (i.e., lithium-ion battery). In addition, we also attended 
two weeks of observation in regard to the battery value chain in Europe and two days of site visits 
at the recycling plants and some in-house observations in the company. 

To analyse the qualitative data, we have taken the template analysis approach (King et al., 2017; 
King and Brooks, 2017) as a reference point and tailored its steps to match with our context and 
needs. Template analysis is a type of thematic analysis approach (Saunders et al., 2015) and, for 
instance, compared to grounded theory (Corbin and Strauss, 1990), offers a less structured and 
more flexible procedure. In template analysis, researchers can tailor the analysis to match their own 
requirements (King, 2004). In this study, our template analysis has been shaped through the six 
steps. First, Familiarization with the data – One of the co-authors has familiarized with the data by 
listening to the recordings as well as reading the notes and reports. Second, Preliminary coding –  We 
have chosen two of the interviews – which, we think, provide the richest and most interesting 
content – and attempted to code it separately (one by each co-author). We have then discussed our 
results and reflected on the process. Third, Clustering – We have jointly gone through the 
preliminary codes, made some revisions and clustered them under a set themes in a two-level 
hierarchy (as themes and sub-themes). Fourth, producing an initial template – after carrying out primary 
coding and clustering on two manuscripts we felt confident to develop the initial template. Fifth, 
Applying and developing the template – we applied the developed template to the rest of the manuscripts 
as well as other materials.     

 
 
 
 
 
 



Table 4 Interview within the case company 

 
First Phase Second phase 

March 2019  April 2019 August 2019 September 
2019 

November 
2019 

December 2019 January 2020 

Senior R&D adviser/Technical 
development engineer, Boliden 
Bergsöe 

 
 
Joint meeting and 
interview 
(3h,recorded); 
Field visit and 
guided tour (over 
2 days), 
Landskrona 

     

General Manager Bergsöe Meeting (2h, notes 
taken),  Stockholm  

Meeting and 
interview (2h, 
notes taken) Joint meeting 

and interview 
(2h, notes 

taken) 

Joint meeting 
and interview 

(2h, notes 
taken) 

  

Strategy & Business 
Intelligence Manager Boliden 
Smelters  

     

President & CEO 
     

Interview (1h10min, 
recorded) 

 

President Boliden Smelters  
      

Interview (30min, 
recorded) 

Director Technology & 
Strategy  

      
Interview (1h, recorded) 

Director Sales, Boliden 
Smelters 

      
Interview (1h, recorded) 

 
 



Table 5 Secondary data in regard to case company 

Source Company reports Articles News and popular media  

Annual and Sustainability 
Report 2019 
(Boliden, 2020) 

(Armstrong et al 2019) 
(Widenfalk, 1992; de Sa, 
1991; de Sá, 1988; 
Radetzki, 1992; 
Söderholm et al., 2015) 

(Metalbulletin, 2020); 
(Bloomberg, 2018) 
(blybatteriretur, 2020)  
(minesandtechnology, 
2019) (wardsauto, 2020)  

Relevance    

 
Table 6 Interviews and secondary data collection within the established value chain (i.e, lead acid battery) and 
the emerging value chain (i.e., lithium-ion battery) 

   

4. Findings 

4.1. Boliden’s characteristics  

Boliden Group is as Swedish company, operating in two subsidiary business areas of metal markets: 
mining (selling raw materials from mines to smelters) and smelting (selling metals, primarily to 
industrial customers). In 2019, Boliden had approximately a revenue of 50 billion SEK 
(approximately 4.8 billion EUR) and, as of today, the company runs mines and smelters in Sweden, 
Finland, Norway and Ireland. 

The business area of mines accounts for approximately one third of the total revenue. From a 
market capitalization standpoint, this business area is worth two third of the group; and, based on 
value added, is worth four fifth. As one of the interviewees puts these in context, 

“We are today a mining and smelting (company) from a value point of view. Splitting up our market cap, 
two third is mining and one third is smelting […]. If you look at the actual metal, […] smelting is a 
relatively small part of the value added, only about twenty percent depending on which metal”. 

The business area of smelters is of strategic importance for Boliden. As most of the sales from 
Boliden mines are made to Boliden’s smelters, the revenue of this business area accounts for almost 
all of Boliden’s total revenue (over 96% in 2019) and important part of the operating profits 
(around 43% in 2019). A comparison of the two business areas of Boliden is presented in Table 7. 

Data and its characteristics 
Established value chain  
(i.e, lead acid battery) 

Reports, articles and news items (Bloomberg, 2019); (forbes, 2019) 

Emerging value chain 
(i.e., lithium-ion 
battery) 

Reports, articles and news items (Clover, 2019; Galea-Pace, 2019; Lambert 
and Lambert, 2019; Umicore, 2019; investingnews, 2020) 

- An interview with a policy officer of European Commission (unit: 
resource efficiency and raw materials). October 2019, 1h, recorded and 
notes taken. 
-An interview with business developer and committee leader of European 
lithium institution. September 2020, 1h, recorded.  
- Two interviews with the group director of a recycler and material 
manufacturer (area: sustainable value chain). January and September 2019, 
1h30 min in total, recorded. 

Broader focus, 
covering both the 
established and 
emerging value chains 

(WEF,2019) 

[XX] Reports, articles and news items 



Table 7Comparison of two business areas of Boliden 

 Mines Smelters The Boliden Group 
Revenue* (m SEK) 17060 48556 49936 
Operating profit* (m SEK) 4484 3277 7597 
Market cap** (estimated) 2/3 1/3 3/3 
Value added** (estimated) 4/5 1/5 5/5 

 
*Boliden's Annual and Sustainability Report (2019)  
**An estimation made by one of the interviewees 

 

Against this background, our preliminary analysis of data has lead the following initial sub-themes: 
(i) broad metal portfolio, (ii) vertically integrated position in up-stream value chains, (iii) Decision 
making approach: conservative but future-oriented, (iv) Three main competitive advantages: 
continuous demand, high efficiency, sustainability-orientation (vi) a strategic topic: electric vehicles 
and new battery technologies. 

4.1.1. Broad metal portfolio 

The metal portfolio of Boliden includes Zinc, Copper, Lead (and Lead alloys), Nickel, Gold and 
Silver. From these metals, copper and zinc accounts for the main part of Boliden’s revenue. Table 
8 presents the production volumes of the Boliden’s metals over the last 2 years and a sensitivity 
analysis on the prices of these metals. 

Table 8 Metal portfolio of Boliden and a sensitivity analysis on metal prices 

 Production (ktonnes) Change in operating profit* if metal 
price increases with 10%   (SEK m) 

2019 2018 2019 2018 
Zinc 486 486 750 740 
Copper 322 364 785 730 
Lead and lead alloys 75 76 110 110 
Nickel in matte 26 31 150 100 
Gold 0,014976 0,016653 400 300 
Silver 0,446591 0,544846 185 165 

 
*an estimate of how changes in market terms will affect the Group’s operating profit (see more p. 58 Boliden's 
Annual and Sustainability Report, 2019) 

 

The metal portfolio of Boliden has not changed much in the recent history except adding nickel 
with the acquisition of the Kevitsa mine in Finland 2016. One of the interviewees puts this in the 
context as follows: 

“If you talk about the more recent history, you can say that one big difference in this company was about 
4 years ago when we bought the Kevitsa mine in northern Finland; which was [adding] Nickel. So, we 
added, you can say, a metal from the mining side. We already had Nickel in smelting before so it was not 
brand new to us” 

4.1.2. Vertically integrated position in up-stream value chains 

Boliden is positioned in the up-stream of several industrial value chains such as the value chains 
embedded in the industrial sectors of construction, electronics and automotive. This positioning is 
however an integrated one (REF) given that Boliden covers both mining and primary smelting for 
a number of base metals and precious metals as well as some secondary smelting activities (see 
Table 9). In terms of primary smelting, concentrate from both Boliden’s own mines and external 



suppliers are used. For secondary smelting, secondary materials such as spent electronics, lead acid 
batteries and ash from industry are recycled. The synergy between Boliden’s mines and smelters, 
covering a broad portfolio of metals, provides balance and stabilization across various price and 
income cycles. 

Table 9 Boliden's value chain position in respect to its metals (as well as the locations of the operations) 

 Mining Primary Smelting Secondary smelting 
Base Metals Zinc (Boliden area, Garpenberg 

Kylylahti, Tara) 
(Kokkola, Odda)  

Copper (Aitik, Boliden area, Garpenberg, 
Kevitsa, Kylylahti) 

(Rönnskär, Harjavalta) (Rönnskär) 

Lead (Boliden area, Garpenberg, Tara) (Rönnskär) (Bergsöe) 
Nickel (Kevitsa) (Harjavalta)  

Precious Metals Gold (Boliden area, Garpenberg, 
Kevitsa, Kylylahti) 

(Harjavalta) (Rönnskär) 

Silver (Boliden area, Garpenberg, Tara) (Harjavalta) (Rönnskär) 

   

4.1.3. Decision making approach: Conservative but future-oriented 

Boliden’s decision making approach is relatively slow and cautious. Some interviewees characterise 
this approach as ‘wait and see’ and like ‘driving a super tanker’. In most cases, decisions boils down to 
Boliden’s estimations for metals’ future prices. These estimations are transparently communicated 
to the public and stakeholders as well as benchmarked with the estimations of other mining and 
smelting companies. Some interviewees reflected on these aspects as follows: 

“In our industry, you move slowly. It is really driving a super tanker. Investment horizon is 20+ years. You do 
not change anything at all on a very quick note” 

“We have had a very conservative approach in the past 20 years, and it has proven successful. I think some of 
the confidence comes from that […]. We've also been questioned, of course. The time of the boom in the China 
super cycle, Boliden wasn't growing like many other mining companies, we didn't buy assets everywhere and 
obviously that were criticized by the financial markets. I think today we know that was a good strategy because 
a lot of those assets were overpriced and [have been] underperforming.” 

“We make strategic decision based upon our perception of the future. Our perception of future is mirrored very 
simply into what our long term price assumptions are” 

 

4.1.4. Three main competitive advantages: continuous demand, high efficiency, 
sustainability-orientation 

To date, the competitive advantages of Boliden has been characterized by three main aspects. First, 
the constant need for metals in society has provided continuous demand for Boliden’s metals. This 
demand has been shaped by the ongoing economic development of low (and medium) income 
countries as well as the diffusion of new technologies in society. 

A big portion of the world's population is living on less than $5,000 GDP per capita. The growth 
rate of metal in that area is huge [based on how the rest of the world lives]. Not necessarily a true 
assumption, but it has been true so far, is that, as the world develops, it needs more metal. So our 
basic market is there. 



Second, as a typical up-stream company (REF), Boliden has a high level of cost efficiency. This is 
a key advantage for Boliden since the base metal prices have been defined by commodities markets 
(e.g., London Metal Exchange). The greater cost efficiency a company has in mining and smelting, 
the more competitive a company is in commodity markets. 

Third, many interviewees argue that Boliden’s sustainability performance is quite well and, they 
think, this is what competitively differentiates Boliden from many other mining and smelting 
companies. Although there have been some environmental disputes in the past (REF, REF), 
Boliden has come forward with a number of sustainability-oriented enterprises. Initiatives in regard 
to environmental aspects (e.g., emissions from metal to air and water etc.), social footprint (e.g., 
mortality-free for 12 years etc.) and circular economy (e.g., recycling of electronic scrap and lead-
acid batteries) are just few to name. Also, in the world, Boliden’s Rönnskär secondary smelter 
stands out as the one of the largest recyclers of metal from electronic material and, in the Europe, 
Bergsöe secondary smelter as of one of the biggest recyclers of used lead-acid batteries – although 
some interviewees have some reservations in regard to the carbon footprint of recycling. The 
following quotes show some essences of Boliden’s sustainability-orientation as well as some 
reservations and challenges in this regard.  

“What has changed over the last 20 years – which is kind of recent history for us – has a lot to do with 
sustainability. We have worked hard on sustainability, different aspects of sustainability” 

“You know that when we recycle your old cell phone, we take out the printed circuit board and then we put into 
our furnace and we basically burned the plastics and we get the metals out – as oversimplified. But that's 
roughly how the process works. The CO2 emissions from burning that plastics is a lot. If you just take that 
CO2 from that plastic that we burn, it is more CO2 than we have from when you take it all the way from the 
bottom of the mine as virgin material all the way out” 

 

4.1.5. A strategic topic: electric vehicles and new battery technologies 

During the last few years, the emerging transitions towards electric vehicles have become salient in 
the down-stream value chain of the automobile industry around the globe. An important aspect of 
this transition is new battery technologies (such as the rise of lithium-ion batteries) as well as the 
future of the existing battery technologies (such as lead-acid batteries). This emerging transition – 
which is full of uncertainties – is of strategic importance for Boliden. The following quote from 
Boliden’s Annual and Sustainability report puts this importance in context: 

“During the year [in 2019], Board meetings discussed issues such as: What are the metals of the future and how 
should we position ourselves? Where are mines and smelters being opened, and what does supply and demand 
look like? Do electric vehicles and new battery technology present a threat or an opportunity for Boliden’s 
business – positive for copper, but how will metal recovery be affected in the immediate future and long-term? 
What are the forces that control the nickel market? How should Boliden prepare for a business downturn? 
Should it prioritize organic growth, or are there any interesting acquisition opportunities?” 

 

4.2. Lead-acid batteries and Boliden 

Lead-acid battery technology is one the first rechargeable battery technology in history. A 12V lead-
acid battery consists of lead dioxide (cathode), lead (anode), separator, and water plus sulphuric 
acid (electrolyte).  It is known as being very low cost, supplying high surge currents, and reliable. 



Although, it has the lowest energy to volume and to weight ratio compared to other types of 
rechargeable batteries such as nickel cadmium batteries and alkaline batteries (Forbes, 2019; 
Visualcapitalist, 2016). The main application of this technology is in start-stop application for ICEs 
as well as energy storage applications (e.g., backup power for solar photovoltaic systems) in which 
the high weight of the battery is not the critical factor. 

 

4.2.1. Dynamics of the value chain  

Traditionally, the value chain of lead-acid batteries starts from sourcing lead alloy from mine 
companies to smelting companies and, then, continues with battery producers who produce lead-
acid batteries in various applications for end customers. Boliden in this rather simply described 
value chain has various vertically integrated positions, by combining mining with primary and 
secondary smelting. The Boliden mines (Boliden area, Garpenberg and Tara) extract complex ores 
containing lead (e.g., approx 55 ktonnes in 2019) which is sold to their primary smelters. Combining 
these ores with the ones from external suppliers, Rönnskär produces pure soft Lead ingots (e.g., 
approx 76 ktonnes in 2019). The majority of produced primary lead is sold to lead-acid battery 
producers who are approximately 80% of their customers. The lead-acid batteries are used in 
various applications, but mostly as start and stop batteries of ICE vehicles (e.g., personal vehicles, 
heavy vehicles, utility vehicles).  When these batteries reach their end of life, Boliden recycle lead-
acid batteries in their recycling plants of Bergsöe (as secondary smelting). This is key for Boliden 
to enable closing the value chain of lead-acid batteries and to retrieve the end of life value. In this 
regard, Boliden is one of the leading companies in the world: 

“Bergsöe is one of Europe’s largest recycling installations for lead acid batteries and the only smelter in the Nordics 
for secondary lead” (Boliden, 2020) 

Recycling plant of Bergsöe differs from Rönnskär in the sense that Bergsöe is not part of the metal 
production system of Boliden as Bergsöe’s raw materials come from only by external suppliers. For 
Bergsöe, most waste batteries are collected from the whole Swedish market as well as a big share 
of Norwegian, Finish and Danish markets. The collection and delivery of waste batteries is 
managed through Blybatteriretur which is a consortium of lead-based end of life batteries. 
Blybatteriretur organises all the logistics from scrap dealers (such as specific suppliers like Stena 
Recycling) and delivers to Boliden. This system helps scrap dealers and other independent owners 
send their batteries to recyclers such as Boliden.   

The primary lead smelter Rönnskär and secondary lead smelter (recycling) plant of Bergsöe used 
to have different customers. Previously lead primary was more expensive and the ultra-pure lead 
was the most desired metal but this pattern is starting to change. The recycling plant of Bergsöe is 
producing very high quality lead, therefore the market of the secondary and primary lead are 
growing together. The recycling plant in Bergsöe recovers lead from around 4 million end of life 
vehicle batteries per year. The annual production is around 49 Ktonnes lead and lead alloy which 
is approximately 5% of the EU market for recycled lead. 

Bergsöe is producing custom specific alloy for lead. The majority of their customers are battery 
producers who can define what specification they want in terms of tolerance for silver, bismuth 
tellurium or alloying with calcium, antimony and arsenic. This pattern of change driven by battery 
producers has the impacts on price of lead in the market which used to be set by the London Stock 
Exchange. One of the interviewees explains this as follows: 

“I spoke to a trader a couple of years ago and the trader said we used to be trading lead alloys now we are 
trading impurities. Almost to the point where you could argue lead is not fully a commodity anymore because 



you can't use the London stock exchange specification for making batteries, but you can use the battery 
specification for trading.” 

 

4.2.2. Evolution of the market and technology 

The involvement of Boliden in the market of lead started with mining of lead in the 1920s which 
was back then merely stored. Later after development of lead-acid battery technology in the 1950s, 
Boliden started to sell lead to battery producers. After acquiring Kaldo furnace technology the lead 
recycling business came into picture in the 1970s. (Boliden, 2020) 

As stated by Boliden CEO, the business for Boliden was a regulated monopoly for many years and 
today it is considered a normal competitive business area. Boliden used to look at the market to 
assess the future demand of lead and consequently return volume of lead-acid batteries. One of the 
advantages of lead-acid battery technology from Boliden point of view is that it is the same for all 
of the applications and just the matter of different size. 

The market of lead-acid batteries has been relatively growing in the past 10 years, USD 58.95 billion 
of lead-acid batteries were sold globally in 2019 and expected to experience growth of 5.24% in 
2026 (Alliedmarketresearch, 2020; grandviewresearch, 2020). Although the company annual report 
shows that global lead demand fell by 0.5% in 2019 in comparison to 2018, it addresses: 

“The decline rate was due to a weak global car market that was only balanced in part by the aftermarket for 
car batteries. There was a surplus of lead metal in the market, and the lead price fell by 11% compared to 
2018. There was a prolonged scarcity in the concentrate market, but it gradually moved to a supply surplus in 
2019.” (Boliden's Annual and Sustainability Report, 2019, p. 52) 

At the same time, the company claims that the market of lead-acid batteries is growing especially 
in energy storage applications. Consequently, the volume of end of life lead-acid batteries is 
growing although Bergsöe recycling plant cannot increase the production volume due to 
environmental limitations. There is a limitation of volume 50 ktonnes, although the plant has a 
higher capability, and the demand is high enough to increase the production volume.  

One of the controversial factors in this equation is the regulatory demand that vehicle 
manufacturers have to use recycled materials in their products. In this situation, the high weight of 
recycled lead-acid-battery is one of the easiest options for vehicle producers to meet the regulation. 
Besides, as one of the interviewees also explains, capturing value from recycling of lead-acid 
batteries is economically and technologically feasible at industrial level. 

“Lead acid battery recycling is successful not only since it is toxic and has to be recycled but also it is valuable to 
people, It is easy to sell it” 

Apart from Boliden’s successful history of lead-acid batteries and its closed loop material system, 
the new battery generations can be considered as a threat to the lead-acid battery technology. The 
current battery evolution is the response to the urge of our society to transition to fossil fuel free 
society. The essential requirement of this evolution is development of affordable batteries that have 
a greater energy density (Forbes, 2019). This potential technological shift has been observed by 
Boliden which is one of the important actors in the value chain of lead-acid battery. Boliden 
perceives these mechanisms through their customers, battery producers who either manage the 
new and old technologies in apparel or still focusing on lead-acid battery technology. Boliden 
observed the increased amount of investment from the latter group of battery producers in research 



and development to improve the performance of the technology. Consequently, they rapidly 
demand particular specifications of lead and increasingly complicated to improve the technology 
and producers need high purity of lead. Therefore, the demand from battery manufacturers is 
getting more specified and it needs specific/customized treatments. As a result, Boliden sees 
necessity to catch up to make those specifications. Consequently, the company constantly assesses 
the time that the battery technology transition will hit different lead business lines of Boliden 
(mining, primary and secondary smelters). In the opinion of one of the interviewees: 

    “If you look at market forecasting lead will continue to grow for next five and ten years definitely”  

 4.3. Lithium-ion batteries and Boliden 

Lithium-ion battery is an emerging battery technology that is suitable for various applications such 
as energy storage and drivetrain power for EVs. Lithium-ion batteries reached the commercial stage 
in 1991 and are mostly popular in applications for mobile electronic devices. Lithium-ion batteries 
have high energy density, its components include graphite commonly used in the anode, and its 
cathode materials are specific for different applications. The LFP battery (LiFePo4) and LMO 
(LiMn2O4) are two cathode chemistries suitable for energy storage, electric bikes, buses and the 
majority of all cars. However, they do not contain the high economic value metals which makes it 
less attractive for recycling and value retrieving treatments. Currently, NMC (Li (NiMnCo) O2) is 
one of the dominant battery chemistries for electric vehicles which contains cobalt and usually 
preferable for lithium-ion battery recyclers.   
 

Table 10the NMC cathode raw material combinations (kg/kWh), and main applications. Adopted from (Olivetti 
et al., 2017; Tsiropoulos I, Tarvydas D and Lebedeva N, 2018) 

NMC 
cathode 
chemistry 

Main raw materials Application 

Nickel Manganese 
 

Cobalt 
 

Lithium 
 

Graphite 
 

Copper 
 

Aluminium 
 

NMC-
111 

0.392 0.367 0.394 0.139 1.2 1.4 1.2 
EVs, 
storage, e-
bikes, 
medical 
devises, 
industrial 

NMC-
811 

0.75 0.088 0.094 0.111 1.2 1.4 1.2 

NMC-
622 

0.641 0.200 0.214 0.126 1.2 
1.4 
 

1.2 

  

Considering the material spectrums of lithium-ion batteries (NMC) it can be assumed that Boliden 
can be positioned at an up-stream part of the industry value chain. The company is expected to 
play an important role as one of the key raw material suppliers to material manufacturers and 
battery producers.  As one of the interviewees claims  

“[...] Boliden will have the important part in the future, the metals that will be needed and the type of metals 
that are used and will be used more and more in these batteries are that Boliden has as its products.”  

However, there are various challenges for Boliden to choose which sub-set of industrial value chain 
they can contribute due to diversification of the technology itself. The lithium-ion battery 
technologies (e.g., cathode materials) are diverse and each is suitable and successful at different 
applications. The positioning in the value chain is equal to business model understanding, it is not 
clear in the un-established value chain which actor is going to pick certain value creation processes.  



“The [future] value chain is based on the technology and the product of that process, so this value chain is 
dynamic and it can be anything based on the strategy that you choose what type of product to sell or and when to 
stop and not continue going forward along the value chain” 

 

4.3.1. Technology shift or technology co-existence? 

The technological transition in battery industry are two sides of the coin, similar to other 
technological shift it is expected that the lead-acid technology providers will put all efforts to 
eliminate technology obsolescence. One side of the reality shows that the market of lead-acid 
battery is growing in particular in applications such as energy storage where the weight is not the 
critical factors. The organization such as EUROBAT and European Battery Alliance have predicted 
significant developments in technological road map and market share forecast of lead-acid battery 
(also CBI’s technical roadmap). Although, the price of lead-acid battery packs has been set around 
$150/kWh for a long period. Consequently, Boliden sees a diverse reality of current technological 
shifts, accepting the fact that there will be different pathways for them to choose during the 
transition.  

Boliden as an up-stream actor that provides raw materials to various industry value chains including 
automotive industry constantly monitors the changes in the down-stream sectors, the emerging 
technologies. It interprets the potential changes based on the reality of its business areas which 
means the way it will impact on base metals. In this case, the ongoing transition to electric vehicles 
and replacement of ICE may lead to a change in the demand of raw materials. Boliden sees the 
need for some of its base metals could be decreased and it can be just a matter of the adoption rate 
of EVs but the demand may eventually disappear. At the same time, as an incumbent actor Boliden 
is reserved about the current stage of development of lithium-ion battery technology to be the 
dominant design. There are performance limitations, safety aspects as well as cost and availability 
of raw materials like cobalt. Even these conclusions are not easy to draw since the price of metals 
such as cobalt is very volatile. Also, as reported by Research organization BloombergNEF the 
volume-weighted average lithium-ion battery pack price fell 85% from 2010-18, and further 
projects that prices will fall to $94/kWh by 2024 and $62/kWh by 2030.   

More importantly, the company challenges the assumption based on previous technological shifts 
and obsolesce of the old technology.  

“We used to say whatever was yesterday's solution will be replaced so it was expected that lead-acid battery and 
the raw material for developing it will disappear. But new technology still needs a lead-acid battery.”  

This perception is supported by following arguments that emerging of EVs is increasing the 
demand for lead since EVs still have start-stop battery technology (lead-acid), which requires a 
significant amount of lead. Batteries in EVs are considered as the most expensive components and 
start-stop function can increase the battery degradation rate. Therefore, a lead-acid battery which 
is much cheaper can be the better option for this function.  

“The successful performance [of lithium-ion batteries] is different in each application […]. It is not a threat for 
lead-acid business in general. It’s not possible to extrapolate the development of lithium-ion battery technology 
based on its limited success in EV application.” 

“The new technology (lithium-ion) is solving one problem, [and] actually created more demand per vehicle for 
lead…The lithium-ion and lead-acid battery are developing in parallel or in some way they are co-existing now” 



However, it is noteworthy to mention that top-managers' perceptions on whether there will be an 
ongoing battery technological shift or battery technology co-existence (between lithium-ion 
batteries and lead-acid batteries) vary within the company. Depending on several factors such as if 
one assesses the technological performance of batteries or if one observes the market trends, one 
can end up with different perceptions. 

 

4.3.2. To ‘move early’ or ‘wait and see’? 

Boliden’s interpretation of technological shift from industry value chain point of view is beyond 
solely an up-stream position. Meaning, awareness of the fact that transformation forces are 
different for up-stream and down-stream actors in the value chain. The battery technology is owned 
by battery producers but the technology change affects both down-stream actors like vehicle 
manufacturers and up-stream actors such as metal and smelting companies. It is apparent to 
Boliden that vehicle manufacturers are closer to the end users and emerging competitive market of 
EVs. Vehicle manufacturers sense the pressure from end-users and receive feedback on 
performance of battery technologies more rapidly. However, Boliden has distance from end-users 
and not feeling the same urge of change from the market.  

“If we look at these two clusters of actors in the value chain, the one that is shocked and the one that is looking 
at the change then we definitely are the one who is looking at the opportunities and not the one that is shocked 
and in a rush.” 

Further, actors at the up-stream part of the industry value chain have different business 
characteristics. Mining and smelting industries are heavily capital intensive and core technology 
oriented (REF).  Accordingly, the company’s interpretation is that for up-stream actors there's a 
huge cost of early adoption, and less cost of being late adopters. However, down-stream actors 
such as vehicle manufacturers who are closer to the customers, there's a huge cost if the industry 
does not adapt quickly, and there's less cost to change direction. 

“Probably being fast adopters is a good strategy for them [Company Beta - a vehicle manufacturer]. I think 
that's a change if you go back 20 or 30 years, I don't think the management of Company Beta would not have 
accepted quick changes like that [in the past]. So I think that's also a change in the way they approach and set 
up. Uh, but still, I think that's because the cost of being too late is at least perceived to be very high [by 
Company Beta].”  

One of the observable strategies of vehicle manufactures related to EVs and battery technologies 
is vertical integration towards the up-stream of the industry value chain (Umicore, 2019). By some 
of the Boliden managers, this strategy is interpreted as a result of necessity for down-stream actors 
to be quick adapters. Making investments backwards in the value chain to secure the supply of the 
strategic raw materials and components by cooperation and direct investments. However, Boliden’s 
seems to have adapted a “wait and see” approach, to be able to accumulate more knowledge about 
the technological trajectories of the emerging transition.  

A “wait and see” strategy can enable Boliden (as an up-stream actor) to be able to look further out 
into the value chain and out in time to be able to set future strategies. There are many questions to 
be addressed: 

 What factors drive the demand for metals (e.g., technological trajectories of batteries; 
scarcity of some metals; geopolitical factors etc.)? 

 What is developing on the down-stream side (e.g., product and process development)? 



 What are the applications of the emerging battery technologies (e.g., if the end application 
is EV’s batteries then who is going to be the owner of the battery? Is the battery going to 
be something that subscribes? Which vehicles are going to have the highest demand for 
metals?) 

 When and how this change in battery technology will hit and affect their metals (e.g., 
what are the average use of their metals in different applications like EVs, monitors the 
adaptation rate of technology in different applications like EVs) 

It seems to be unclear for Boliden how to identify emerging industry value chains for base metals 
and the way the emerging battery technologies will affect the business. Each industry value chain 
serves different end-users with different applications which needs different metals. Thus, Boliden 
constantly evaluates the adaptation rate of the technology in different down-stream sectors to 
predict the average use of their metals in different applications to drive the demand.  

“So we are continuing to learn before we take any action and make any investment. Maybe we have 1-2 years 
to choose the direction. Or maybe the train is already gone. You know in this situation when a new market is 
emerging some companies invest 10 years earlier and later the business will come, so timing is very important.”   

In addition, Boliden’s has some reservations towards lithium-ion batteries partly because of 
sustainability aspects of production and end of life management of these batteries. There are 
various ways of extending the life cycle of used batteries and recovery treatments. However, battery 
material combinations are very complex for recycling and there is a lack of value assessment 
methodology for life extending activities. Moreover, there are a few recyclers in Europe that can 
process the batteries and sending the end-of-life batteries to long distance regions can increase the 
negative environmental impacts of logistics and transportation. Therefore, Lithium-ion batteries 
require a sustainable value chain, sustainable use of metal and sustainable development and supply 
of the batteries. Moreover, the company sees that the solution for not shipping the material and 
batteries across the world is to have locally produced material and battery productions. 

“The component of the EV needs to be produced in a more sustainable way compare to ICE, less energy 
consumption, sustainably produced components, which means sustainable produced metals”  

Adaptation of wait and see strategy by up-stream actors has received critics mostly from industrial 
experts.They suggest that, the up-stream industries such as mining companies need to gain 
capabilities not only in their core technologies and geological knowledge but they need to increase 
their understanding and connection with down-stream sides. The EV battery value chain 
relationships required tighter and long-term collaboration between up-stream and down-stream 
parts of the value chain.  Thus, if up-stream companies provide material for the EV battery industry 
value chain then they may directly sell to automotive manufacturers.  In the Prospectors & 
Developers Association of Canada (PDAC) convention, 2020, points out by EV Battery Materials 
Expert at McKinsey & Company: 

“So if firms have that in their mind, they are not only a commodity producer, if I am interested in the value 
chain then I am going to have relationships with the refinery, and that relationship is going to be with active 
cathode materials producers and cell manufacture and then OEM. And they are all linked together but if they 
say I am just going to sell my material which they used to in commodity land and this does not work” 
(investingnews, 2020)  

More interestingly, the development and performance advancement of battery technology is 
rapidly changing and it is faster than expectations. This is due to applications of complementary 
technologies such as artificial intelligence for developing battery technology [REF]. 

https://investingnews.com/daily/resource-investing/pdac-2020/
https://investingnews.com/daily/resource-investing/pdac-2020/


“What normally takes two years of development time frame now it only takes 60 days, we see very rapid 
forward movement of battery technology. Therefore, what we were expecting to happen in 2025 it is happening 
in 2021 and that has been a huge change” (Investingnews, 2020) 

4.4. Future dilemmas 

Boliden has the future ambitions of to become the best metal company in the world, be admired 
by others and to be at the forefront at sustainability. While doing so, as some interviews indicted, 
the company does not need to necessarily grow in size. The CEO of the company puts some of 
these into context as follows: 

“We’re going to be the best metals company in the world. The question is, what does it mean to be the best males 
company in the world? […] I usually say that the way that you define that you're the best metals company in 
the world is that the people who are close to you admire you. So we want to be admired by our customers, saying 
that we're the best supplier that they have; by our supplier [saying] that we're the best customer that they have; 
by competitors in industry [saying that] Boliden is kind of the company to watch out. We want our staff and 
politicians, [and] everybody, to have a positive view about what we do. And then you need to be very good at 
sustainability [and] make money” 

In regards to how Boliden connects the present needs with the future expectations and ambition, 
our preliminary analysis of the data reveals the following dilemmas. Positioning in un-established 
value chain of lithium-ion batteries, uncertainties in required raw materials for different types of 
batteries; positioning in the immature market; choosing strategic partnerships; compatibility of 
previous technology knowhow of recycling lithium-ion batteries.  

“So we do not know how we are going to be oriented on the market, where to go, who to go with. We definitely 
need partnership within different companies. For example [Company Alpha, battery producer] is claiming to be 
involve in different stage of the value chain and they are doing that by cooperating with different companies” 

Mining and smelting business is the art of asset management (e.g., natural assets, and operational 
facilities). Boliden has assets in business areas related to lead-acid battery recycling, however, if the 
new business of recycling lithium-ion battery requires different assets (facilities, technologies) then 
the justification argument could be the market power reasons. Meaning that the potential 
motivation for top managers to get involve in lithium-ion battery recycling could be if the sale 
department cannot sell the lead without evolving in recycling of lithium-ion batteries.  

“In this case, the alternative is to divest lead since at the end every metal has to pay for itself. It is not possible to 
run and own the smelter only because you make money on another metals” 

“We need to understand, based on the competence and experience gained from business line of extraction and 
smelting of lead as well as recycling lead-acid batteries which other metals will be automatically integrated in the 
existing streams. Alternatively, which metals could with those assets take care of?” 

 

4.4.1 Adding Nickel and Cobalt: Luck of the Irish? 

Boliden’s defined three areas of the strategic themes, one is operational excellence and two is 
organic grow and three is opportunistic acquisition. Then exploring lithium-ion business area is 
part of this three main strategies.  The electrification of transportation and development of batteries 
push demand on metals such as nickel, copper and zinc which is part of the Boliden metal 
portfolio. Expansion of some of these metals is considered as known technology and organic 



growth, same value chain and same business. The recent acquisition that can play significant role 
in Boliden position in lithium-ion value chain is the Kylylahti mine in Finland. 
 

“Have we changed our business model? No. The only thing that we really changed is that we added nickel and 
cobalt a couple of years back, but that was more by accident.” 

  
“This is a little bit of the luck of the Irish […] I would of course say that we were very smart and we did a 
great strategy but it is also some extent, by same way, luck. But we have two very strong positions right now. 
We have nickel and we have cobalt – which is kind of unique and it is turned out to be much smarter than we 
ever thought what it was going to be when we bought this. We made these investments 5 years ago […] now, we 
are sitting on an option” 

 

4.4.2 Sustainability and circularity: A battlefield or a competitive advantage? 

The weaknesses of the global battery value chain calls for localization instead of the world being 
dependent on all materials coming from only certain regions. In particular, at EU level the future 
prospect is to look for more refineries and development of materials inside Europe rather than 
relying on being shipped from countries such as China. The EU regulation on EV battery value 
chain demands firms to source the sustainability produced materials (e.g., pollution and ethically). 
These situations make Boliden a competitive company.  

“We will push on the fact that our metals, even though they do the same job as other people's metals, are more 
sustainably manufactured. We are working very hard to get big data on this. And I think it's, that's the biggest 
thing around CO2 […] and how on earth to define this and make it comparable” 

“But I said many times that Copper that comes from Boliden probably has half to CO2 footprint from copper 
in the world […] and zinc is something similar. Even though we don't have the right real numbers, but it's is 
there, there's a reason for that […]. We have worked hard on energy efficiency and other efficiencies, and then 
we're a little bit lucky that we're in the Northern part of Europe with lots of hydro-power, so we have, we have 
lots of green electricity, which is important, and then we have a good operations on top of that. Then when you 
add these all these things together, we get [good] numbers. We're going to try to make some noise about once we 
manage to prove that we're actually not just streaming these numbers, they're actually true. We're trying to put 
some effort behind getting those numbers verified” 

 

5. Discussions and some tentative conclusions 

In this paper we attempted to explore why it is challenging for an incumbent company to navigate 
industry value chain transitions. Empirically, our findings is based on a case study of how Boliden 
navigates the transitions in European battery value chain of electric vehicles. Although Boliden has 
been highly ambitious in sustainability and circular economy (e.g., with lead-acid batteries), the 
company faces an important adaptation dilemma whether to ‘move fast’ or instead ‘wait and see’.  

From a theoretical point of view, we have two remarks. First, we opted in conceptualizing the 
environment in the empirical case as ‘industry value chain transitions’. By doing so, we were able 
to show the complexity of the emerging (potential) transitions and shed some lights on why it is 
challenging for an incumbent company to navigate. This conceptualization is different in compare 
to some other alternatives, socio-technical regimes (Geels, 2002) or technology shifts (e.g., Tongur 
and Engwall, 2014) given that our ‘industry value chain’ perspective enables to address the effects 
between one side (down-stream) and another (up-stream). Second, to be able to formulate actor 
level strategic actions, we have mobilized the concepts of strategic positioning, centre of gravity 



and organizational adaptation. These concepts gave us to necessary grounds to be able bridge 
between actor level strategic actions and the environment, i.e., industry value chain transitions’. 

From an empirical point of view, we have three observations that characterizes the challenges of 
value chain transitions in the context of sustainability and circular economy. First, value chain of 
emerging technology in industrial sector is of complex nature in particular if the sustainability and 
circularity concerns are debated and perceived differently by different actors. The case company is 
ambitious to be at forefront of the sustainability and circular economy but executive managers in 
the company have hesitations on whether the emerging value chains will be in line with their 
ambitions. Second, development of closed-loop value chain of lithium-ion batteries has opened 
window of opportunities, which are not traditionally part of Boliden’s core business. Third, the 
trajectory of battery technologies can change the spectrum of battery value chains. These three 
observations provide us with some preliminary explanations why it is challenging for the case 
company to navigate value chain transitions.  

The question of what kind of adaptation strategy the company will be deploy still remains open. 
However, in any scenario, the company is somehow likely to keep the centre of gravity in the 
established value chain and, if they enter to new one, in the emerging value chains as well. Although 
the theory may predict that keeping the centre of gravity (in one or multiple value chains) should 
not be that difficult (Galbraith & Kazanjian, 1986), we demonstrate that sustainability and 
circularity oriented (value chain) transitions bring some new challenges. If a company is ambitious 
in sustainability and circularity, like our case company, it is quite difficult to be a typical analyser, a 
combination a defender and a prospector adaptation strategy (Miles, 1978). What to do? Move fast 
or instead wait and see? 
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Regime Rights vs. Sustainability Transitions? 
  

Abstract 

This paper discusses sustainability transitions from a legal rights perspective. Law is here 
studied as an instrument for guaranteeing justice. It is widely agreed that governments need 
to drive a systemic change towards environmental sustainability. The unsustainable regime 
must be “destroyed”/disturbed/replaced while the sustainable niches are promoted to create a 
new regime. The regime cannot be destroyed if it has a legal right to exist. Transition must be 
just also for the regime. Justice issues arise particularly when entrepreneurs and companies 
are prohibited to benefit from their property and from their prior investments. Long transition 
periods make adjustment easier, but they do not solve all the problems, and sometimes the 
urgency of environmental problems makes transition periods impossible. If laws set severe 
limitations on property rights or if legitimate expectations are frustrated by the administrative 
branch, compensations may be in order. Overemphasizing the rights of the unsustainable 
regime will slow down sustainable development as well as limit national sovereignty. Regime 
rights may in fact be in direct conflict with environmental basic rights. The property rights 
regime as well as the trade and investment law regime are reformulating to assimilate 
environmental concerns. 

  

1. Law and Transition Studies 

Sustainability transition studies has been created to solve wicked problems and provide means 
to understand and facilitate transitions. While governance and policy has increasingly become 
central in transition studies (Grin, 2010; Köhler, 2019), particular focus on law and contributions 
from legal studies have remained scarce (see however Doorey 2017; Eisenberg 
2019).  Systems theory is used in transition studies for understanding change, the critical 
factors that lead to specific outcomes (Ericksen 2008). Transition theories recognize the 
multiple levels of structuration where behaviour is embedded. Geels (2002) presented the 
“multi-level perspective (MLP)” on socio-technical transitions. Transitions are analyzed as 
developments on three levels: landscape, regime, and niche. The regime is “the highly 
institutionalized core of an organizational field”, and niches represent alternative, usually more 
environmentally sustainable and less institutionalized configurations, which are trying to 
change the unsustainable regime. In MLP, landscape refers to developments exogenous to 
the socio-technical system (Fuenfschilling & Truffer 2014).  

Geels and Schot (2007) describe how the transition pathway depends on the amount of 
landscape pressure and on how developed the niches are. Transitions can occur via different 
pathways. In the case of less developed niches, the existing regime actors can transform their 
operations to meet the landscape pressure and the new regime emerges from within the old 
regime. In the case of strong niche actors and suitable landscape pressure, the existing regime 
can be substituted by niche innovations. Incumbent regime actors can also be part of the niche 
innovations and have a dual strategy in their action  (Berggren et al. 2015; Geels et al. 2016). 
When there are several niche innovations and divergent landscape pressures, the transition 
pathway can be a process of de-alignment and re-alignment. Finally, in a reconfiguration 
pathway, niche innovations are adopted by the regime actors (Geels and Schot 2007).    



Kivimaa & Kern (2016) propose and Rogge & Reichardt (2016) agree that sustainability 
transitions require an innovation policy mix that not only supports new sustainable products 
and services (the niches) but also destabilizes the old regimes. According to Hafner et al. 
(2019), waiting for the market in green technologies to mature naturally is not an option. Lack 
of policy, uncertain/distortive/unaligned/complex policy, or unpredictable policy enforcement 
create disincentives and barriers to green investment (Hafner et al. 2019). The existing 
regulation and policies affecting a particular socio-technical system are mostly built for the 
dominant regime. Thus, they often support the practices of the incumbent actors while niche 
actors have difficulties in adjusting their innovations to the current legislation. In addition to 
motors of innovation, policy mixes need to be motors for destruction, and both processes need 
to be managed in a mutually supporting way.  

The destabilization of the old regime involves regulations that make its operations more difficult 
and encourage the change towards new innovations. For example tightening environmental 
regulations can function as destabilizing regulations. Environmental regulation set new targets, 
and can significantly speed up the adoption of greener technologies (Lähteenmäki-Uutela et 
al. 2017). Subsidies and fiscal measures can also be used to steer transition. Societies set 
rules on land use and the use of marine areas, on the extraction of natural resources, on the 
maximum levels of pollution, and on the preservation of species and habitats. Specific 
technologies and industries such as diesel engines or animal-based food production may be 
targeted. At the same time, niche innovations and their development can be protected from 
market competition, enabling them to gain better opportunity to challenge regime actors and 
change the regime (Schot and Geels 2008). Niche protection can include temporary 
exemptions from standards or other requirements (Smith and Raven 2012). When niches 
manage to become more institutionalized, the wider regulatory basis can be changed in their 
favor. This includes e.g. new standards, environmental regulations, and fiscal measures that 
establish the niche innovation as the new norm.  

When designing the new kinds of policy-mixes it is important to acknowledge the rights of both 
the niche actors and incumbent actors. In order to improve the acknowledgement of rights and 
justice in sustainability transitions, a literature focusing on just transition is emerging (Newell 
and Mulvaney, 2013; McCauley and Heffron, 2018; Eisenberg 2019). Rooted in labour 
movement, phasing out from coal, and environmental justice, the literature highlights 
procedural, recognitive, and distributive aspects related to justice in transition (McCauley and 
Heffron, 2018). The core idea is to ensure that low-carbon transition does not increase 
vulnerabilities and cause unacceptable socio-economic impacts such as poverty and 
inequality. Both the just transitions literature and the legal definitions of just transition focus on 
workers’ rights. According to McCauley and Heffron (2018), fairness and equity in transitions 
is to be looked at from the viewpoints of ethnicity, gender, income, occupation, and place of 
residence. Transition should not be discriminatory or deepen inequality (Goddard & Farrelly 
2018, 111). Negotiations on compensations are part of the just transition process: impacts on 
vulnerable communities may need to be mitigated by fiscal support and new job creation 
(Goddard & Farrelly 2018, 119). In the Paris Agreement, the focus of just transition is on the 
workers, on the creation of decent work and quality jobs. Just transition for workers has already 
been included in some national climate laws, e.g. in Canada and some European countries. 
Doorey (2017) and Eisenberg (2019) focus on connecting environmental and labour law, with 
an emphasis on bringing workers and their rights inside the transition process. In the climate 
change context, Eisenberg (2019) defines just transition as “the principle of easing the burden 
decarbonization poses to those who depend on high-carbon industries”. Eisenberg focuses on 
public economic support to workers and communities who lose in transition.  

Among those who lose in transition, neither Doorey nor Eisenberg discusses property owners, 
employers, entrepreneurs, and investors that are part of the current regime, the normal 
business actors in current Western societies. We suggest that the role of legal rights of these 
stakeholders has so far been under-discussed in the sustainability transitions and just 



transitions literatures. Law does much more for justice than provides social security and re-
education for workers. The sustainability transition itself is about enhancing environmental and 
social justice, including the rights of current and future generations to benefit from the 
ecosystem services. Participation and equality are parts of the rule of law. Increasing or 
restoring justice is the purpose of all law. Law and justice are inseparable: law must uphold 
what is just. This task for law applies also for transition management, where system-level 
change is necessary and driven for the sake of public good. Law, which is sometimes defined 
as the science of justice (e.g. Jasanoff 2005), is an integral means for making transitions just. 

 

2. What are Legal Rights  
 

This paper takes the legal rights perspective to transition management, focusing on the legal 
rights that regime actors have towards national governments. Governments have the duty to 
protect the rights of all citizens. By rights, we refer to international legal principles and 
constitutional regulations based on which actors can present claims towards the legislative 
branch (parliament) and the executive branch (administration) of government. The exact 
content of all legal rights is ultimately defined by courts (the adjudicative branch of government, 
judiciary).  

We propose that just transition for legal scholars means promoting and balancing legal rights 
in transition. As the research questions, we ask: 

  - What legal rights do regime actors have towards governments that are driving sustainability 
transitions? 

  - How rights are now being reformulated as sustainability transitions need to be fastened? 

There are several ways to categorize branches of law in different legal systems. The basic 
dichotomy inherited from Roman law is between a) public law that governs the conduct of 
public bodies in relation to citizens and b) private law that governs the relationships between 
private parties. The division is not definite but rather an aid for thought. Protecting the 
environment, notably, does not fit to the categorization: citizens have environmental basic 
rights, administrative principles apply to environmental permits, environmental crimes are 
defined and punished by criminal law, substantive environmental law sets the rules on 
emissions and on nature protection, international treaties cover the whole subject matter, and 
spoiling the environment is also a cause for private disputes. The protection of property, in 
turn, is a basic right that limits government action, and simultaneously property rights are the 
basis for the market economy and trade between private parties. International law is often 
divided into public international law that is between countries and private international law that 
is between private citizens from different countries. 

Table1 presents our simplified model on how different fields of law promote justice. We have 
bolded the branches of law that are at focus in this paper. 

 

 

 

 



Table 1: The Legal System  

Law 

Public law (public-private 
relationships) 

 

- Constitutional law:  
government must 
respect, protect and 
basic rights, including 
property rights and 
environmental rights 

- Administrative law: 
clients of administration 
must be treated fairly 

- Criminal law: crimes are 
to be punished 

- Procedural law: trials at 
courts must be fair 
 

Public/private law (both 
public-private and 
private-private 
relationships) 

 

- Environmental 
law: natural 
resources must 
be used 
sustainably, and 
the environment 
must be protected  
 

Private law (private-private 
relationships) 

 

- Property law: real 
property and 
intellectual property 
must be respected 

- Contract law: 
contracts must be 
respected 

- Consumer law: 
products and services 
must be safe and 
marketed fairly 

- Compensation/tort 
law: caused damage 
must be compensated 

- Company law: 
decision-making and 
profit-sharing in 
companies must be 
fair 

- Labour/employment 
law: employment 
must be fair 

- Competition law: 
competition must be 
fair 

- Family law: marriage, 
custody of children, 
and inheritance must 
be fair 

Public international law: treaties with 
other countries must be respected 

Private international law (governing private 
interactions and transactions between 
parties from different countries) 

 

We discuss constitutional law including the relationship between property rights and 
environmental rights, administrative law, and international trade and investment law as fields 
of law that we see as central for managing just transitions. In these fields of law, we can find 
principles and rules on how governments must treat regime actors in transitions. Constitutions 
provide the basic rights to citizens against fellow citizens and against the state itself. 
Constitutions differ, and we will not conduct a comparative constitutional analysis. We will 



present property rights and environmental rights as two main rights that are highly relevant for 
just transitions. Chapter 3 focuses on finding a balance between these two rights. 
Administrative law governs the activities of administrative agencies, concentrating on the legal 
relations between civil servants and their clients. Justice in administration is discussed in 
chapter 4. International trade and investment treaties define the limits for government action 
in relation to foreign traders and investors. Below in chapter 5, we discuss how they may be 
relevant for either allowing or hindering transition. Doorey (2017) and Eisenberg (2019) have 
adeptly discussed labour law, and we will not discuss it here. 

Recognizing rights is a step towards demanding distributive and/or restorative justice. Although 
countries have important differences in their legal systems, citizens often have these routes 
for upholding their rights:  

1) In the legislative process, stakeholders are heard, i.e. they can give their opinions on 
law proposals. Hearing stakeholders and performing legislative impact assessments 
has become normal practice in many countries, promoted e.g. by the OECD. The 
positive and negative impacts on basic rights are among the important impacts to be 
analyzed. In theory, impacts of governmental laws and policies should be analyzed ex 
ante (beforehand) and ex nunc (during), and measured ex post (afterwards).  

2) If a law is missing or needs to be modified, and the government is not active, citizens 
can put forward a citizens’ initiative. This is possible for example in the EU and in 
several EU Member States. The legislating body is required to respond to the initiative. 

3) Unjust law can also be targeted through the judicial process. Many countries have a 
constitutional court, which can order the legislative branch to correct a state of things 
that is unconstitutional. If a law is unjust for at least some of citizens, it can be modified, 
or compensatory measures may be added to correct for the injustices. 

4) Within the European Convention on Human Rights (the Convention for the Protection 
of Human Rights and Fundamental Freedoms), a citizen can appeal the European 
Court of Human Rights.  

5) Citizens may contact their ombudsman. Most countries have an independent official 
who investigates and addresses complaints on the violation of citizen rights. An 
ombudsman usually cannot change the law, but they can recommend corrective 
measures. 

6) Challenging the actions of foreign countries is possible for trade agreement parties and 
for international investors. The disputes are resolved at international tribunals. 

   

3. Basic Rights and Justice 

Different political parties may have different opinions on what is just vs. unjust. Whether a law 
or policy is just is still not merely an issue of (majority) opinion. For claims on the fair distribution 
of costs and benefits of the sustainability transition, the rights of the actors are relevant. Just 
treatment is something due to an individual or to a group, a matter of claims that can be 
rightfully made (Miller 2017). Distributive justice assumes there are actors who have claims on 
what is being distributed (Miller 2017). Restorative justice assumes that an actor has lost or 
will lose something and has a claim on a compensation. Justice is demanded (in contrast e.g. 
to mercy that is begged), and it is obligatory for the agent dispensing it (Miller 2017). Injustice 
can only be appealed against an agent whose act or omission has caused or can cause 
injustice (Miller 2017).  

Equality and basic rights are the most important legal concepts concerning justice. In rule-of-
law countries, everyone has the same rights. The rights listed in national constitutions are often 
called basic rights, and the rights listed in international agreements are often called human 



rights. The list of basic/human rights is long, and not all countries recognize the same rights. 
Human rights have been developed mainly through UN treaties. Important basic rights are 
equality between citizens (freedom from discrimination), right to a fair trial, right to privacy, 
freedom of expression, right to public assembly, freedom of religion, right to life and security, 
right to health, right to food and nutrition security, the protection of property, right to language 
and culture, right to education, freedom of entrepreneurship, right to employment, and right to 
social security. Women’s rights, children’s rights, indigenous rights, and rights of the disabled 
are sometimes defined separately. Right-holders may demand the realization of those rights 
from governments. All basic rights have similar structure and they set similar responsibilities 
for governments. To respect a right is a negative obligation, demanding States not to restrict 
the right. To protect means that States must not allow others to restrict the right. To fulfil the 
obligation means that States facilitate access and provide for those that are not able to do it 
for themselves. (Golay/FAO 2009, 20-21.)  

In a national setting, the Constitution is a key instrument that should prevent the passing of 
unjust laws and societal injustice in general. Some countries have specific consitutional courts, 
while others, for example Finland, have the constitutional analysis as part of the legislative 
process. Constitutions are primary laws, laws above other laws. This means governments 
cannot pass secondary laws that conflict with the constitution. As the public authorities must 
guarantee the realization of basic and human rights, an individual law or a combination of laws 
must never lead to a situation where these rights are not realized for all people. Tension 
between rights arises when laws are used to promote a radical change towards more 
sustainable systems, and societal actors and groups appeal to their established 
position/behavior/rights as justice (see Miller 2017). Status quo bias, loss aversion, and 
institutional path dependence are known to hinder sustainable development (e.g. Weber 
2017). Those who stand to lose appeal to their rights to defend one’s established position in 
society. The collision between property rights and sustainable development goals seems to be 
the focal point of just transition.  

Property right is one of the most basic rights in Western legal and economic systems, 
established in in the Universal Declaration of Human Rights (Article 17) as well as the 
European Convention of Human Rights (Article 1, Protocol No. 1). The concepts of freedom 
and property have been interrelated in the history of human rights (Loof et al. 2000:1). Private 
land ownership is foundational for the capitalist economy, aimed to generate wealth in a system 
built on continuous economic growth. Property rights are traditionally used to establish 
privileges rather than set obligations for land and property owners. Indigenous concepts of 
human-nature relations and responsibility for land may be in conflict with Western property law 
(Horsley 2011). Furthermore, there is an obvious conflict with the finite resources shared by 
all humankind and basic rights guaranteeing individual freedom. Property rights law has been 
considered as ‘ecologically blind’ (Bosselman 2011) and rigid, not easily accommodating 
changes due to environmental concerns. This raises questions of justice and public 
responsibility to the focus (van Straalen et al. 2017).  Public policy often aims to protect 
resources and environment for the common good against the freedom of private ownership. 
The collision between property rights and sustainable development goals has been considered 
as a focal point of just transition especially related to environmental conservation (Girlington & 
Taylor 2011).  

Traditionally, environmental law has been the tool used to set requirements and limits for 
private property law for protecting the environment. In the current system, the government can 
regulate private land use. Land expropriation for conservational ends, for example, is possible 
in most Western legal systems, but is usually strictly regulated and requires significant 
monetary compensation for land owners. Furthermore, conservation measures setting 
boundaries for land use are currently closely tied to specific criteria, e.g. the conservation of 
individual endangered species. More general environmental values or harms, such as 
greenhouse gas emissions, are not applicable (Ratamäki et al. 2019). Generally, command-



and-control measures often used in environmental governance are suited to address singular 
measurable issues (Ekardt et al. 2020). 

It can be questioned whether the fundamentally conflicting aims of enhancing economic 
prosperity and safeguarding the environment can be reconciled through such measures. A 
new paradigm of property law might be needed, where the maintenance and protection of the 
environment is integrated as an obligation, for example in the form of a ‘land ethic’ by which 
all property owners must abide (Leopold 1991). Such a paradigmatic shift would also open the 
door for new forms of public-private partnership in protecting the environment (Girlington & 
Taylor 2011). With climate change, the relationship between propoerty rights and 
environmental rigths is the most difficult, as local requirements need to be balanced with  global 
impacts. 

We take the example of agricultural peatlands in Finland to explore the conflict between 
property rights and sustainable transition in more detail. In Finland, 50-60 % of all CO2 
emissions in the agricultural sector come from the use of peatlands (Statistics Finland 2019), 
contributing to around 10 % of Finland’s total net emissions (Lapvetelainen et al. 2007). A ban 
on new peat soil drainage has been suggested on the EU level but has not been implemented 
(Regina et al. 2016). In Finland, subsidies since 2004. Despite this disincentive, the cutting of 
forest peatlands increases yearly by around 2000 hectares (Statistics Finland 2017). Clearing 
and draining peatland can be more beneficial financially than purchasing new land 
(Buschmann et al. 2020) Much of this development is related to the geographical concentration 
and expansion of livestock farms. Expansion is often required for economic competitiveness. 
The concentration of dairy farms to Central and Northern Finland creates pressures for farmers 
to find enough suitable land without clearings (Huttunen 2015). Furthermore, environmental 
permits of livestock farms attach the manure spreading area to the number of livestock, which 
often leads expanding livestock farms to look for more agricultural land as well. Investment 
support in turn encourages farms to expand (Pyykkönen et al. 2010). In Finland, landowners 
have more extensive property rights than in many other countries. Clearing and drainage of 
peatland requires a permit under the Water Act, if it can lead to environmental pollution caused 
to a water body (Buschmann et al. 2020, Finnish Ministry of Agriculture and Forestry 2011).  

In other words, the Finnish agricultural policies have inadvertently encouraged farmers to 
invest in farms situated on peat lands and to clear new peat lands, in the process creating 
legitimate expectations for farmers for their use (Regina et al. 2016, Mela et al. 2014). 
Simultaneously, the subsidy system may create incentives for farmers to leave active farming 
but continue to maintain their land and receive EU direct payments (Buschmann et al. 2020). 
This may in turn slow down the trade of agricultural land. Similar development has also been 
found in Norway in practice to force farmers to clear peatlands as other options are not readily 
available (Burton & Farstad 2020).  

Income support is directed to farms committed to specific environment and climate-friendly 
farming practices and standards (GAECs, Good Agricultural and Environmental Conditions). 
The future CAP will include a new GAEC standard related to the preservation of peatlands 
(European Commission 2019b). At the same time, command and control regulation has been 
considered necessary for decreasing the use of peatlands in farming, as voluntary or subsidy-
based measures have not proved successful in peatland conservation (Ekardt et al. 2020). In 
Finland, it has proved difficult to restrict the use of peatlands with stricter measures due to 
strong economic and political interests in maintaining domestic agricultural competitiveness 
and the conflicting, even opposing goals of different regulatory measures (Regina et al. 2016, 
Mela et al. 2014). Furthermore, the continuous clearing and drainage supported by the strong 
property rights of Finnish landowners of peatlands renders environmental measures 
uneffective (Buschmann et al. 2020). 



As the Article 1(1) of the First Protocol of the ECHR states, landowners are entitled to the 
peaceful enjoyment of their possessions. Yet in Article 1(2) the state is guaranteed a right to 
enforce laws that deprive landowners of their possession, if necessary in order to control the 
use of the property in relation to public interest. In relation to land use restrictions, in which the 
land is not expropriated, it must be considered whether the measure is proportional. In case it 
is deemed excessive, the state must pay financial compensation (Van Hoorick & Vandenhende 
2019). Case law also makes it clear that legitimate expectations are protected by the Article 
1(1) of the First Protocol of the ECHR (Varfis v. Greece App no 40409/08 (ECHR, 19 July 2011 
and 13 November 2014). In relation to Finnish peatlands used in farming, the lack of policy 
coherence within agricultural and environmental policy related to peatlands can be seen to 
create legitimate expectations for landowners. The existing legal understanding of property 
rights can also be seen to support such expectations.  

The question of compensation is closely related to any stricter restrictions for peat land use 
especially in a situation where landowners could credibly make a case for legitimate 
expectations. Drawing from the case of the fur farming ban set in the Netherlands, it seems 
that future-oriented land use restrictions set with a suitable transition period can help 
governments to escape the obligation of compensation (Van Hoorick & Vandenhende 2019). 
The case for legitimate expectations may also be weaker if political discussions on potential 
bans have been on-going for years. However, future-oriented bans are problematic in relation 
to peat lands, as research on logging suggests that the prevalence of clearings may in fact 
increase heavily in anticipation of the ban (Salovaara 2019).The protection of property has 
traditionally included legitimate expectations, where governments have had to compensate for 
excessive use restrictions. Van Hoorick and Vandenhende (2019) discuss recent case law that 
shows a trend where some European constitutional courts do not necessarily afford 
compensations when governments restrict land use or prohibit an activity altogether.  

The recent decision of Finland to ban coal-fired energy production is an example on how 
environmental rights are weighted against the freedom of property and the freedom of trade. 
The ban was given through Act  416/2019, and it will come into force in 2029. The 
Constitutional Affairs Committee of the Parliament evaluated the ban from the perspective of 
equality, protection of property, and freedom of trade (PeVL 55/2018 vp). The law proposal 
was considered to bring limitations to the protection of property (Section 15, Finnish 
Constitution) and to freedom of trade  (Section 18, Finnish Constitution). It was stated that the 
goals of the proposal were very well compatible with the environmental basic rights, i.e. the 
right to a healthy environment (Section 20, Finnish Constitution). Climate goals were 
considered as significant and weighty. As regards freedom of trade, it was stated that traders 
cannot expect the laws governing their activity to remain unchanged. It was added that the 
energy use of coal was not the only source of income for traders in question.  As a whole, the 
limitation was proportionate. For freedom of property, it was stated that the limitation is not 
comparable to expropriation at least in cases where the owner of the facility does not entirely 
lose its possibility to use the property in a normal way. An owner cannot expect that legislation 
related to use of property will remain unchanged, and any limitation on uses need not be 
compensated.  The legislator has a broader margin of action when it comes to publicly traded 
companies, in comparison to natural persons. The long transition period allows for the 
restructuring of activities. The proposal as a whole was acceptable from the perspective of 
property rights, mainly because of the weighty environmental goals.  

 

 

 



4. Justice in Administration 
 

Rule of law requires that “public bodies manage changes in ways that respect the legitimate 
expectations of those adversely affected” (‘Brown 2012, 637). Brown (2012) sees the doctrine 
of legitimate expectations as an established part of administrative law at least in the EU, 
England and France. The principle has trickled down from the European Court of Justice to 
the case law of the EU Member States (Boymans & Eliantonio 2013). A first landmark case in 
the EU was Mulder v. Minister van Landbouw en Visserij (ECJ Case C-120/86). A Dutch milk 
producer agreed with the agricultural ministry to exit the milk market for 5 years. In 1984, the 
producer wished to re-enter the market, but was denied. A new quota rule made milk 
production dependent on production in 1983. This was not foreseeable for an ordinary prudent 
person. The rule frustrated the legitimate expectations of the dairy farmer. Another EU case is 
Sofrimport Sárl v. Commission (ECJ Case C-152/88). The Court awarded damages, because 
the losses suffered due to an import restriction were above and beyond normal business risk. 
Sofrimport shipped apples from Chile to Europe, and while the apples were in transit, a 
Commission Regulation came into force that suspended import licenses for Chilean apples. 
These two cases show that authorities cannot just suddenly stop a commercial activity without 
a fair warning. 

Protecting legitimate expectations is related to the inequality of power between a citizen and 
administration. As an administrative law principle, it guides the use of executive power (Brown 
2012, 635). It protects trust as the opposite of arbitrariness. Any expectations are not valid 
under the principle: legitimate expectations are objectively and publicly recognizable (Brown 
2012, 634). In European Union administrative law, legitimate expectations means that once a 
European Union institution has induced a party to take a particular course of action, it cannot 
go back to its earlier position if doing so would cause that party to suffer loss (Boymans & 
Eliantonio 2013). A court can and will uphold the legitimate expectations of a citizen towards 
and against the executive branch. This includes for example government agencies that give 
soft-law guidelines and make case-by-case decisions on licenses, subsidies, loans, etc. 
According to Ahmed & Perry (2014), the doctrine of legitimate expectations is justified by 
fairness and represents itself as rules: administrators must adhere to their promises, practices 
and policies. Brown proposes that administrators should compensate in cases where they 
must frustrate legitimate expectations (Brown 2012, 641). This would be the case where 
administrators suddenly change their established interpretation for example on environmental 
regulations to make them more demanding. 

Transition periods discussed above can be used by the executive branch also. Transition 
periods allow companies to avoid losses beyond normal business and investment risk, and as 
such they lessen the need for administrators to compensate for frustrated expectations. 

 

5. Justice in International Trade and Investment  

International trade and investment law consists of multilateral and bilateral treaties between 
countries. The goal of these treaties is to ease trade through lowering tariffs and other barriers 
of trade, and to protect investors. Trade and investment issues are sometimes combined under 
one treaty, and sometimes separately agreed upon. For example, the General Agreement on 
Tariffs and Trade (GATT) and the General Agreement on Trade in Services (GATS) are trade 
agreements now governed by the World Trade Organization (WTO). Other examples include 
the North American Free Trade Agreement (NAFTA), the Economic Partnership Agreement 
between the EU and Japan, and the Comprehensive Economic and Trade Agreement between 



the EU and Canada (now in the process of ratification). The association of South-East Asian 
Nations (ASEAN) has trade agreements on both goods and services as well as an investment 
agreement. According to the United Nations Conference on Trade and Development 
(UNCTAD), there are as much as 2339 bilateral investment treaties (BITs) in force in 2020. 
According to IISD, multinational or bilateral agreements have powerful economy-wide potential 
for sustainability transitions: players such as the EU or the US can extend their policies on 
sustainability or human rights policy beyond national borders by governing through trade. On 
the other hand, if the agreements have too strong protection for international traders and 
investors vis-à-vis the environmental basic rights of citizens, governments may end up in legal 
disputes if they try to implement new and stricter sustainability policies.  

In international trade (the imports and exports of goods), the principles of market access and 
non-discrimination are system cornerstones. Transforming the system, however, requires new 
rules that discriminate against unsustainable goods. According to Bürgi & Musselli (2019), 
trade law is now shifting from a trade liberalization paradigm to a more complex trade 
regulation paradigm. A key question in international trade law is whether a party of GATT can 
discriminate products based on how social and environmental criteria related to the production 
process (Bürgi - Musselli 2019; ICTSD 2010, 5). Article XX of GATT is important in this regard: 
it allows a signatory to pursue greater policy objectives through measures that would otherwise 
be in breach of the agreement. This means that governments as well as the EU may legally 
favour imported goods that fulfill some environmental and sustainability criteria. According to 
the general WTO rules, such criteria must be proportionate, non-discriminatory, and legitimate. 
Trade law disputes are between countries, and resolved at the WTO dispute resolution body. 
Companies experiencing injustices in trade cannot themselves sue the country that imposes 
the restrictions and criteria for imported products.  

Lydgate (2012) sees the WTO’s best role in sustainable development as one of non-
interference, allowing member states to define their national  policies that protect citizens and 
the environment. The EU, for example, set its biofuels sustainability criteria as a part of the 
revised Renewable Energy Directive 2018/2001/EU (RED II). In order to be counted as 
renewable, biofuels must fulfill the criteria for carbon emission savings as well as the land-use 
criteria related to biodiversity. The rules caused some resistance with Malaysian palm-oil 
producers and with American soy growers from the start of the original directive 2009/28/EC 
(Lydgate 2012, 3). The EU criteria are de facto unfavourable also for e.g. soy-based biodiesel 
from South America and for palm oil biodiesel from Indonesia (ICTSD 2010, 10). Argentina 
filed a WTO complaint against the EU in, and Indonesia did the same in 2019. These disputes 
are related to the EU decision to phase out palm oil entirely from transport fuels by 2030. 
According to ICTSD 2010, the EU biofuel measures clearly fall within the scope of Article XX. 
The climate and biodiversity goals are weighty, and the trade restrictions have a more than 
marginal impact for these goals. This means that the EU may win the disputes. 
 
The EU Timber Regulation 995/2010 (in force since 2013) is a similar example of European 
law that extends sustainability criteria to supply chains starting outside the EU. Timber 
produced by illegal loggings is not allowed to enter the  EU market. In comparison to the 
biofuels case, the EU does not set its own sustainable forestry criteria: the legality of loggings 
depends on forestry laws of the country in question. Other countries also have laws against 
the imports of illegal timber: the Lacey Act in the US and the Illegal Logging Prohibition Bill in 
Australia (Geraets and Natens, 1). Since the EU measures relate to nature conservation and 
they are equally applied to domestic and imported timber, they would be justified under GATT 
Article XX even if the prohibition would be considered to be an Article XI import restriction 
(Geraets and Natens, 4). 

In negotiating the trade and investment agreement between the EU and the Mercosur countries 
(Brazil, Argentina, Paraguay and Uruguay), the sustainability issues have been part of 
negotiations from the start. It will be specifically stated that the agreement recognizes “the right 



of each Party to determine its sustainable development policies and priorities, to establish the 
levels of domestic environmental and labour protection it deems appropriate and to adopt or 
modify its law and policies” (European Commission 2019a, Trade and Sustainable 
Development, Article 2(1)). The EU for its part is aiming to ensure that strict environmental and 
human rights criteria for imported products will not be considered as breaches of the bi-regional 
agreement. 

In addition to trade agreements, investment treaties are another important field of law for 
international business. If companies experience injustice in losing their investment, they can 
initiate an international arbitration process against the host government. The international 
arbitral tribunal (typically consisting of three arbiters) will then interpret treaty obligations and 
decide whether the host country has breached its obligations and must pay compensation to 
the investor. The International Centre for the Settlement of Investment Disputes (ICSID) is the 
most important arbitral tribunal for investment disputes. The mandate comes from the 
Convention on the Settlement of Investment Disputes between States and Nationals of Other 
States (1965). The Centre is part of the World Bank Group, and originally its goal was to protect 
international investments from appropriation (host governments taking away the property rights 
of the investors). In addition to ICSID, there are other fora for investment dispute arbitration, 
such as those of the Stockholm Chamber of Commerce. The tribunal itself judges whether it 
has jurisdiction over the case. The decisions cannot normally be appealed, and until recently 
the documents and the awards have not been publicly disclosed. (International Institute for 
Sustainable Development.) 

In practice, investment disputes have often emerged where governments have made their 
environmental or health rules stricter. Companies including mining, oil, nuclear, and tobacco 
multinationals have demanded compensations even amounting to billions and even including 
not only sunk costs but also lost future profits. Investors often claim the government has 
breached the ‘fair and equitable treatment’ obligation which is a typical basic principle in 
investment treaties. The obligation has been interpreted by the arbitral tribunals to protect the 
legitimate expectations of investors (IISD), although critics say that legitimate expectations is 
not an established investment principle, and that it is in fact unnecessary (lähteet). The claim 
on fair and equitable treatment is often presented together with the  claim that a change in 
regulations is tantamount to expropriation of property. The idea is that governments should 
compensate for the lost possibility to make profit. 

In Glamis Gold vs. United States of America, (ICSID case filed in 2003, final award in 2009), 
Glamis Gold Limited, a Canadian mining company, alleged that the United States had 
breached the NAFTA investor protection rules as during the permit and impact assessment 
process, California had established new, stricter mining rules. The new rules required complete 
backfill and restoration of the mining site, and Native American religious and cultural heritage 
sites had to be protected. Glamis could not use the open pit production process they had 
intended, and other mining techniques are more costly (IISD.) This is a good example of a 
collision between investor rights and the regulatory powers of the host state. The tribunal 
decided in favour of the United States: no compensation was afforded. As regards ‘indirect 
expropriation’ claims, the tribunal adhered to a two-step approach. The first question was 
whether the claimant was “radically deprived of the economical use and enjoyment of its 
investment”. The tribunal held that it was not, although its profits would be reduced to half. The 
second step would have been whether the measure was expropriatory vs. regulatory in nature. 
As regards fair and equitable treatment, the tribunal mentioned legitimate expectations as well 
as transparency and predictability in the legal environment but stated that “the Claimant cannot 
have a legitimate expectation that the host country will not pass legislation that will affect it”. 
The final award has 355 pages. 

In Vattenfall II vs. Germany (ICSID Case No. ARB/12/12), the Swedish energy company 
Vattenfall (wholly owned by the state of Sweden) claims that Germany must pay 



compensations due to its decision to speed up its phase-out of nuclear energy (This is the 
second investment dispute filed by Vattenfall against Germany. The first was filed in 2009 
concerning delays in coal plant permit processes and ended in a settlement agreement in 
2012). The nuclear phase-out decision was originally made in 2002. In 2010, extra allowances 
were granted because nuclear was considered a transitional energy. Then in 2011 after the 
Fukushima disaster, it was decided that all nuclear energy allowances must be used by 2022 
at the latest, setting a fixed end-date for the first time. Vattenfall owns two nuclear reactors in 
Germany, with 66 % ownership in one and 50 % in another. Due to lost profits, Vattenfall 
initiated a case at the ICSID, invoking its rights under the Energy Charter Treaty. Vattenfall is 
claiming 4,7 billion euros in the arbitral tribunal. The case is still pending, and documents of 
the case are not public. Vattenfall also filed a sister case to the Federal Constitutional Court of 
Germany together with E.ON and RWE, two German energy companies (cases 1 BvR 
2821/11, 1 BvR 321/12 and 1 BvR 1456/12). The companies claimed a violation of freedom of 
property (Article 14(1), German Constitution). In its 2016 verdict, the Court decided that 
companies may seek limited damages. The Court said that in determining the content and 
limits of property, “the legislature must find a fair balance between the owner’s interests worthy 
of protection and the public good”. “If the legislature determines the content and limits of 
property by changing the legal situation, it must adhere to the principles of proportionality, 
legitimate expectation and equality.” The Court requested that the arbitration concerning the 
same issue be dismissed. In its 2018 verdict in Slovak Republic v. Achmea B.V. (Case C-
284/16), the ECJ ruled that arbitration clauses between EU member states are invalid. This 
means that between the EU countries, the EU wants investment disputes to be judged by 
national courts, with the ECJ as the last resort. 

According to Teggi (2016), states did not mean to create an international investment regime 
that severely limits their powers to pursue public interests and to enhance sustainable 
development, and many countries are currently rewriting their model investment agreements. 
(Teggi 2016, 78.) Already in the 1990s, when a new Multinational Agreement on Investment 
(MAI) was negotiated within the OECD, the environmental, health, and human rights NGOs 
saw that it would diminish national sovereignty and make multinational companies very difficult 
to regulate by any country (Sornarajah 2015, 398; Miles 2013, 118). The Agreement was 
abandoned. The idea of companies suing governments over regulatory changes was 
considered problematic also in the Transatlantic Trade and Investment Partnership that was 
negotiated between the EU and US from 2013 to 2016 but which failed. The United States, the 
EU, and European countries are parts to the the International Energy Charter (previously 
Energy Charter Treaty), though. The United States also have bilateral investment treaties with 
some European countries. 

 

6. Conclusions and Discussion  

In order to respect their international environmental agreements and to protect their citizens’ 
right to a healthy environment, various governments aim to fasten the sustainability transition 
through law and policy. For transition to be just, the legal rights of all parties must be recognized 
and balanced together. While incumbent firms seldomly count as vulnerable actors, also they 
have rights, and those rights may collide with the need to reach the sustainability targets fast. 
Regimes cannot be destroyed if they have legal protection to exist. 

According to the UN, the constitutional right to a healthy environment is recognized in over 100 
countries (https://www.unenvironment.org). Not protecting the environment violates justice in 
many ways, e.g. through depriving people of their rights to clean water, clean air, and health. 
The collision between property rights and environmental rights is a major issue in just 
transitions. These two groups of rights clash when environmental regulation limits 



entrepreneurs and companies as in how they can use their property and benefit from their prior 
investments. The targets of the more impactful environmental regulation - the unsustainable 
regime in transitions language - experiences the speed of transition as inversely related to their 
possibilities to adjust. Resistance to sustainability transitions may come for example from small 
and large farmers that need to step out of meat or dairy production, from small and large forest 
owners that must limit logging, and most obviously from the fossil fuel industries. Although the 
increasing weight of environmental rights is changing what property-owners, entrepreneurs, 
traders, and investors can legitimately expect from governments, governments cannot impose 
just any sudden restriction or prohibition impacting regime actors. As Van Hoorick and 
Vandenhende (2019, 11) say, property rights and environmental rights must today be 
interpreted in a mutually supportive manner. Property rights have never been absolute: 
governments can regulate what farmers do on their farms and what forest owners do with their 
land. Even whole sectors can be forced to run down their business. 

Workers and their rights have so far been at the focus in the just transitions literature, while 
the businesses that employ them have not. Even if the goal is to destroy the regime, even the 
largest regime companies cannot be treated unfairly. Society must also acknowledge that a 
part of the regime actors are smaller firms, entrepreneurs and individual property-owners, who 
risk losing their livelihoods due to the transition policies. Activities of the unsustainable regime, 
such as meat-eating, may also represent traditional livelihoods for indigenous peoples. For 
indigenous peoples, traditional livelihoods are a part of cultural heritage, a part of existence as 
a people.  

Transition periods and compensations are two just solutions for balancing property rights and 
environmental rights. When passing stricter environmental laws (or any policies setting new 
requirements), a government may decide not to expect compliance right away. It may take 
time to build up the technological infrastructure needed for compliance. Time for transition is 
particularly necessary when whole fields of business or product categories are destroyed 
through prohibiting them. In the Netherlands, fur farming was prohibited in 2013, with a ten-
year transition period and no compensation (Van Hoorick and Vandenhende 2019, 6). Similarly 
in Finland, coal plants were granted a 10-year transition period. When environmental rights 
are given more and more weight, transition periods are shortened, and/or compensations are 
lowered. Restorative justice may require compensations for futile investments, if regulation 
changes rapidly and unexpectedly. 

The implementation of law by executive authorities is important day-to-day governance. 
Administrative law protects the legitimate expectations of clients, and suddenly changing 
administrative practice counters the principle of legitimate expectations. If administrators 
repeatedly changed their interpretations of laws, it would increase inequality and uncertainty 
in the markets. The legitimate expectations doctrine has developed to protect the rights of 
regulation targets in administrative practice. Transition periods are a tool to promote fairness 
also in administration. 

In addition to national law, international trade and investment law may run into conflict with 
national sustainability goals and policies. In order to better respond to the sustainability 
challenges, trade and investment law is now developing into a direction where environmental 
concerns are promoted instead of mere liberalization. International law must not prohibit strict 
environmental norms at national level. Where the rights of international investors collide with 
human rights including environmental rights, arbitral tribunals must be willing and able to draw 
from human rights and environmental law in addition to investment law, and they must settle a 
balance between the rights. Today, international traders and investors cannot legitimately 
expect that environmental laws will stay the same in any country. 

The right to participate is a part of democracy and the rule of law. Participating and being heard 
in the legislative process, putting forward initiatives, and challenging government actions and 



omissions through lawsuits should be possible for all stakeholders, including small farmers, 
SMEs, and NGOs. International disputes are settled in special mediation or arbitration 
procedures, where also smaller stakeholders and citizens should have the possibility to 
participate. 

Figure 2 summarizes our analysis of some main legal rights that are relevant for just transitions:  

- Rule of law, democracy, and participation are the foundation for substantive justice. 
- Property rights and the legitimate expectations doctrine protect property-owners, 

administration clients, and international investors against unfair, discriminatory or 
disproportionate actions, the rights often favoring the regime 

- Environmental rights favor the niches and push the regime towards reconfiguration. 
- Workers’ rights help workers move from old jobs to new jobs.  

 

Figure 1: Rights and Transitions 

 

This paper focused on the regime rights as a building block for just transitions. The regime 
actors and the niche actors have the exact same rights. As represented in the court cases 
discussed above, the rights of regime actors must be balanced with the rights of everyone 
else. Overemphasizing the rights of the unsustainable regime will slow down sustainable 
development as well as limit national sovereignty. Regulators may sometimes treat niche 
actors unequally or disproportionately in comparison to regime actors or in relation to each 
other, due to niche actors being new and unfamiliar.  

This paper was written from a perspective of Western civil law countries. Future research on 
just transitions must study more fields of law, more legal systems in both developed and 
developing countries, more constitutions and lower-level statutes, more court cases, and more 
legal principles as in how they impact justice for different actors in different times and places. 

 

 

Regime 
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Abstract 

There are few medium to long term studies that provide scenarios of major reductions in GHG 

emissions from shipping and these are also limited in their ambition. This study uses a 

structured scenario process to identify the critical factors that determine scenarios of GHG 

mitigation in shipping. The critical factors cover society, technology, economics, environmental 

and legislation/policy (STEEPL) aspects. Scenarios of the development and diffusion of 

technologies to reduce GHGs from shipping were developed in a stakeholder consultation 

process. The use of the new MATISSE-SHIP computer simulation model applied the STEEPL 

assumptions to quantify scenarios of technology development in shipping. Four scenarios were 

developed: regulation driven technological innovation, business as usual, missing the boat in 

which climate change is initially mainly disregarded, back to greens where global culture 

prioritizes climate change mitigation and lifestyles change towards sustainability. All scenarios 

show that even if there is no global agreement on the future of shipping, the fleet will change 

from diesels using HFO/MGO/MDO to alternative propulsion systems. Large scale 

decarbonization by 2050 will however require rapid action to make the low carbon alternatives 

the technologies of choice for most ships by at least 2035. 
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1. Introduction 

 

Shipping is a major contributor to global greenhouse gas (GHG) emissions and the rate of 

growth assumed in the published literature is high, such that emissions from shipping are 

expected to increase in absolute terms into the future, possibly by 50-250 % (IMO 2014). This 

is in stark contrast to both the ambitions of international climate change policy, which has set 

a climate stabilization goal of 2°C above pre-industrial levels (UNFCCC 2015) and the recent 

IPCC report (IPCC 2018) on the need for stabilization at a level of 1.5°C above pre-industrial 

levels. This scientific evidence implies that, in order to achieve climate stabilization, shipping 

as with other sectors must drastically reduce the emissions of GHGs (Anderson und Bows 

2014). The IMO has also introduced the EEDI design standard for GHG emissions from 

newbuildings and is considering further policies to regulate the global GHG emissions from 

shipping.  

A further major environmental problem is the emission of SOx, NOx and soot from ships, which 

has led to the implementation of emissions control areas for NOx and SOx, the so-called IMO 

NECAs and SECAs (Köhler et al. 2018). Furthermore, the IMO has agreed a global SOx cap 

to be enforced from 2020, with a limit of 0.5 % Sulphur emissions from all ships over 100 tons 

(GRT). ECAs are now being enforced on the West and East coasts of the USA, in the North 

Sea and Baltic, in China and Japan. 

The shipping industry therefore faces a new and challenging regulatory environment, in which 

emissions from the use of fuel are strictly limited. At the same time, the projected growth in 

shipping emissions is driven by the close coupling of increased shipping activity to growth in 

international trade, such that growth in shipping activity is assumed to be a fundamental part 

of economic growth in all economies. This means that there is a fundamental assumption that 

growth in shipping is necessary for economic development and social well-being. Hence the 

industry and society faces a major dilemma, in common with other industrial sectors that have 

developed using fossil fuels. The shipping industry does, however, have an advantage in 

reducing emissions. In contrast to other transport vehicles, ships are large and heavy enough 

to permit the use of alternative energy technologies, even if the energy density of the 

propulsion plant and fuel is reduced. There are many reviews of alternative technologies for 

shipping, e.g. (DNV-GL 2014). These include LNG (Liquid Natural Gas); Compressed Natural 

gas (CNG); other Low flashpoint Liquid and gaseous fuels (LfL such as Methane, Methanol, 

Di-Methyl Ether); Hydrogen in combustion engines or through Fuel Cells; Batteries (and shore 

supplied electricity in ports or 'cold-ironing'); atomic power and wind energy through a range 

of technologies (Köhler et al. 2017). Furthermore, the range of possibilities is increased through 

the development of carbon neutral fuels - biofuels and synthetic fuels (so-called Power-to-

Liquid PtL and power to gas). All of these technologies are now in development and motors 

for LNG; Methane, Methanol including Dual or triple fuel motors are available. The most 

important alternative in terms of numbers of ships operating is LNG (Köhler et al. 2018).  
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The IMO has therefore recognized a need for shipping to contribute to GHG emissions 

reduction and is developing a strategy and policies to achieve this (IMO roadmap 2018). 

However, there are few medium to long term studies that provide scenarios of major reductions 

in GHG emissions and these are also limited in their ambition. For example, DNV-GL (2017) 

only assumes a potential for slow steaming of 20 % energy saving by 2050. Lloyds and UCL 

(2014) only has a time horizon until 2030, such that fuels such as LNG are seen as the main 

alternative to MDO/MGO or low sulphur HFO. These studies do not fully exploit the potential 

of more radical long term changes such as large scale H2, wind assistance/propulsion in 

suitable trades or combinations of technologies such as H2 and batteries or PtL/PtG 

technologies.  

The objective of this scenario study is to address this limitation in the studies undertaken so 

far and to contribute to the discussions about what a feasible and sustainable pathway to 

decarbonizing shipping could be. It uses a structured scenario process to identify the critical 

factors that determine scenarios of GHG mitigation, by combining a review of recent literature 

on emissions scenarios relevant to shipping with interviews with international experts to identify 

the determinants of the development of low carbon technologies and possible futures in 

shipping. It estimates the potential for shipping to contribute to GHG mitigation globally, by 

developing scenarios of the development and diffusion of technologies to reduce GHGs from 

shipping. The use of the new MATISSE-SHIP computer simulation model uses the 

assumptions to quantify scenarios of technology development in shipping, taking into account 

the assessments of industry experts and including a wide range of power/propulsion 

technologies. 

 

2. Methodology 

The qualitative approaches of scenario creation are strongly based on plausibility and 

explanation of the causal processes, connections and logical sequences underlying 

developments. They base on the influence analysis between the key factors as well as on the 

consistency analysis between the assumptions about their future development. Modelling as 

a quantitative method of scenario building is mainly used for the systematic analysis of complex 

relationships. In the future research, simulation models are used to represent non-linear 

dynamics, and often to quantify variables and their effects. In the context of future research 

there are three main types of models: (i) system dynamics models, usually used to quantify 

variables, (ii) agent-based modelling to simulate the behavior of individual actors in the 

interaction, and (iii) specific qualitative models to represent the uncertainty of the future. The 

variety of possible future assumptions in scenarios and the challenge to communicate the 

results of scenario processes lead to an integration of qualitative scenario building and 

quantitative models. Therefore, on the one hand the narrative scenarios (so-called story-lines) 

were translated into the MATISSE-SHIP model and quantified. On the other, hand there is also 

a "translation" of model results into scenario stories. 
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2.1 Qualitative scenarios 

 
The scenario development within this project was based on a four-step-approach:  

 

Figure 1: The four-step-approach - alternative future possibilities and frameworks conditions 
in scenarios 

Step 1: STEEPL factors 

A wide range of secondary sources have been systematically analyzed such as literature 

related to the shipping sector in general as well as future studies and research works with a 

focus on future developments and framework conditions for shipping. General factors that 

determine the contexts for the scenarios have been structured using the STEEPL (social, 

technological, environmental, economic, policy and legal) approach. As a result, signals of 

change could be identified and compiled in a longlist of 47 factors. According to their relevance 

for the shipping industry, the factors were prioritized and aggregated to 13 key factors with 

high-relevance. Each key factor was in-depth described by a factsheet which included a short 

description, facts and figures, relevance for shipping and literature sources. 

Step 2: Future assumptions 

The literature review and the Fraunhofer ISI experience from previous and ongoing project in 

the fields of digitalization, sustainability, energy and mobility provided the basis for the 

identification of assumptions of future developments per key factor. The 13 key factors and 

their future assumptions were validated via interviews with a panel of experts from the global 

maritime industry and the surrounding environment. 

Step 3: Scenario building 
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An important step within a scenario analysis (and a scientific grounded starting point for the 

bundling of assumptions to scenarios) is the analysis of the interrelationships between key 

factors in order to reveal main drivers of change. The influence analysis was carried out during 

an internal workshop with the team members of Fraunhofer ISI and helped to achieve a 

common understanding of (i) how the key factors in context scenarios influence each other 

and - as a consequence - (ii) to shape different context scenarios by identifying the most crucial 

interrelations of factors.  

Step 4: Scenario interpretation and identification of challenges 

Each of the four scenarios was analyzed to reveal challenges for the shipping industry today 

and in the future. Therefore, an expert workshop has been conducted with 30 leading 

international industrialists, economists, environmentalists, and scientists from disparate fields 

of research and innovation including social organizations, industrial adaptation, and 

infrastructure design. In general, participative approaches like expert workshops allow 

organized discussions with a selected group of individuals to gain information about their views 

and experiences of a topic. The interaction between experts obtains different perspectives on 

the same topic. For this reason, representatives from the shipping sector have been invited, 

e.g. representatives of the relevant companies, developers or user of relevant technologies or 

infrastructure, as well as deal with further aspects, like societal or environmental issues. In the 

workshop, the scenario stories and the results of the modelling have been discussed. A range 

of challenges for the decarbonization of the shipping industry today and in the future has been 

identified and provided valuable insights into the future of the global sustainable shipping 2050. 

The results of the workshop and the identified challenges for shipping are presented in Section 

5 below. 

 

2.2 The MATISSE-SHIP simulation model 

 

The MATISSE-SHIP model generates pathways of the share of different drive train 

technologies over time. The parameters defining the characteristics of the technologies 

included GHG emissions, operational speeds and NOx/SOx/Particles (PM10, 2.5) so that 

emissions reductions are calculated directly from the model. The structure of the model and in 

particular the different possibilities for decarbonization can be adapted to address the ranges 

of identified possible futures. Technologies and combinations of technologies to be considered 

in the model, together with the parameters for implementation in the simulation model, were 

discussed in the interviews with experts and with MAN. 

The conceptual structure of the model is described in detail in Haxeltine et al. (2008) and 

Bergman et al. (2008). A detailed explanation of the MATISSE-SHIP model and its concept is 

given in Köhler (2020). The MATISSE model implements the Multi-Level Perspective on 

transitions using an Agent-Based Modelling (ABM) approach (Köhler et al., 2009), as illustrated 

in Figure 2. The idea is to apply the recent theoretical developments in innovation studies to 
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allow for the complex co-evolutionary processes in large scale socio-technical-environmental 

systems (Köhler 2019). It is original in that there are two types of agents. There are shipbuilding 

and ship-owners/operators in the different trades. The shipyards represent the established 

main technology (the regime) and alternatives (niches), while the ship-owners represent the 

demand side. These are the agents ordering new ships and potentially rebuilds i.e. shipping 

companies or long-term charterers. The macro-level landscape represents changes in society 

in general, which may exert pressure on the regime and/or support the development of niches.  

There can be only one regime at a time, although the system might have periods in which there 

is no regime. There may be only one or several niches at once. We define the type of the agent 

by its strength with thresholds separating them. The regime is by definition the strongest agent 

and dominates the system, while niches have less strength. The regime and the niches have 

different technology development strategies, interactions with other niches and the regime, 

and with the demand side ship-owners. Niche and regime agents' strength is ultimately 

dependent on support from the shipping company agents.  

For the case of shipping, the regime is considered to be propulsion by diesel motors. The 

alternatives considered for niches are:  

 Liquid Natural Gas including dual and triple fuel engines (LNGDF) 

 Low flashpoint Liquid fuels e.g. Methanol, ammonia, dimethyl ether (LfL) 

 hydrogen;  

 wind 

 wind assistance (wind assist) 

 biofuels 

 synthetic fuels (so-called power-to-liquid PtL).  

Operational measures are included under practices below 
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Figure 2: Structure of the MATISSE-SHIP model 

The model uses the concept of practices as the dimensions of the technologies and the choice 

variables of the ship-owners. Practices included in the MATISSE-SHIP model are:  

 GHG intensity - CO2 emissions/ton km or passenger km 

 local air emissions /ton km or passenger km (NOx, SOx, particles) 

 fuel cost Euro/ton 

 capital cost/MW 

 operational speed (adoption of slow steaming) 

 perceived technological and operational change (reduced operational speed and 

weather optimized routing, even if this involves extended transit times compared to 

diesel propulsion at the operational speeds of 2012 

 requirement for new bunker infrastructure 

These practices define the characteristics of the technologies. They are initialized at the start 

of the simulation to recent data: IMO (2014) for relative global fleet sizes and more recent data 

for relative costs and operational practices. The shipping companies represent market 

segments: Cruise and ferry, LNG passenger, bulker/tanker, wind assisted bulker, service: 

PSV/tugs/fishing vessels, LNG services. They have different requirements for the 

characteristics i.e. practices - of the technologies. The model simulates the relative shares of 

the technology regime and alternative technology niches. In each period (year), some ship-

owners order new ships and choose a propulsion technology; either remaining with their 

previous choice or changing it. The decisions of the ship-owners are based on their 

requirements and views of the characteristics, called practices, of the technologies. They 

choose the technology that is closest to their desired practices. 
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Scenarios are developed through assumptions about how the requirements of ship-owners 

change through time in response to e.g. economic developments or new regulations. These 

changes are implemented in the model by changing the ship-owners desired practices. This 

then may change their chosen technology when they order ships. The shipyards/technology 

providers can develop their technologies to try and meet these changing requirements by e.g. 

developing SO2 scrubbers. These developments are also included in the model as changes in 

practices, in this case the practices of the technologies.   

 

3. Influence factors and scenario structures 

 

To evaluate the extent of influence between each pair of key factors (in both directions), the 

following scales have been used: “0”: no direct influence; "1": medium influence; “2”: strong 

influence. The result of the influence analysis is visualized in Figure 3. 

 

Figure 3: Results of the influence analysis to identify the main drivers 

 

Key factors such as "environmental awareness and regulation", "global economic 

development" or "climate change" are the critical elements in the whole system: these 

elements influence the other elements most strongly and are also influenced by them most 

strongly at the same time. Moreover, key factors like "naval architecture" or "electricity storage 

technologies" are dormant or buffering elements, e.g. they influence the remaining elements 

weakest and are influenced by them weakest. Finally, the key factor "digital technologies" 
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influences almost all other factors, but in the same time the factor is independent from other 

developments.  

The results of the influence analysis delivered important implications for the starting point of 

the scenario construction and the writing of the scenario stories (narratives) by bundling the 

various key factor assumptions. As a result, four different scenarios of decarbonization with a 

time frame until 2050 were developed. The scenarios cover a range of possible futures, 

determined by different developments of the STEEPL factors and in the maritime industry. This 

ensures that the scenario simulations are consistent with the results for the STEEPL factors 

and assessments of possible futures. Subsequently, the four scenarios were simulated with 

the MATISSE-SHIP model (see Section 3). The parameters and their development over time 

were determined by the interpretation of the STEEPL factors and agreed assumptions. Figure 

4 shows the four different "scenario paths" on terms of future assumptions per key factor; in-

depth descriptions of the scenarios are provided in Section 5.  
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Figure 4: Scenario drafts; key factors and their assumptions (green line: scenario "A", blue line: 

scenario "B", yellow line: scenario "C, orange line: scenario "D") 
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4. Scenario descriptions 

The scenarios are summarised in table 1. 

Table 1 Scenario summary 

 

Scenario Key characteristics 

Regulation driven 

technological innovation  
 Sustainable lifestyle through technological change 

 Global growth and new markets 

 Strong Climate Policy at the UNFCCC (2°C target is achieved) 

 IMO objective is surpassed (80 % GHG reduction by 2050 

 Low carbon fuels become predominant alternative for shipping 

Business as usual  Basic mind-set change toward a sustainable one in parts of 
society only 

 Global growth without new markets 

 Slow Climate Policy at the UNFCCC and climate change 
impacts (2°C target is not achieved) 

 IMO objective of 50 % GHG reduction by 2050 fails 

 LNG becomes predominant alternative for shipping 

Missing the boat  

climate change is initially 

mainly disregarded, 

 Environmental awareness in the society was just a hype 

 Global growth with new markets 

 Very slow Climate Policy at the UNFCCC and severe climate 
change impacts (2°C target is clearly not achieved) 

 IMO objective of 50 % GHG reduction by 2050 fails 

 Development of low carbon fuels stagnates 

Back to greens  

global culture prioritizes 

climate change mitigation 

and lifestyles change 

towards sustainability. 

 Fundamental social change of mind-set toward sustainable 
lifestyles and increased environmental awareness 

 End of global growth  

 Strong Climate Policy at the UNFCCC (2°C target is achieved) 

 IMO objective is achieved (50 % GHG reduction by 2050) 

 PtL/PtG and wind technologies develop rapidly 

4.1 A:Regulation driven technological innovation 

Qualitative narrative 

Increased climate protests in society in the past years and social disturbances such as 

migration waves due to extreme weather events caused a social acceptance of the view that 

climate mitigation is vital. This leads to political pressure and a higher willingness to adopt 

stringent mitigation measures. The consequence of these developments is a strong global 

response to climate change on both international (e.g. UNFCCC) and national levels with the 

mandatory implementation and achievement of the Paris Agreement and the 2°C target. As - 

in addition - industries, logistics, and cruise passengers make clean shipping a priority, the 

transport sector comes under very strong pressure. Stakeholders of the shipping sector 

intensify measures to achieve the IMO target to reduce GHG emissions by 50 % by 2050. To 

achieve this objective, research and development (R&D) of green technologies is the major 

focus of the shipping sector. R&D is also supported by financial incentives from national 

governments and is pushed by a significant increase of oil prices (due to taxes). 

LCF technologies for shipping are mainly PtL/PtG, H2 fuel cells, biofuels, and wind 

technologies. In fact, due to learning effects and development support, PtL/PtG becomes the 
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cheapest option for high speed shipping as they enable a cost-effective conversion of vessels 

and a further usage of Otto/Diesel cycle motors. Hence there is a major market for retrofit 

conversions to PtL/PtX produced alternative fuels. 

Biofuels do not take off, because of very strong demand from the aviation sector for the limited 

supply of carbon neutral biofuels and the social concerns about land use change from biofuels. 

There is also competition between synthetic fuels and H2 carriers and NH3 as a fuel or H2 

carrier. 

Because of the possibility of an emission free transport by shipping due to the intensification 

of LCF technologies, it becomes more competitive with air cargo and air passenger 

transportation. Trade growth and active support for LCF from society improves the profitability 

of the shipping industry. This combines with the support for low carbon technologies to enable 

rapid uptake of LCF. Newbuildings concentrates initially on LNG dual fuels - in response to the 

global sulphur cap - and wind assistance, as there are rapid financial returns from the savings 

in fuel costs. The strong regulatory, price and customer demand incentives also cause a boom 

in refitting for PtL/PtG fuels. This takes a little longer, as the fuel supply chains have to be 

developed. 

Shipping benefits from digital technologies in terms of, inter alia, real time monitoring of ship 

systems and cargoes (especially unit loads and their management), automation to reduce crew 

costs, an optimization of hull forms and drives for very low operational speeds, 3D printing and 

Product-Service-Systems in shipbuilding. The result of these technological opportunities is that 

autonomous shipping is the state of the art in 2050. Sensors on board enable condition 

monitoring and navigation, autonomous collision avoidance, and a course control given the 

wind and sea state.  

MATISSE-SHIP: regulation driven technological innovation 

This scenario involved considerable changes to the assumptions for the requirements of ship-

owners in the model. It was assumed that there was a high priority placed on reducing 

emission, both NOx /SOx and CO2. At the same time, there was a willingness to accept new 

fuels and their associated bunker infrastructures. However, cruise/ferry and service 

vessel/PSV markets did not have a requirement to reduce operational speeds or adopt new 

operating patterns.  

The bulk/tanker and container markets were assumed to have a slight change in requirements 

toward lower operating speeds and changed operating patterns. A stringent policy intervention 

was assumed: the use of fossil fuels in newbuilding was prohibited from 2035. 

Figure 7 shows the quantitative scenario. While LNGDF shows some early growth (initially 

PtG), the strong emphasis on GHG mitigation including taxes on fossil fuels means that fossil 

LNG becomes less competitive as a fuel. The intensive development of PtL/PtG technologies 

and supply chains, partly through extensive economic incentives to switch to very low carbon 

fuels means that PtL/PtG technologies are trialed and then adopted as the LCF that involves 

least change to operating patterns and speeds. When fossil fuel bunkers are prohibited in 
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2035, LfL (from conventional industrial sources) and wind assistance options are used to 

switch away from fossil fuels as technologies that are already available and can make some 

rapid further contribution to the rapid substitution away from fossil fuels. 

 

 

Figure 7: MATISSE-SHIP scenario "A": regulation driven technological innovation  

4.2 B: Business as usual 

Qualitative narrative 

In some parts of the society, a basic mind-set change toward a sustainable lifestyle is 

experienced, but this remains controversial. This leads to a world where sustainable 

consumption and environmental awareness is only important for some social groups. This 

division of "pro and contra sustainability groups" implies increased risk for social conflicts and 

uncertainty about whether CO2 emissions decrease or not. North America triangle. The "split" 

in society regarding sustainability can be also observed in politics. Global and national climate 

policies are not sufficient to achieve the Paris Agreement (2°C target). Political developments 

in some countries make the climate change issue more contested which goes along with a 

reduced willingness to adopt mitigation measures. 

In the shipping sector, climate change mitigation measures at the IMO are stalled as some 

influential nations implement policies of supporting fossil fuel technologies. As there is no 

global agreement to reduce emissions, decisions are mostly made at local level. This implies 

a continuing emphasis on other environmental issues, where there is a policy framework in 

place. For example, national legislation in the EU, China, North America and other 

industrialized countries such as India, South Africa, Brazil, and Mexico focuses on NECAs, 

SECAs and particulates. The remaining focus on fossil fuel based technologies is also 

strengthened by stagnating oil prices, which more or less fluctuate in accordance with 
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economic growth rates. Thus, the focus of shipping industry is rather the improvement of the 

efficiency of fossil fuel based vessels. Shipping companies are the main drivers of the 

development of the energy and LNG infrastructure. Instead of LCF technologies, LNG 

becomes the main alternative fuel to HFO and diesel fuels. In spite of the extra cost of LNG 

cryogenic storage and systems, LNG ships benefit from increasing returns to scale. There is a 

limited market in retrofitting for LNG systems, which becomes more economically attractive as 

the LNG bunker infrastructure develops and LNG prices reduce further as the bunker markets 

expand. 

However, digital technologies become an important factor for shipping as competitive 

advantages lead to the development of a supportive regulatory framework. For example, 

sensors on board allow a condition monitoring and navigation, autonomous collision 

avoidance, course control given wind and sea state and technical support for crews on-board. 

In addition, there are also remotely operated ships where no on-board crew is required and 

where ship management centers reduce the requirement for manned operation. 

MATISSE-SHIP: business as usual 

The scenario features were interpreted in the MATISSE-SHIP model in the following way. The 

ship-owners were assumed to require a rapid reduction in NOx/SOx and also a slight 

requirement to reduce CO2 emissions, due to the continuation of the current development of 

IMO policy on GHG emissions. This is accompanied by a willingness to develop new bunkering 

infrastructure, e.g. through policy support from port states. At the same time, there is no 

significant acceptance of changes to operating patterns or to reduce operational speeds.  

The continuing emphasis on local air pollution means that fossil fuel systems become more 

complex or require more expensive fuels, while LNG systems benefit from increasing returns 

to production in the supply chain and from improvements in performance and costs of LNG 

systems. The use of HFO declines slowly and HFO /diesel technologies still have a share of 

more than 20 % in 2050.  
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Figure 8: MATISSE-SHIP scenario "H": business as usual  

 

4.3 C: Missing the boat 

Qualitative narrative 

In the near to medium term, it becomes clear that the increasing environmental awareness in 

the society and the initial change of models toward sustainable lifestyles were just a hype. As 

the Paris Agreement is not mandatory, temperatures increase by far more than 2°C and the 

number of extreme weather events increases. The environment is not the primary scope of 

political agendas and there is a rapid expansion of raw materials extraction in the Arctic and 

Antarctic areas and shipping uses the North East and North West passages for cruise, 

container and general cargo. Because of these developments, the EU decides to take the lead, 

e.g. through bilateral agreements for joint technology developments. Nevertheless, IMO fails 

to achieve the 50% emissions reduction by 2050. 

Toward 2050, the increasing impact of climate change causes a limited change in the attitudes 

to climate change, as the damage to national economies becomes apparent. This reinforces 

the EU's measures on GHG mitigation toward 2050. In shipping, these changing drivers lead 

initially to a continuing construction of fossil fuel instead of renewable energy based vessels 

and the focus of innovations is more on efficiency increase of fossil fuel technologies. LCF 

technology develops slowly due to some EU support. As investments in ships are determined 

by financial considerations, there is a limited uptake of wind technologies, which demonstrate 

operational cost savings without requiring a new bunker supply chain or infrastructure. There 

is only a limited market for retrofits for dual-fuel systems to meet the NECAs and SECAs 

already in place. EU policy measures to reduce GHGs including some R&D and innovation 

enable a limited market for retrofit for wind assistance and dual fuels for ships operating in 

European waters to develop. 
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PtL/PtG technologies only develop very slowly, because of a lack of support for the 

technologies and bunker supply chains from most governments. By 2050, LCF technologies 

do not prevail and the electrification of the shipping sector fails due to capacity restrictions and 

high costs. This lack of low carbon technologies leads to an increase of emissions on an 

absolute scale. 

Autonomous shipping is a widely used technology in 2050. Sensors on board enable a 

condition monitoring and navigation, autonomous collision avoidance, and a course control 

given the wind and sea state. This reinforces the cost benefits of slower steaming and therefore 

increases the opportunities for wind technologies. 

MATISSE-SHIP: missing the boat 

The scenario assumptions were interpreted in the MATISSE-SHIP model as follows: as with 

the "H" scenario: business as usual scenario, there is a certain requirement to reduce NOx/SOx. 

The requirement to reduce CO2 emissions is even weaker than in the "H" scenario, except for 

the cruise/ferry markets. This can be explained as failure to further develop IMO policy on GHG 

emissions. Ship-owners requirements therefore emphasize cost savings until the EU led GHG 

mitigation policy is developed. Change comes about in the bulker and tanker markets through 

the realization that there are further costs savings to be made through reductions in operational 

speed and new operating practices. This is supported by extensive digitalization, reducing the 

effect of crew costs for longer voyage times and enabling better management of delivery 

schedules through real time data analysis and reduction in waiting times outside ports. This 

means that ship-owners are willing to consider new operations as well as speed reductions. 

The lack of climate change policy means that changes in shipping are driven initially by the 

local air policies. There is a slow move away from HFO and to a lesser extent diesel. 

Eventually, the cost savings from wind systems and a little support for new technologies as the 

response to strong climate change impacts experienced after 2030-2040 enable LCF 

technologies to start to develop. However, fossil fuels are still dominant in 2050 (over 80 % 

technology share). 
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Figure 9: MATISSE-SHIP scenario "O": missing the boat  

4.4 D: Back to Greens 

Qualitative narrative 

Society experiences a fundamental change of mind-set toward sustainable lifestyles and 

increased environmental awareness. New social concepts and behaviors, e.g. strengthened 

focus on work life balance or job sharing, as well as sustainable consumption are established 

in society. This shift of paradigm also means an end of conventional global economic growth. 

The focus is shifted to qualitative growth in sustainable goods and services. This leads to 

political pressure and a higher willingness to adopt stringent mitigation measures. The 

consequence of these developments is a strong global response to climate change on both 

international (e.g. UNFCCC) and national levels and, in fact, the mandatory implementation 

and achievement of the Paris Agreement and the 1.5°C target. 

The resulting wave of investment in low carbon technologies offsets the reduction in demand 

in the conventional economy. As - in addition - industries, logistics, and cruise passengers set 

the priority on the clean shipping, the transport sector comes under very strong pressure. The 

IMO reacts and decides a binding target to reduce GHG emissions by 90 % by 2050, which 

requires a pathway of 50% by 2035. In addition, governments financially fund the development 

of green technologies. Legal frameworks globally prohibit the usage of fossil fuel in the 

transport sector from 2030. These measures are successful in achieving a very rapid transition 

away from fossil fuels in transport. The use of LCF technologies for shipping, such as PtL/PtG, 

H2 fuel cells, and wind technologies, becomes the state of the art. 

The dissemination of digital technologies is limited in the public sector as there is a strong 

focus on the implied threats such as (large-scale) hackings or concerns regarding data 

protection. However, digital technologies become also an important factor for shipping. For 

example, sensors on board allow a condition monitoring and navigation, autonomous collision 

avoidance, course control given wind and sea state and technical support for crews on-board. 
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In addition, there are also remotely operated ships where no crew is required anymore and 

where ship management centers reduce the requirement for manned operation. 

 MATISSE-SHIP: back to greens 

The scenario was implemented in the model as follows: strong regulatory requirements for a 

reduction in both NOx /SOx and CO2 are complemented by a recognition that rapid, far-reaching 

changes in shipping are necessary. The general cultural shift toward sufficiency and a high 

priority on climate change mitigation mean that lower operating speeds are required, to some 

extent even in cruise/ferry, container and service vessels. Bulker/tanker ship-owners face 

increasing costs for conventional ships and fuels. 

These very strong climate mitigation policies lead to a rapid substitution of fossil fuels including 

LNG. They are replaced by renewables based power: PtL/PtG (for services requiring higher 

speeds) and wind, especially in the tanker and bulker sectors. Reduced economic growth rates 

mean that capacity reductions from slower operational speeds are of less concern, while fuel 

cost considerations become even stronger than in the business as usual scenario. When fossil 

fuels are prohibited in 2030, there is a slight uptake of LfL fuels and wind assistance systems 

to make the transition to low carbon shipping.  

 

Figure 10: MATISSE-SHIP scenario "Y": back to greens 

 

5. Challenges for shipping 

A stakeholder workshop with experts from the shipping sector, society, research and politics 

has been executed in Berlin on the 24th of October, 2019. Based on experts' judgements and 

discussions, 19 challenges arising across the scenarios and their implications for the shipping 

sector have been worked out. In a nutshell, six challenges have been identified to be relevant 

in all scenarios which can, thus, be described as totally robust challenges. Those challenges 

address piracy and cyber-attacks, central banking interest rates, the global willingness to pay 

for change, the issue of a lacking business cases for the adoption of low carbon propulsion, 

the competition between different sectors and the problem of ineffective changes of CO2 
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footprints. 17 of the 19 challenges affect two or more scenarios. An overview of the challenges 

and implications as well as their relevance within the four scenarios is provided in Table 2. 

 

Table 2: Challenges and implications for shipping 

Challenge Implications for shipping 
Scenario 

A B C D 

Command and control 
measures can 
neutralize the effects 
of low oil prices 

 In the case that EU ETS takes over, ship-owners might have to 
pay taxes when entering EU waters or ports 

 The question arises whether the EU will be a strong global player 
and take the lead and this will result in action outside the EU by 
e.g. shipping companies 

 X X  

Ship-owners mainly 
operate globally 

 EU regulations become ineffective due to competition: if there is a 
competitive disadvantage for ship-owners in the EU, they might 
flag their ships outside the EU 

 Ship-owners and EU countries argue that EU regulations will make 
them less competitive (to avoid regulations) 

 There is no pressure on the IMO so that nobody moves 

 X X  

Piracy and cyber-
attack as a new form 
of piracy 

 The challenge becomes particularly crucial when autonomous 
shipping becomes state of the art 

 Developing anticipatory scenarios for threats to digital 
infrastructure involve the consideration of a global attack surface 

 Policy must be continuously updated to address future security 
risks 

X X X X 

Insurance issues and 
legally definition of the 
responsibility for 
actions and inactions 

 The challenge becomes particularly crucial when autonomous 
shipping becomes state of the art 

 An additional aspect refers to ethical questions: responsibility in 
the case of ship accidents and SOS distress calls at sea 

 Design and implementation of autonomous or remote controlled 
systems to cooperate with other systems including those under 
human control 

 X X  

Central banking 
interest rate 

 When interest rates increase it is more beneficial for ship-owners 
to run their ships with a higher speed in order to reduce the extra 
cost of interest payments on financing for the goods in transit on 
ships 

 Trade-off between saving fuel costs by sailing slower and the extra 
costs of crew, lower transport capacity per ship and other costs 

 If fossil fuel prices are high and the alternative fuels are also 
expensive, the "A" and "O" scenarios will have a balance more in 
favor of slower steaming or sail 

X X X X 

Technology 
development until 
2050 

 To achieve a high amount of LCF-operated ships in 2050, the 
deadline for new technology installation should be actually 2030 

 This is because of the long life of ships as well as extensive 
retrofitting 

X   X 

Global willingness to 
pay for change 

 Decarbonization of shipping will be supported if consumers are 
willing to pay more for green products 

 Tension between what is needed and what people want 

 Just when oil taxes are implemented globally (UNFCCC), a level 
playing field is guaranteed 

X X X X 

Total lifecycle of 
propulsion system 

 Shipping must consider the overall environmental impact of 
biofuels vs. PtL/PtG or other alternative; consider CO2 footprint of 
fuels and engines of the whole value chain & life cycle 

 Not relevant for scenario "O" as there is no strong climate policy 
globally; the consideration would only be important if the EU 
adopts strong climate policy. 

X X  X 
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Business case for 
adoption of low 
carbon propulsion 
(losing market 
opportunities due to 
international 
environment friendly 
standard setting) 

 Depends on the long-term financial health of the shipping industry 
and development of global freight transport demand 

 Business case depends on environmental policy 

 Key questions: what are the financial incentives for companies? Is 
there a change of business models from fossil fuels to LCF? 

 Development costs for alternative concepts must be considered 
(who pays tech) 

X X X X 

Competition between 
different sectors 

 Competition between shipping and other sectors, especially for 
biofuels (food vs. fuel; biofuels vs reforestation)  

 Also competition for possible limited renewable power for PtL/PtG 
for shipping vs. other sectors (e.g. PtL/PtG is used for chemical 
processes) 

X X X X 

Political discussion on 
CO2 footprint 

 There are a range of views in the society about the importance 
and feasibility of effective climate policy 

 Difficulty that society and politics keep debate alive, but current 
developments in extreme climate events and the new popular 
movements suggest that the debate is becoming more intense 

X X  X 

No change of CO2 
footprint 

 Number of ships and cargo volume increases when economy 
grows, so reduction in 'absolute' levels of emissions is more 
difficult if technology is not adopted 

 When there is more growth, there are more financial resources for 
innovation and more new ships that can be built with low carbon 
propulsion 

 Also relevant for "Y" scenario because it assumes lower 
(conventional economic) growth 

X X X X 

Environmentally 
aware consumers 
(carbon efficient) 

 There might be different consumers markets with varying 
requirements for shipping as a logistics provider for transport, 
including requirements for better environmental performance in the 
supply chain including shipping 

 The transportation sector is seen as a major contributor to global 
emissions; companies operating in this sector must continue to be 
sensitive to the shift in public opinion towards companies classified 
as "polluting" 

 X  X 

Climate impacts 
become more severe 

 Shipping has to deal with climate impacts, e.g. rise of sea level, 
storms, harbor infrastructure  X  X 

Limits to growth with 
less demand for 
shipping 

 Sector has to deal with a reduced number of ships 

 There might be at least a stop of shipping growth 
  X X 

Application of 
advanced materials 

 Potential to use new materials for ships with long lifecycle; existing 
ships retrofit 

 For lower displacement and higher performance systems, 
including lower maintenance requirements which will reduce the 
workload of crews and/or make implementation of remote 
controlled or autonomous ships easier 

X  X X 

H2 price and long term 
technology 
competiveness 

 Power take in require new system designs e.g. through wind 
technologies or H2 production via renewables  

 Split of LCF technology is important X  X  

High power 
requirements (e.g. 
Cruise with 60 MW+) 
with alternatives 

 Biofuels or PtL/PtG needed, wind or fuel cells will require very 
radical solutions to provide this level of power for a whole voyage 

 X  X 

Battery storage 
capacity / power 
density 

 Batteries are relatively heavy compared to liquid fuels, so with the 
current technology, they can only be used for short distances or as 
auxiliaries 

 Technical challenge 
   X 
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6. Summary 

 

This analysis estimated the potential for shipping to contribute to GHG mitigation globally, by 

developing scenarios of the development and diffusion of technologies to reduce GHGs from 

shipping. General factors that determine the contexts for the scenarios were structured using 

the STEEPL (social, technological, environmental, economic and legal) approach. Future 

assumptions for the factors identified were developed through interviews with stakeholders. 

They were then combined to develop four differing scenarios. The scenarios combine 

qualitative narratives to 2050 with quantitative simulations of the diffusion of new propulsion 

technologies with the MATISSE-SHIP agent-based simulation model. The scenarios were 

discussed in a workshop with stakeholders and updated, with a further round of feedback from 

experts for the final results. 

The scenarios indicate that policy to reduce environmental impacts can drive large scale 

technological change in shipping by 2050. If there is no international agreement adopting far 

reaching climate change mitigation policy in the short to medium term, current emissions 

legislation for NOx /SOx (including the IMO 2020 global sulphur content regulation for fuels) is 

projected to lead to the growth of LNG as an alternative fuel. A long term, slow growth in 

PtL/PtG fuels might develop due to CO2 mitigation policies being implemented in some regions. 

If there is widespread global agreement on the need for climate change mitigation and strong 

policy support for the development and deployment of low carbon fuels and the associated 

new bunker infrastructure, then LNG is projected not to have a long term future, with PtL/PtG 

fuels replacing fossil fuels. Ammonia is currently considered to be the best alternative for 

PtL/PtG fuel. However such a global agreement could be accompanied by a change toward 

reduced conventional economic growth, a culture of environmental awareness and sufficiency 

with changes in behavior toward less resource use. Such behavioral change is projected to 

lead to changes in the requirements for shipping, with a significant role for wind through 

savings in fuel costs as well as emissions, in addition to a large scale adoption of PtL/PtG 

fuels.  

Challenges for shipping in the scenarios were identified. While low oil prices can be overcome 

through environmental legislation, high interest rates can be a barrier to new technology 

adoption, increasing the costs of capital and the need to sail faster to minimize the costs of 

cargo in transit. Willingness of consumers to pay for improved environmental performance can 

be a major facilitator of decarbonization. Digitalization through autonomous shipping could be 

a further major change in the sector, if the risks of digital piracy and insurance of unmanned or 

remotely controlled ships can be brought into the institutional structure of shipping. Uptake of 

climate neutral biofuels may be restricted due to competition from other sectors, in particular 

aviation. 
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Finally, shipping faces major change. The projections for all scenarios show that even if there 

is no global agreement on the future of shipping, the fleet will change from diesels using 

HFO/MGO/MDO to alternative propulsion systems. Large scale decarbonization can be 

achieved in shipping. Large scale decarbonization by 2050 will however require rapid action 

to make the low carbon alternatives the technologies of choice for most ships by at least 2035. 

In addition to new propulsion systems for newbuildings, this will include a major refit market as 

well as the development of new bunker infrastructures. 
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ABSTRACT 

Electrification is a crucial step in decarbonizing the transportation sector. As global 

momentum builds for electromobility, regional adoption of this new form of propulsion and 

implementation of supportive public policies remains highly varied, even within a single country. 

In part, this variation is a function of how powerful incumbent regional industries have engaged 

this potentially disruptive technology. This paper employs the multi-dimensional discursive 

approach to storyline formation, which considers how actors, context, and content shape 

storylines, and importantly, assesses the implications of these storylines for sustainability 

pathways. Using discourse analysis of regional sectoral trade publications from 2014 to 2020, 

this analysis identifies dominant electromobility storylines in three sectors in three Canadian 

provinces: Ontario’s auto sector, Québec’s electricity sector, and Alberta’s oil sector. It provides 

insights on how actors can engage incumbent industries to harness powerful pre-existing and 

regionally-specific narratives that can accelerate regional electromobility efforts. 
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INTRODUCTION 

As electromobility rapidly moves from an expensive niche experiment to an increasingly 

viable transportation option, the adoption rate of this new technology has varied widely across 

different regions. This regional variation, set against a common international context, shapes and 

reflects the preparedness of governments and powerful incumbent industries to harness this 

potentially disruptive technology, spur economic development, and accelerate decarbonization. 

What makes some regions enthusiastic adopters of electricity-powered transportation and others 

steadfast in their support of the internal combustion engine? A comparative analysis of three 

Canadian provinces offers insights into this timely question. These three regions provide 

analytically useful variation in both preparedness for electromobility and industrial makeup. 

Hydropower-dominated Québec has created a flourishing environment for electromobility, while 

Ontario and Alberta continue to struggle. Ontario boasts a major automotive manufacturing 

industry, which should position it to embrace the competitive advantage that comes with 

technological innovation but the province produces only one electric vehicle. Alberta, a wealthy 

oil-producing province, has not bankrolled expensive electromobility policies, unlike its fossil 

fuel-producing peer, Norway. The unique political economy of these three regions of Canada has 

clearly played a strong role in shaping current electromobility policies.  

Of course, electromobility is not a sustainability panacea. While it can substantially reduce 

greenhouse gas emissions and allow for societies to reallocate money that would otherwise be 

spent on fossil fuels, it can also extend societal dependence on personal vehicles at the expense 

of other modes of transport. Electric vehicles do not necessarily disrupt land use patterns, traffic 

congestion, and in some cases may worsen urban sprawl and commute times (Mattioli et al. 

2020). The uncertainty effects of EVs are exacerbated when they are combined with autonomous 

driving technology and new business models such mobility-as-a-service (Pangbourne, Stead, and 

Mladenović 2018; Sperling 2018). That said, with foresight policymakers can better manage 

some of the downside risks of personal EVs, while maximizing the economic, social, and 

environmental benefits. The puzzle for policymakers and sustainability transition researchers is 

how to govern the adoption of electromobility in regions with powerful incumbent industries that 

have historically resisted electromobility policies.  

Broadly, this paper examines how different industries in different regions have depicted 

electromobility and how these narratives are used to promote or inhibit the transition towards this 
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new technology. At the heart of these narratives are storylines, which intentionally distill 

depictions of complex problems into simplified accounts (Hajer 2006). These mid-level accounts 

aggregate individual texts but are more specific than broader cultural tropes or repertoires 

(Swidler 1986). Crucially, storylines can unite coalitions and give groups political power. Some 

political actors use causal stories to deliberately grow support for their side (Stone 1989), while 

others use stories to delegitimize and marginalize the efforts of other groups. Storylines shape 

not only material interests but also policy outcomes (Kern 2012). In short, different storylines 

can catalyze different types of discourse coalitions and shape the imagination of policymakers.  

This paper employs Rosenbloom et al.’s (2018) multi-dimensional discursive approach to 

storyline formation, which considers how actors, context, and content shape storylines, and 

importantly, assesses the implications of these storylines for sustainability pathways. It examines 

how three powerful incumbent economic sectors frame electromobility and, in doing so, shape 

how three regions resist or embrace this new technology.  

This study makes several contributions to transition literature. First, it applies the multi-

dimensional discursive approach in a new context: comparative and sub-national. This recent 

theoretical addition to the transitions literature has not yet been employed to juxtapose cases 

(Rosenbloom, Berton, and Meadowcroft 2016; Rosenbloom 2018). Existing studies of socio-

technical storylines have examined a single sector in a single geography (Rosenbloom 2018; 

Roberts and Geels 2018; Smith and Kern 2009; Bosman et al. 2014). Moreover, most discursive 

analysis of sustainability transitions take place at the national level (Isoaho and Karhunmaa 

2019; Kern 2012). This small n analysis looks at regional variation and compares across sectors 

and geographies over a single time period (2014-2020) to better consider how the peculiarities of 

place and industry shape transition discourses within dominant economic sectors. Second, the 

analysis examines sectoral trade association publications, rather than mainstream media 

publications, which are a typical data source for discourse analysis (Barry, Ellis, and Robinson 

2008; Stauffacher et al. 2015). As a result, the storylines documented in this study are those 

expressed by and for sectoral members. This narrower scope enables the analyst to better 

understand the dominant views within a given sector towards electromobility. Third, this paper 

reflects on the role of agency and political struggle within transitions research. It applies the 

multi-regime interaction typology developed by Raven and Verbong (2007) and on the historical 

and potential future dynamics regarding electromobility among Alberta’s oil industry, Ontario’s 
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auto industry, and Québec’s electricity industry. This is particularly germane for policymakers 

and those wanting to build coalitions among powerful incumbent industries that can hasten 

sustainability transitions. This study demonstrates the need for political actors to link the stories 

they use with powerful pre-existing and regionally-specific stories to deepen the discursive 

resonance of pro-electromobility storylines. In the case of Canada, a highly-decentralized 

federation, with distinct and sometimes divisive regional identities, certain electromobility 

storylines could also be used to unite different regions. 

 

APPROACH 

The multi-dimensional discursive approach is a recent development in the socio-technical 

transitions literature that hybridizes discourse theory and methods with the multi-level 

perspective and adapts them for the study of sustainability transition storylines (Rosenbloom 

2018). The discursive approach has arisen over the last decade as a valuable methodological tool 

to demystify the politics of sustainability transitions (Isoaho and Karhunmaa 2019). Within this 

largely qualitative and interpretive approach there are three main methodologies — discourse 

analysis, frame analysis, and narrative analysis — which are based upon a variety of theoretical 

approaches (e.g., Hajer 1995; Schmidt 2008; Goffman 1974; Roe 1994). The multi-dimensional 

discursive approach employs qualitative discourse analysis (Hajer 1995, Hajer, 2006 #213; Stone 

2012). 

The multi-level perspective (MLP), which has its roots in evolutionary economics and 

technology studies, examines the interactions among three interconnected levels: the landscape, 

the regime, and the niche (Geels 2002). It assumes that socio-technical transitions are the result 

of landscape pressures (e.g., accelerating decarbonization efforts), problems within a regime 

(e.g., pollution from personal transportation), and the preparedness of niche innovations (e.g., 

electric vehicles) to exploit windows of opportunity to destabilize and eventually displace the 

existing socio-technical configuration. Destabilization is a process of political and cultural 

delegitimization (Turnheim and Geels 2012). The preparedness of niche innovations to displace 

incumbent configurations is a function of not just technological prowess but also garnering 

sufficient legitimacy (Geels 2011). This legitimacy can be acquired through support and 

resources from already powerful, incumbent actors. 

The multi-dimensional approach brings together the MLP with discourse theory and methods 
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to examine how “actors struggle to build legitimacy within transition fulfills an important role in 

these dynamic, multi-causal, and multifaceted processes” (Rosenbloom, Berton, and 

Meadowcroft 2016: 1277). This hybridized approach examines (1) how actors within the MLP 

frame technologies in public policy debates; and (2) the iterative process by which frames are 

developed by the ideational capacity of actors (i.e., resources, creativity, and perceived interests) 

to connect content and contextual claims which both intentionally frames a given technology and 

proposes a certain path forwards. Following Rosenbloom (2018), the units of analysis are a) 

actors, who perform so as to further their perceived interests; b) the content or claims of the 

socio-technical features of a technology; c) the context or setting where a technology is debated, 

created, and deployed; and d) the implications of storylines for a sustainability pathway (Figure 

1). In a dynamic and repeated process, actors strategically shape and select content-related 

claims about an innovation while simultaneously considering the context of where that 

innovation is diffusing. Storylines emerge from this process that cast the innovation in a 

particular manner and carry different implications for sustainability transitions.   

     

 
Figure 1: The multi-dimensional discursive approach to storyline formation (Rosenbloom 

2018) 

In order for a storyline to be used as a political tool and gain traction with policymakers and 

the public, it must have discursive resonance. Based on Benford and Snow (2000) and Geels 

(2011) and more recent work by Roberts (2018) and Rosenbloom (2018), the discursive 
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resonance is a function of the strength of a storyline’s constituent parts (i.e., believability of 

claims, centrality of issue, credibility of the messenger) and the degree of alignment among these 

parts. A claim is believable when there is compatibility between its content and widely-

acknowledged, though not necessarily objectively accurate, perceptions of reality. Issue 

centrality concerns the perceived importance of the debate, as it relates to broader contextual 

developments. Messenger credibility relates to the perceived knowledge and trustworthiness of 

storyline messengers, which can vary across communities based on differing worldviews. If 

these three storyline parts (i.e., content, context, and actors) are strong and there is alignment 

among them, then a storyline has discursive resonance.  

This research examines two questions: What are the most notable electromobility storylines 

in each jurisdiction and within relevant sectors? And what implications do these sectoral 

storylines have for a regional transition to electromobility? In answering these questions, 

analysts can better understand why some regions have quickly become electromobility leaders 

while other regions have struggled to adopt and promote this technology. More practically, this 

analysis provides insights into how incumbent regional economic actors can change the stories 

they tell about electromobility to better capture the benefits from this potentially disruptive 

technology. 

 

METHODS 

Through discourse analysis of regional and sector-specific trade association publications 

from January 2014 to April 2020, this research identifies the dominant storylines voiced in 

different sectoral trade publications in Ontario, Québec and Alberta. During this time period the 

diversity, affordability, range, and number of electric vehicles rapidly increased. While EVs have 

existed since the dawn of the automobile, their emergence on the production lineup of modern 

automakers has been relatively recent. Between 2014 and 2018, the global deployment of battery 

and plug-in hybrid electric vehicles increased seven-fold from 712,250 to 5,122,460 

(International Energy Agency 2019). 

These three provinces were selected because of their analytically useful variation in EV 

adoption and EV policies. All three provinces began with very few EV policies and EVs on the 

road, yet each province has followed a different electromobility pathway. As will be shown 

below, Alberta has long had an unfavourable EV policy environment and very few EVs. In 2018, 
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there was 0.4 EVs (battery electric, plug-in hybrid electric, hybrid) registered per 1000 

inhabitants in Alberta (Figure 2). Québec has had consistent and comprehensive EV policies and 

a relatively high number of EVs. In 2018, there was 2.9 EVs registered per 1000 inhabitants in 

Québec (Figure 2), over seven times the per capita amount of EVs in Alberta. Ontario, has had a 

number of important EV policies many of which have recently been repealed and the province 

has a moderate amount of EVs. In 2018, there was 1.8 EVs registered per 1000 inhabitants in 

Ontario (Figure 2).   

These three provinces were also selected because each has a different dominant economic 

sector: oil production in Alberta, auto manufacturing in Ontario, and electricity in Québec. The 

three economic sectors were chosen because of their oversized economic and cultural impact in 

each province. Canada’s oil industry is largely based in Alberta and has been the economic 

mainstay of the province since the 1950s. In 2019, oil and gas extraction contributed $81B or 24 

per cent to the provincial economy (Statistics Canada 2020e), and directly employed 141,700 

Albertans (Statistics Canada 2020c). The Government of Alberta is highly dependent on revenue 

from the oil industry, which in fiscal year 2018/19 amounted to $5.2B or 11 per cent of annual 

government revenue (Government of Alberta 2020). During boom years of 2004/5, 40 per cent 

of government revenue came from the industry. In February 2020, Canada’s oil industry 

generated $6.8B in export earnings (Statistics Canada 2020a).  

Canada’s automotive manufacturing industry is primarily based in Ontario. In 2019, 

Ontario’s motor vehicle and parts manufacturing sector contributed $13.9B to Canada’s GDP, 

representing 87 per cent of the national contribution of this sector (Statistics Canada 2020f). In 

2019, the auto industry generated around 2 per cent of Ontario’s GDP (Ontario Ministry of 

Finance 2020). In February 2020, there were 40,891 Canadians directly employed in auto 

assembly and 74,195 in auto parts manufacturing (Statistics Canada 2020d). In February 2020, 

the auto parts and vehicles sector contributed to $7.4B in export earnings (Statistics Canada 

2020b).    

Ontario’s auto sector has been highly integrated with auto production in the United States — 

especially since the 1964 Automotive Products Trade Agreement — but the sector begun to 

contract over the last few decades. As of 2016, 85 per cent of Canadian vehicle production and 

two-thirds of parts production are sold in the United States (Stanford 2017). Over the past two 

decades, only one new assembly plant opened and six plants operated by Ford, GM, and Fiat 
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Chrysler have closed as auto manufacturers move to lower cost jurisdictions in the Southeastern 

United States and Mexico (Yates and Holmes 2019). Canada produced 967,0777 passenger 

vehicles in 2000 and 461,370 passenger vehicles in 2019 (OICA 2020). Combined with 

increasing automation, Ontario’s auto sector has lost 45,000 jobs or 26 per cent of its workforce 

from its peak in 2000 (Rubin 2017).  

Most of the passenger vehicle assembled in Ontario are fossil-fuelled large sedans or sport-

utility vehicles. Only one plug-in hybrid electric passenger vehicle is made in Ontario, the 

Chrysler Pacifica. No battery electric passenger vehicles are made in the province.  

While proportionally smaller than Alberta’s oil industry, Québec’s electricity sector, led by 

Hydro-Québec, exerts a disproportionately large presence on the province’s cultural landscape 

and remains a leading symbol of Quebec economic nationalism (Savard 2013). Through a 

monopoly, the public utility manages the generation, transmission, and distribution of electricity 

in Québec and exports power to neighbouring provinces and the northeastern United States. In 

2019, Hydro-Québec generated $2.9B in profit for the provincial government and the broader 

electricity sector directly contributed $11.7B to the provincial GDP (Hydro-Québec 2020; 

Statistics Canada 2020e). In 2018, the sector directly employed 40,200 Québec residents and 

created $5B in exports (AIEQ 2020). Over 99 per cent of electricity generated in Québec is from 

sources that do not emit greenhouse gases (AIEQ 2020).  

I selected member-facing publications from these three regional industry associations that 

were publicly and digitally available and published between January 2014 and April 2020. The 

Alberta-based CAPP was selected because it represents upstream oil and gas producers and 

because it is the largest and most active oil and gas industry association in the country. CAPP 

members produce approximately 80 per cent of Canada’s oil and gas, principally from Alberta. 

This analysis examined the storylines present in CAPP’s Context magazine. Ontario-based 

APMA was selected because of the relatively large size of the auto parts manufacturing 

subsector within the broader auto industry. APMA’s 192 members comprise original equipment 

manufacturers (OEM) that produce parts, tools, supplies, advanced technology, and offer 

services for the auto industry. This analysis studied the storylines present in APMA’s member 

magazine, Lead, Reach, Connect. The AIEQ is Québec’s electricity sector industry association. 

AIEQ’s 350 members include power producers, engineering firms, manufacturers. This analysis 

examined content from AIEQ’s member newsletters and its Lumière magazine. 
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This discursive analysis contained three phases. First, a detailed review of articles (i.e., at the 

sentence and paragraph-level) identified emergent themes and categories. These articles were 

selected via keyword search. Second, I refined previously identified themes and categories. 

Third, I assessed article-level frequency of storylines. Since the newsletters and magazines 

contain multiple articles, multiple article-level references exist per publication. 

To supplement this analysis, secondary sources (e.g., academic articles, other industry 

publications) were used to provide relevant contextual data. Moreover, in fall 2020 feedback will 

be sought by sectoral experts during semi-structured interviews to confirm the storylines 

identified in the textual analysis and to share alternative views. This will help to test our 

assumptions, enlarge the range of our samples, and catalogue counter-discourses. Interviewees 

will be identified through the snowball method. 

 

ANALYSIS 

This section describes the EV policy and EV adoption in Ontario, Alberta, and Québec and is 

followed by the discourse analysis, which outlines the dominant storylines in each of the three 

trade sector publications. 

 

Ontario 

For two decades, Ontario has had a variety of purchase and use incentive policies to promote 

electromobility; however, these policies have not resulted in a significant adoption of electric 

passenger vehicles (Figures 2 and 3). In 2001, the provincial government introduced a $1,000 

provincial sales tax rebate for purchased hybrid electric passenger vehicles (Chandra, Gulati, and 

Kandlikar 2010). The following year, the program was expanded to include hybrid electric SUVs 

and trucks. In 2006, the tax rebate was doubled to $2,000 and made available at point of sale 

(Antweiler and Gulati 2013). A 2007 climate plan pledged a 13 per cent reduction of passenger 

vehicle emissions from 1990 levels by 2020. However the plan lacked any comprehensive long-

term vision and largely catalogued existing initiatives (Winfield and MacDonald 2012). In 2009, 

the province set a goal for five per cent EV sales by 2020. In 2010, Ontario expanding its 

purchase incentive program for hybrid electric vehicles to include plug-in electric vehicles 

becoming the first province in Canada to do so. It also allowed unrestricted access for EVs on 

certain highways. Between 2011 and 2015, the Ontario government introduced six programs to 
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support installation of home and public charging facilities. In 2016, the province increased the 

purchase incentive for both EVs and home charging infrastructure. A June 2016 climate plan by 

the then Liberal government proposed several new EV policies, including changing the building 

code to require new buildings to be EV-ready and free overnight residential charging. However, 

when a Conservative government was elected in 2018, it cancelled all of the EV purchase 

incentive programs and began to remove electric vehicle chargers from commuter rail parking 

lots. This weak and intermittent policy support for decarbonizing transportation in Ontario 

contrasts considerably from the province’s leadership in decarbonizing electricity generation 

(Rosenbloom 2018; Winfield 2012) .  

Between 2011 and 2018, Ontario’s combined hybrid, PHEV, and BEV car sales largely 

mirrored the Canadian average (Figure 2). When the purchase incentive program was removed in 

Q3 2018 EV sales plummeted. In the first three months of 2019 BEV and PHEV car sales in 

Ontario fell by 55 per cent compared to the same period in 2018 (Electric Mobility Canada 

2019). As of Q1 2019, there was 2.4 BEV and PHEVs per 1000 Ontario residents (Figure 3) 

(Electric Mobility Canada 2019). 

 

 
Figure 2: New BEV, PHEV and Hybrid car registrations per 1000 people in Canada, 

Québec, Ontario, and Alberta. Source: Statistics Canada, Government of Alberta, author’s 

calculations 
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Figure 3: Total and per 1000 people BEV and PHEVs registered in Alberta, Québec, 

Ontario, and Canada, as of Q1 2019. Source: Electric Mobility Canada, Statistics Canada, 

author’s calculations 

 

Alberta 

Alberta continues to be a laggard on policies to support the purchase and use of electric 

vehicles. The province has never had an EV strategy and the 2015 Climate Leadership Plan did 

not identify transportation as a strategic area of emissions reduction. Unlike Ontario and Québec, 

there has never been any provincial incentives for Alberta residents to purchase an electric 

vehicle. There have been only two EV-related provincial grants, both by the centre-left New 

Democratic Party government of Rachel Notley (2015-2019). In 2018, Alberta provided $5m to 

the Municipal Climate Change Action Centre to subsidize the purchase or lease of EVs for 

municipalities and for EV charging infrastructure at municipal facilities. By April 2020, only 

$400,000 of these funds had been allocated. The other provincial initiative that promoted the use 

of EVs was in 2019 for a one-time $1.2m in funding for 20 fast charging (Level 2) stations in 

Southern Alberta.  

Despite the absence of provincial government support, in 2018 the cities of Edmonton and 

Calgary introduced ZEV strategies. In 2020, Edmonton announced a partial rebate for e-bikes 

and home and business-based EV charging equipment.  
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As of Q1 2019, Alberta had an estimated 2269 BEV and PHEVs in the province (Electric 

Mobility Canada 2019). On a per capita basis, this is approximately 5x fewer zero emission 

vehicles than the national average and 10x less than Québec ownership levels (Figure 3). Even 

including non-plug-in hybrid, ownership levels for electric vehicles remains far lower than 

Ontario and Québec (Figure 2).  

 

Quebec 

Of the three provinces, Québec has had the longest and most ambitious engagement with 

electromobility. Hydro-Québec’s Institut de Recherche d’Hydro-Québec (IREQ) began working 

shortly after the 1973 oil-price shock on groundbreaking battery and electric drive research for 

the transportation sector (Haley 2014). IREQ’s work from the 1980s and 1990s, eventually led to 

the commercialization of a solid-state lithium polymer battery and electric drive technology. 

Beginning in 1996, the Québec government funded an EV experimentation centre (CEVEQ) that 

promoted the design, development, and testing of EVs in the Laurentides region north of 

Montréal. CEVEQ would play a key role in creating an EV innovation ecosystem in Quebec, 

with strategic linkages to France’s auto sector. In 2000, Québec announced a provincial sales tax 

rebate of up to $1,000 for vehicle model years 2006 onwards — a sum that was doubled in 2006 

(Chandra, Gulati, and Kandlikar 2010).  

Following Hydro-Québec’s electric ground transportation plan of 2009 (Hydro-Québec 

2009), the provincial government released a 2011-2020 Electric Vehicle Action Plan 

(Gouvernement du Québec 2011). This plan included EV targets for light passenger vehicles (5% 

of fleet by 2020 or around 300k vehicles, 18% by 2030) and public transportation (95% of trips 

by 2020). It also included additional purchase incentives for households, as well as for car 

shares, taxi companies and public transport authorities. In 2012, a point-of-sale cash incentive of 

$5,000 to $8,000 was given to PHEVs or BEVs (Antweiler and Gulati 2013). The plan also 

promoted industrial development through research, cluster development and the design and 

construction of a Québec electric bus, which included Quebec-based companies like bus 

manufacturer Nova Bus, battery manufacturer Bathium Canada, electric drive company TM4 and 

the Montréal-based Aluminum Association of Canada.  

In 2015, the Québec government released a five-year Transportation Electrification Action 

Plan. This plan revised downwards the EV fleet targets and further increased the scope of 
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policies to promote the purchase and use of EVs. As part of this plan, in 2016 the provincial 

government adopted a zero-emission vehicle (ZEV) mandate that required car manufacturers to 

accumulate a minimum number of ZEV credits from sales of ZEVs and low-emission vehicles. 

The ZEV mandate, which came into force in 2018, requires that 10-12 per cent of light duty 

vehicle sales must be EVs by 2025. In 2017, green license plates for EVs became mandatory 

which allowed EV owners free access to certain charging stations, ferries, and toll roads, and 

privileged access to certain carpool lanes. These provincial incentives helped to reduce the cost 

of EV ownership and reduce commute times for EV owners. 

Alongside these provincial efforts, Montréal developed its own ambitious 2016-2020 

Transportation Electrification Strategy. This strategy proposed the purchase of nearly 1,000 

electric or hybrid buses by 2025 and exclusive purchase of electric buses after that, as well as the 

installation of a 1000 EV charging stations. 

On an absolute and per capita basis Québec leads Ontario in ownership of BEV and PHEVs 

with 42,551 vehicles in Q1 2019 representing approximately 5 vehicles per 1000 people (Figure 

3) (Electric Mobility Canada 2019). Between 2012 and 2018, the number of new registrations of 

EVs per year in Québec surpassed both Alberta and Ontario (Figure 2).     

 

Discursive Storylines 

Based on the discourse analysis of regional industry association publications between 2014 

and 2020, three legitimizing storylines, one neutral storyline, and three delegitimizing storylines 

emerged as contending accounts of electromobility. In terms of legitimizing storylines, 

electromobility was framed as enhancing competitiveness (L1 in Table 1), reducing pollution 

(L2 in Table 1), and increasing convenience (L3 in Table 1). One neutral storyline focused on 

the disruptive potential of electromobility (N1 in Table 1). With respect to delegitimizing 

storylines, electromobility was cast as not ready (D1 in Table 1), not benign (D2 in Table 1), and 

inconsequential (D3 in Table 1).  

 

Table 1: Contending storylines on electromobility  

Storylines Illustrative narratives using storylines 

L1: Enhance economic competitiveness  EVs creates new demand for electricity and are a 
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source of innovation 

L2: Reduce pollution 
EVs reduce greenhouse gas emissions and local 

air pollution compared to ICEVs 

L3: More convenient  
EVs are more comfortable and equipped with 

the latest technologies 

N1: Disruptive 
EVs reduce oil demand; EVs will change how 

we manage our supply chain 

D1: Not ready  
It takes too long to charge an EV; The battery 

supply chain is underdeveloped 

D2: Not benign 

EVs can be more polluting than ICEVs on a 

coal-powered electricity grid; Battery materials 

create social and environmental harm 

D3: Inconsequential 
There are very few EVs on the road and more 

emissions can be reduced in other sectors 

 

Using the multi-dimensional discursive approach to storyline formation, this analysis of the 

seven storylines focuses on components of storylines (i.e., actors, content, and context) and their 

occurrence over the study period. In general, storyline use varied significantly among industry 

associations and over time (Tables 2 and 3). AIEQ was the earliest to mention electromobility 

and the most consistent user of legitimizing storylines. CAPP was the latest to the 

electromobility debate and the most consistent user of delegitimizing storylines.  
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Figure 4: Storyline instances from 2014 to 2020 from all three sectoral trade publications. 

 

An examination of the Auto Parts Manufacturers’ Association Lead, Reach, Connect 

magazine reveals how little electric vehicles are mentioned in communication to its members. 

Between 2014 and 2020, there were only eleven articles that mentioned electromobility, in 2015, 

2016, 2017, and 2018 (Table 2). Of these eleven articles, two contained delegitimizing storylines 

(‘not ready’ (D1) and ‘not-benign’ (D2)), and nine contained legitimizing storylines (three 

mentioned ‘enhances competitiveness’ (L1), three mentioned ‘reduces pollution (L2), and three 

mentioned ‘more convenient) (Table 3). Given the disruptive potential of electromobility for 

automotive parts manufacturers, the limited discussion of this new technology on the sector is 

somewhat surprising. In contrast, the disruptive potential for connected and autonomous vehicles 

was the subject of much more extensive and positive discussion in APMA’s magazine.  

 

Table 2: Article-level mentions over time by industry association  

 CAPP APMA AIEQ 

2014   1 

2015  2 1 
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2016  3 7 

2017 3 1 1 

2018 2 7 2 

2019 3  4 

2020 1 1 1 

 

CAPP’s coverage of electromobility was most notable by its absence. The oil industry 

association’s Context magazine only started to mention electromobility in 2017 and then, only 

infrequently (Table 2). Between 2013 and 2020, there were only seven articles that mentioned 

electromobility, in 2017, 2018, and 2019. Given the potential for electricity to erode the oil 

industry’s transportation fuel monopoly — in 2018 transportation fuel accounted for 80% of 

petroleum products sold in Canada (Natural Resources Canada 2020) — there was very little 

discussion of electromobility in the Context magazine. This dearth stands in contrast to other 

contentious issues like Indigenous rights or climate change, which were regularly mentioned and 

which the industry cast itself as a defender of Indigenous rights and supplier of low-carbon oil 

and gas. 

Perhaps unsurprisingly, when CAPP mentioned electromobility it was consistently presented 

in a delegitimizing storyline (Table 3). Electrified transportation was cast as not ready (D1), not 

benign (D2), or more often than not, inconsequential (D3). By contrast eight articles referred to 

the economic and environmental promise of natural gas vehicles (NGVs) — more mentions than 

electric vehicles received — despite the market for NGVs remaining non-existent. In 2018, there 

were only 182 NGVs registered in Alberta, 104 times less than the already small market of EVs 

(Government of Alberta 2019).  

The AIEQ’s newsletter and Lumière magazine contained, in a sustained manner, exclusively 

positive electromobility storylines. Articles in these publications mentioned electromobility 

every year from 2014 to 2020 (Table 2), with fourteen articles that mentioned how 

electromobility enhances the competitiveness of Québec’s electricity sector (L1) and two articles 

that mentioned how electrified transportation in Québec is virtually carbon-free (L2; Table 3).  

 

Table 3: Storyline mentions by industry association  
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  CAPP  APMA AIEQ 

L1 Enhances Competitiveness 0 3 14 

L2 Reduces Pollution 0 3 2 

L3 More Convenient 0 3 0 

N1 Disruptive 2 3 1 

D1 Not Ready 1 1 0 

D2 Not Benign 2 1 0 

D3 Inconsequential 4 0 0 

 Total 9 14 17 

 

The following section examines the most frequently cited legitimizing, neutral, and 

delegitimizing storylines in more detail (L1, N1 and D3).  Using the multi-dimensional 

discursive approach, these storylines can be analyzed to examine the actors involved, content-

related claims, contextual factors, and the implications. The characterization of these narratives 

will be tested for accuracy and completeness with sector stakeholder interviews in Fall 2020.  

 

L1: Enhances Competitiveness  

• Actors: Hydro-Québec, AIEQ, IREQ, TM4, Govt of Quebec, battery manufacturers and 

recyclers, APMA 

• Content-related claims: Source of innovation, develops new markets, increases demand, 

leverages existing companies, policy support 

• Contextual factors: Québec has long used electricity to pursue regional economic 

development, IREQ has been an early leader in electric drivetrain and battery 

technologies, many governments plan to ban sales of ICEVs within two decades, major 

automakers plan to introduce many new BEV models in next five years, rapid adoption of 

EVs in China and EU 

• Implications: Design and manufacture electromobility technologies in Quebec, new 

markets created (battery recycling), export these technologies, attract skilled labour 
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This competitiveness enhancing storyline was by far the most dominant legitimizing 

storyline in the AIEQ texts, representing 14 of 17 article-level mentions. Competitiveness was 

seen broadly. Actors referred to electromobilty as helping not only electricity sector in Quebec 

but also firms in other sectors, such as mining or transportation, and the province overall. There 

were many constituent narratives that could be grouped under this storyline including casting 

electromobility as a source of sectoral innovation, an opportunity to develop new markets, a way 

to increase demand for existing products. Moreover, electromobility was depicted as having a 

firm foundation with existing public policy support and established companies engaged in 

capitalizing on this new form of mobility. Of the three mentions of the competitiveness storyline 

in the APMA magazine, one was from Quebec’s Minister of Economy, Innovation, and Exports, 

one was from auto sector consultants, and one from APMA’s President noting how 

electromobility is enhancing the competitiveness of China’s economy. All three cases did not 

explicitly frame electromobility as enhancing the competitiveness of Ontario’s auto sector but 

rather of other sectors or regions. 

 

N1: Disruptive 

• Actors: CAPP, APMA, AIEQ, International Energy Agency 

• Content-related claims: EVs can create uncertainty, EVs may reduce oil demand or 

change how supply chains are managed 

• Contextual factors: The disruption from EVs is in an early phase, there are competing 

understandings of the timing and magnitude of the disruption 

• Implications: Stimulate demand for existing products, increase supply chain resilience, 

reposition to secure economic gains from electromobility 

All three industry associations mentioned the disruptive potential of electromobility in a total 

of six different articles. However, these mentions were not evenly distributed. APMA 

publications had three mentions of this storyline, CAPP had two mentions, and AIEQ had a 

single reference (Table 3). Given the current small proportion of transport that is electrified, 

significant uncertainty remains for how broader electrification will impact these three industries. 

This is especially true for Alberta’s oil sector and Ontario’s auto sector which, beyond the rise of 

electromobility, is already facing significant change. This uncertainty storyline could infer both 

positive and negative economic outcomes. 
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D3: Inconsequential 

• Actors: CAPP, International Energy Agency, Canadian Fuels Association 

• Content-related claims: Other sectors are more polluting than transport, existing 

transportation sector dominated by ICEs, other technologies have lower abatement costs 

• Contextual factors: EVs represent very small proportion of existing vehicles, GHG 

emissions come from many sectors 

• Implications: Deprioritize electromobility actions, prioritize climate policy efforts on 

other economic sectors 

The delegitimizing storyline that electromobility is inconsequential was promoted 

exclusively in four articles within CAPP’s Context magazine. This storyline underscored the 

futility of electromobility efforts as other sectors are a) more polluting than transportation, and b) 

provide lower cost greenhouse gas abatement opportunities. Proponents of this storyline also 

emphasized the current dominance of ICEVs. The implication of this storyline is that 

electromobility efforts should not be pursued and that climate policy interventions should be 

directed at other economic sectors. 

 

DISCUSSION AND CONCLUSION 

This study explores how three different sectors from three different regions portray 

electromobility. It applies the multi-dimensional discursive approach to examine how these three 

powerful incumbent industries framed the disruptive potential of electrified transportation, and in 

doing so shows how ideas, interests, institutions, and infrastructure interact to shape the 

transition to electrified transportation. To undertake this analysis, we looked to the dialogue 

taking place in sectoral safe places, where industry actors speak to their peers: sectoral trade 

publications.   

All three sectors are currently undergoing significant regional change. Alberta’s high-cost 

and emission-intensive oil sector is witnessing the flight of global capital and facing increasing 

difficulty getting its product to market. Ontario’s auto sector is grappling with increasing 

automation, digitization, and increased competition from other auto manufacturing regions in 

North America. Québec’s electricity sector is seeing heightened demand for its low-cost, 

emission-free energy both from within the province and from neighbouring jurisdictions.  
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During the 2014 to 2020 study period, each of these regionalized sectors took three different 

approaches to electromobility. Alberta’s oil sector first ignored and then sought to delegitimize 

the disruptive potential of vehicle electrification and stabilize the existing discursive regime of 

fossil-fuelled mobility. The inconsequential storyline promoted by Alberta oil producers — who 

sought business-as-usual expansion — had strong discursive resonance. It was believable and 

aligned with a perception of reality in the province that demand for fossil fuels will continue to 

grow for decades. It had issue centrality, as the debate over EVs in Alberta is linked to the 

broader debate about the future of the oil industry. And it had credible messengers, CAPP and 

the sources it used to discuss electromobility, such as the International Energy Agency. With the 

strength and alignment of content, context, and actors, the inconsequential storyline easily 

managed to avoid a discursive contest within CAPP’s member publication with any competing 

pro-electromobility storylines.  

Ontario’s auto sector has been reticent to discuss the impacts of electromobility on regional 

auto parts manufacturers. When they are discussed in APMA’s magazine, there is not a single 

storyline that receives significantly more attention than others, unlike with CAPP (D3) and AIEQ 

(L1). Also, unlike the other two industry associations, APMA published narratives that were both 

for and against electromobility. The lack of consistent focus undermines the believability of the 

claims and the perceived importance of the electromobility debate. Despite APMA’s credibility 

as a messenger, the poor alignment across storylines reduced the discursive resonance of a pro-

electromobility discourse.   

Québec’s electricity sector consisted of exclusively positive electromobility storylines. 

Unlike APMA, AIEQ focussed its commentary on the competitiveness-enhancing potential of 

electromobility (L1). Given the long-standing image of electricity as driver of provincial 

economic development, the competitiveness storyline is believable. Further, AIEQ linked the 

success of electromobility to the success of the electricity sector, contributing to the centrality of 

transportation electrification. Credible messengers in the form of senior leadership from AIEQ, 

Hydro-Québec, and the provincial government all shared the strategic importance of 

electromobility. When combined, the claim believability, issue centrality, and messenger 

credibility, all aligned and underscored the strong discursive resonance of the pro-electromobility 

storyline.  

This analysis took a snapshot of the discursive struggles over electromobility within three 



LEMPHERS AND WOLFE  IST CONFERENCE 2020 

21 

powerful economic sectors. From this snapshot, it is possible to situate these incumbent 

industries on a generalized timeline of discursive patterns, as proposed by Rosenbloom 

(Rosenbloom), which mark the framing struggles of sustainability transitions, in this case within 

a specific sector (Figure 5). As this timeline indicates, there is no single discursive trajectory. 

Instead, multiple outcomes are possible as disruptive storylines emerge, fade away or take hold. 

By examining the timing and frequency of legitimizing or delegitimizing storylines, it is possible 

to infer the location of sectoral discourses on Figure 5. No storylines exist within Alberta’s oil 

sector that legitimize the disruptive potential of electromobility. A within-sector discursive 

struggle has not occurred, and industry actors have either ignored or firmly held on to storylines 

that delegitimize electromobility. Ontario’s auto sector is at a tumultuous moment in the 

discursive contest over electromobility. The existing discursive regime supporting ICEVs is 

destabilizing and storylines that promote electromobility are appearing in APMA’s trade 

publication. New Ontario-based institutional actors such as Electric Autonomy Canada, the 

Autonomous Vehicle Innovation Network, and Plug N’ Drive are promoting new legitimizing 

storylines. That said, in the case of APMA’s publication, these legitimizing storylines have not 

achieved the discursive resonance necessary to overwhelm status quo storylines. In contrast, 

there is a strong discursive resonance for electromobility storylines within Québec’s electricity 

sector during our study period. These legitimizing storylines have overcome what framing 

struggles existed over electromobility in earlier time periods in Québec. For instance, Haley 

(2015) described that between 1995 and 2007 there was conflict within the electricity sector over 

electromobility, particularly over the fate of electromobility technologies developed by Hydro-

Québec. The utility pivoted away from commercializing some of its battery technologies for the 

auto sector and instead targeted application for the telecommunications sector. It also reduced the 

scope of its motor-wheel project. These controversial actions prompted a parliamentary 

committee hearing, and several prominent scientists to leave Hydro-Québec. In sum, this 

snapshot reveals that these three sectors occupy unique locations on a timeline of discursive 

patterns regarding framing struggles. 
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Figure 5: Timeline of discursive patterns regarding framing struggles over electromobility. 

Adapted from Rosenbloom (2018). 

 

Beyond describing within-sector framing struggles, this analysis also provides insights on 

inter-sectoral dynamics regarding electromobility. Building on the socio-technical regime 

literature, Raven and Verbong (2007) created a useful four-fold typology to describe multi-

regime interactions: competition, symbiosis, integration, and spill-over. Competition occurs 

when different regimes start realizing similar functions. Symbiosis describes a mutually-

beneficial relationship among regimes. Integration is when previously distinct regimes more or 

less merge. Spill-over refers to when rules are transferred from one regime to another. For this 

analysis, I have added separation, which indicates a lack of interaction among regimes.  

During the ICEV-dominant study period, Québec’s electricity sector was largely separate 

from Alberta’s oil industry and Ontario’s auto industry (Figure 6). By contrast, the oil industry 

and the auto industry have long reaped the benefits of a symbiotic relationship, where increased 

demand for ICEVs and increased vehicle kilometres travelled stimulated demand for fossil fuels, 

and cheap fossil fuels stimulated demand for large, inefficient ICEVs (Sovacool 2009).  
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In an EV-dominant world, each sectoral dyad could have multiple outcomes. The auto and 

electricity sectors may see increased competition over aspects of the electromobility paradigm, 

such as ownership of EV charging facilities and EV-related intellectual property; whereas the use 

of electricity as a fuel may create similar symbiotic dynamics as the auto and oil industries have 

historically enjoyed. The electricity and oil sector dynamic will likely turn to competition as 

electricity increasingly substitutes gasoline and diesel as a transportation fuel. However, there 

could be some integration if fossil fuel companies become major electricity producers. This is 

already the case for some oil sands producers in Alberta and some international oil companies 

(e.g., BP, Total, Shell) who are growing their electricity generation assets as a strategic hedging 

strategy should electrification accelerate and reduce demand for fossil fuels. The interaction 

between the oil and auto industries will also likely change in an EV-dominant future. As global 

auto makers drop ICEVs from their product offerings, oil companies may look to increase 

demand elsewhere, such as petrochemicals. This shift may cause significant decline for Ontario’s 

predominantly ICEV-tooled auto industry, if the industry does not pivot to manufacturing parts 

for and assembling EVs. Alternatively, oil companies could also seek to supply alternative fuels 

such as hydrogen for fuel cell EVs or electricity should they become major electricity generators, 

or coordinate with auto makers to stall electric vehicle policy. 

These potential sectoral interactions also sheds light on the coalitions which could emerge to 

accelerate electromobility. The once highly-aligned pro-ICEV narratives of the oil and auto 

industries are destabilizing. Instead, new narratives are beginning to be advanced that could 

promote pro-electromobility coalitions among powerful incumbent industries. These coalitions 

could facilitate integration and symbiosis or separation and competition among the auto, 

electricity and oil sector actors.  

While this analysis did not examine electromobility storylines from civil society or other 

potentially impacted industries, advancing certain storylines could also aid in rallying other 

societal interests around electrified transportation. For instance, promoting the health benefits of 

EVs could apply the same coalitions of environmental and health organizations that formed in 

Alberta and Ontario to phase out coal-fired electricity generation (Rosenbloom 2018).  
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Figure 6: Multi-regime interactions in ICEV-dominant present and EV-dominant futures 

using Raven and Verbong (2009) typology. 

  

The global transition to electromobility is already underway. Nearly all the global 

automakers are making the switch with plans to produce 400 battery electric vehicle models by 

2025 (Gersdorf et al. 2020). Moreover, some national governments have plans to ban the sale of 

ICEVs within the next few governments (e.g., Norway (2025), Germany (2030), India (2030), 

United Kingdom (2035), France (2040)). Regardless of the stories that actors in Ontario and 

Alberta tell themselves, macro-level trends of reduced oil demand, growing stigmatization of 

ICEVs, increased electricity demand, and increased EV production are being imposed on 

regional incumbent industries.  

The ability for Alberta’s oil industry and Ontario’s auto industry — or other regional 

economies acutely dependent on the continued use of fossil-fuelled vehicles — to navigate a 

transition to electromobility will be contingent on how regional actors modify the existing 

industrial asset base, in light of these global trends. Far from the highly structural accounts of 

industrial path development, there is room for firm and system level agency. Regional actors can 

engage and transform pre-existing industrial structures, organizational support structures, 

institutional set-ups, and natural assets to help initiate a greener path (Trippl et al. 2020). These 

entrepreneurial actions can be carried out, for example, through asset creation processes (e.g., 
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educational programs, awareness, collaboration) and the reorientation and redeployment of 

existing assets (e.g., R&D programmes, natural resources) (Trippl et al. 2020). Beyond 

potentially triggering green path development, these actions could also destabilize non-green 

paths, such as the ICEV-tooled auto sector and the oil industry, accelerating regional change. 

Regardless, these actions will require new storylines that hold strong discursive resonance in a 

given region. 

Electromobility storylines weave together regional actors, context, and content, and carries 

implications for regional path development. As Figure 6 alludes, different transition storylines 

could stimulate or stymie the entrepreneurial actions needed to prepare for electromobility and 

create distinct industrial development pathways. The Alberta oil industry’s framing of 

electromobility as inconsequential suggests a growing competition could emerge with the 

electricity sector and the beginning of a separation from the auto sector. Further, this framing 

legitimizes Alberta’s absence of EV policies and supports the perpetual oil and gas expansion 

narrative that dominates the province. Instead, regional actors could promote narratives of how 

the legacy of the oil and gas industry could contribute to the shift to electromobility by using 

existing assets (e.g., retail refuelling stations for EV charging, depleted reservoirs for in-situ 

hydrogen production or lithium recovery). Leaders of Alberta’s oil industry are already talking 

about the marketing of oilsands for non-combustible purposes, which they hope will enable the 

industry to reduce its emission footprint and compete in a decarbonized economy (Little and 

Kilcrease 2020). Ontario’s auto sector already often refers to the province’s ICT sector when 

promoting connected and autonomous vehicle technologies, yet during the study period 

discursive linkages to the electricity sector were rare. Regional auto parts makers could more 

frequently and consistently support vehicle electrification by highlighting existing 

complementary expertise in the ICT or other sectors. This change is already underway. In 2020, 

APMA announced Project Arrow, which plans to custom build an electric car made exclusively 

with auto parts made in Canada by 2022 (APMA 2020). By promoting storylines that legitimize 

electromobility and seeking to deepen their discursive resonance, regional actors can exercise 

additional agency to help reposition incumbent economic sectors to succeed in a world of 

decarbonized transportation.  

To better prepare some regions for future electromobility and responding to global trends, 

sustainability transition storylines can also link to pre-existing and regionally-specific stories. 
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This linkage could help increase the discursive resonance of these new storylines. To do so, it 

could increase the believability of electromobility claims by invoking widely-known regional 

histories or long-standing identities. It could help make electromobility seem more central or 

pressing by associating this form of mobility with other already-important issues. It could also 

leverage messengers that already have credibility and trust with key constituencies. For example, 

Québec linked its promotion of electromobility to long-standing themes of economic nationalism 

and control over the provincial economy or being maîtres chez nous. This story also enabled 

regional actors to promote the Québec-based electromobility supply chain. Beyond this, 

Québec’s success in promoting electromobility is materially aided by an absence of ICEV 

passenger vehicle assembly plants, unlike neighbouring Ontario. GM closed the last passenger 

vehicle plant Sainte-Thérèse plant in 2002. Ontario, as noted, has linked the auto sector’s 

promotion of connected and autonomous vehicle technologies to the province’s successful ICT 

sector. In doing so, actors tied the future of this new automotive technology to the past triumphs 

of ICT companies like Blackberry or Nortel. While CAPP did not connect electromobility to 

Alberta’s oil industry, future efforts to prepare for this new technology can also link to existing 

stories that promote the historic entrepreneurship, savoir-faire, and innovation of the oil industry. 

Through these strategic linkages, new coalitions can be empowered to better prepare regions for 

this likely disruptive vehicle technology. 

Of course, more is needed than simply new stories or new coalitions. New business models 

are also likely required. For instance, oil companies could sell electricity at retail refuelling 

stations or electricity companies could pay EV owners to store surplus electricity in their 

batteries. The private car ownership model of auto companies is already being challenged by 

ride-hailing and car-sharing companies which employ a mobility-as-a-service business model 

that could potentially integrate with mass public transit. Electromobility could further disrupt the 

sector by opening business opportunities for battery recycling or EV charging facilities. 

Concurrent to stimulating business opportunities, the Schumpeterian transformation of these 

sectoral business models could also create new governance challenges (Marsden and Reardon 

2018) and generate stranded assets from obsolete ICEV-related infrastructure. 

This analysis stimulates several avenues for future research. To better understand how within 

sector framing struggles over electromobility evolved over time, the time period under 

examination can be lengthened, using additional archival material. To consider how other actors 



LEMPHERS AND WOLFE  IST CONFERENCE 2020 

27 

from different sectors have engaged in the electromobility debate or to generate insights on 

coalitional politics, the breadth of data can be expanded to include other sectoral publications or 

opinion editorials from mainstream media. This would also enable analysts to map the extent to 

which sectoral storylines spilled-over into the broader public discourses over electromobility. 

Both of these avenues would heed the call of Geels (2011) on the need for more empirical 

attention on the power struggles and discursive actions in socio-technical transition case studies.    
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Embedding and governance of niche innovations for resilient agri-food systems: what triggers 

transformations in rural areas? 

By R.Ortiz1 and J. Peris2 

Abstract 

The achievement of sustainable development goals depends heavily on the progress in rural areas 

where most poor people live (FAO, 2017&2018 &2019; IPES-Food, 2016). The transformation of 

rural agri-food systems towards more sustainable pathways is an imperative at any level of agency – 

individuals, places, sectors and institutions (Pigford, et al, 2018) –. The status quo is no longer a 

viable path (Baker, et al, 2019).  Food systems should become more productive, more inclusive of 

poor and marginalized populations, resilient, and able to deliver healthy and nutritious diets to all 

(IPES food, 2016; EAT Lancet report, 2017; FAO, 2018;).  The academic community pays increased 

attention to socio-ecological and socio-technical innovations, and on the factors that trigger 

sustainability (Geels, 2010; Obrien and Signa, 2013; Köhler, et al, 2017 &2019; EEA, 2017) and in 

agri-food systems (Darnhofer,  2016; Ashkenazy, et al, 2017; Bilali, et al, 2017; Lamine, et al, 2019; 

Gaitán-Cremaschi, et al, 2019; Anderson, et al, 2019; Bilali, H;,2020).  

This paper explores factors that trigger the transformative capacity towards resilience agri-food 

systems in rural districts of Huehuetenango, Guatemala.  The study explores further how do 

innovative governance and planning approaches strengthen the capacity for transformation towards 

the sustainability and how climate and ecological constrains are embedded in such governance?  By 

making an analogy with  Wolfram (2016)  framework on urban transformative capacity we explore 

crucial factors that enhance the capacity for sustainable transformations in a rural area; taking into 

account relations between niche, regime and landscape levels, the role of the territory; and by 

considering the governing regime of transitions as suggested by (Smith, et al, 2010; Avelino, et al, 

2016; Darnhofer, et al, 2016; Stirling, et al, 2018; Smith, et al, 2018).  

Empirical information is based on in-depth interviews and focus groups discussions, carried out face 

to face in February 2020 and through Zoom in May 2020. Interviews engage relevant stakeholders for 

the development of rural districts in Huehuetenango, Guatemala.  

Findings show that the framework for the analysis of transformative capacity is useful and provides 

insights on the triggering and restraining factors towards sustainable transitions in rural districts of 

Huehuetenango, Guatemala.     Most government institutions and international donors work towards 

resilience agri-food systems in rural Huehuetenango, but there is neither consensus on the paths nor 

on the level of resources and collaboration required.  Decision-makers at district level prioritise in 

infrastructure projects rather than investments in agri-food systems. 

A key factor that triggers the transformative capacity of rural agri-food systems in Huehuetenango is 

the existence of a strong legitimate and inclusive network “umbrella” farmer organisation. It plays a 

key role in bringing innovations and technical assistance to farmers and in promoting more 

sustainable transitions locally, navigating across different levels of agency (households, communities, 

networks and institutions) and across different interactions scales (local, department and national 

levels). The umbrella farmer organisation mobilises resources and alliances for critical capacity 

development processes. Farmers’ advocacy is required for the allocation of government funding to 

incentives’ schemes and to downscale those to district level. The alliance of smallholders’ forest 

beneficiaries actively interacts at different forms of agency and geographical scales.     
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1. Introduction 

The development agenda calls for immediate actions to achieve sustainable development goals by 

2030.  Global warming and a growing population put huge pressure on agri-food systems. (FAO, 

2016&2018; FOLU report, 2019; Eat Lancet report, 2017).  Current food systems are unsustainable in 

environmental and social ways (Bené et al, 2019; Gaitan-Cremaschi, et al, 2018) failing to respond to 

the needs and challenges and do not guarantee access to nutritious foods and healthy diets (Egal and 

Berry, 2020). COVID-19 shows risks, fragilities, and inequities in global food systems (IPES-food, 

2020). There is a growing concern about the decrease in the socio-ecological resilience of farms and 

rural communities (Knickel, et al, 2017), because uniformity has been preferred to diversity; and 

efficiency has been preferred to resilience (De Schutter, 2017).  

Producing more food, while building resilient food systems is becoming one of the major challenges 

for food production, which requires social, ecological and technical innovations to transform the way 

institutions and relevant actors operate (FAO, 2017) The need for resilient transformations in the agri-

food systems in rural economies is highlighted in various reports (IPES-Food 2016; FAO,2017&2018; 

IPES-food, 2020).  

Smallholders’ farmers and local initiatives that promote more sustainable ways of living, producing 

and managing natural resources can play a key role to enabling transitions to more sustainable 

societies (Altieri, 20018; IFAD, 2018; FAO, et al, 2018&2019; IPES-food, 2016; FOLU report, 

2019).  Peoples’ motivations and commitments are fundamental to reach the sustainable development 

goals and to embrace sustainable forms of living. It is believed that solutions to global challenges such 

as climate change and the call for more sustainable policies will come from the bottom-up (Gorissen, 

2018).  Such transformations require social cohesion, collective action, and engagement of relevant 

actors (Ostrom, 2010; Gallopín, et al, 2006; Masterson, et al, 2017).  However, many innovations 

stagnate as niche- innovations, unable to challenge existing norms and institutions (Pigford, et al, 

2018).   Farmers are natural entrepreneurs and play a crucial role in the transformation towards 

sustainable food and land use systems (Darnhofer, et al, 2014; Lamine, et al 2012; FOLU report, 

2019). The increasing standardization of agricultural knowledge and practice can limit the 

applicability of farmers’ knowledge and skills, lack credibility and demand cognitive, financial and 

practical efforts to transform (Sumane, et al, 2018; Bergez, et al, 2018).  Agriculture formal 

knowledge systems still need to increase recognition of values of informal knowledge (Sumane, et al, 

2018).    

The purpose of the study is to understand factors that trigger the transformative capacity towards 

resilience of niche innovations in a rural agri-food system.   The study departs from a multi-level 

framework, and explores further how do innovative governance, planning approaches and crucial 

agency roles trigger sustainable transformations in rural agri-food systems. 

 

By making an empirical analogy with Wolfram’s heuristic framework previously used in the analysis 

of urban transformative capacity, we explore key factors that might enhance the capacity for 

sustainable transformations in rural agri-food systems.  The analysis of transformative capacity is 

enriched by considering domains of transformation in niche innovations as suggested by (Anderson, et 

al, 2019; Knickel, et al, 2019) and relations between niche, regime and landscape levels, the role of 

the territory (Wezel, et al, 2015; Lamine, et al, 2012); and by paying attention to governing regimes 

and power relations for the transitions as suggested by (Smith, et al, 2010: 442; Avelino, et al, 2016; 

Stirling, et al, 2018; Smith, et al, 2018).   

  



2. Defining agri-food systems’ resilience 

 

“Food systems (FS) encompass the entire range of actors and their interlinked value-adding activities 

involved in the production, aggregation, processing, distribution, consumption and disposal of food 

products that originate from agriculture. It is composed of sub-systems (e.g. farming system, waste 

management system, input supply system and relations to other sectors “(FAO, 2018b).  It includes 

elements and activities about production, processing, distribution, reparation and consumption of food 

(EAT Lancet report, 2017), and the“interactions between and within bio geophysical and human 

environments, wich determine a set of activities spanning from production to consumption; the 

outcomes of the activities such as food security, environmental security, and social welfare”– 

(Ericksen, 2008). It is a network of actors and activities that interact with one another in a social, 

cultural, political and ecological context (Gaitán-Cresmachi, et al, 2019). Agri-food systems as any 

other socio-ecological system are characterized by interconnections, mutual dependencies and 

dynamic relationships between humans and the environment (O’Brien and Sygna, 2013).   

If resilience is the capacity of a social, economic and environmental system to cope with foreseeable 

and unexpected changes (Folke, et al, 2010), and to absorb disturbance and reorganize while 

undergoing change, to still retain essentially the same function, structure, identity (Walker et al. 2004; 

Folke et al. 2010), then resilient agri-food system encompasses the capacities of an agri-food system 

to adapt and transform itself so it can persist in the long-term (Darnhofer, 2014). It entails learning to 

live with change and uncertainty. The combination of different types of knowledge and system’s 

thinking and dynamics, learning and a re-balancing are critical for resilience (Folke, et al, 2013; 

(Knickel, et al, 2017; Pigford, et al, 2018)  

2.1 Multi-level perspectives and transformative capacity  

The analysis of socio-ecological systems “such as agri-food systems” combines both social and 

natural sciences factors such as biological and climatic factors, which influence the systems at all 

scales local, national and even transnational (EEA, 2017; Ericksen, 2008).  While, socio-ecological 

and socio-economic look into the role of grassroots innovations and local initiatives   to change the 

economic paradigm and cultural values that lead to unsustainability (EEA, 2017), the  multiple level 

perspectives (MLP) in the socio-technical transitions framework (Geels, 2002&2007) provides a logic 

to explain how innovation and disruption interact at different scales (local, national, international) on 

how “niche” innovations  bring about systemic transitions (EEA, 2017;  Geels, 2002; Smith et al, 

2010).  

Despite MLP being a useful framework for the analysis of socio-technical transitions, it is argued 

MLP can be strengthened by putting attention to governance issues and the role in socio-technical 

transitions by incorporating not only decision makers, but civil society organisations and other 

relevant actors (Smith, et al, 2010; Anderson, et al, 2019; Olivier, et al, 2020). Rules in the regime do 

not only constrain, they also enable actors to become part and to foster their ability to modify and 

replace existing rules (Smith et al, 2010). Rules can also enable conditions to build trust and reliability 

(Geels and Schot, 2007; McKitterick, et al, 2016).  

Sustainable transitions can emerge because of   multiple agency factors interact across the tree levels. 

Transition theory addresses transformative change through concepts of co-evolution, multilevel and 

multi-phase dynamics and co-design learning” (Gorissen, 2018).  It proposes addressing agri-food 

system transitions at the territorial scale, understood as territorial constructions made of diverse 

initiatives, in which resilience depends on boundaries to the agri-food system (Knickel, et al 2017; 

Lamine, et al 2018). It is also important to take into account that “(i) transition takes place over time 

intervals that vary, depending on the analysis scale (the farm or the agri-food system as a whole); (ii) 

transition is  complex, systemic and requires changes of the whole sociotechnical regime; (iii) 

transition implies strong connections between niche innovations and the dominant sociotechnical 

regime; and (iv) changes in values and individuals’ abilities are fundamental drivers for 

transformations as suggested by  (Magrini, et al, 2019). In this sense, transition research aims to 



understand how different types and forms of agency influence the speed and direction of transitions   

and how they can be engaged and empowered to contribute to the desired transitions to sustainability 

“(Geels, et al, 2010; Loorbach, 2017; Khöler, et al, 2017&2019).   Overall, the MLP embraces the 

sense of multiple agents interacting, which leaves space for different kind of actions (Geels, 2002), 

and multiple factors interact in the transformational capacity of socio-technical and socio-ecological 

innovations (Folke, et, 2010; Wolfram, 2016; Wolfram, 2019; Anderson, et al, 2019) aiming changes 

towards more resilient societies (Loorbach, et al, 2017; Ollivier, et al, 2020).  

 

In this sense, the conceptualization of transformative capacity becomes crucial to understand how 

transformation pathways are fostered, realised and restrained in each of the levels.  Furthermore, how 

different stakeholders interact across human agency and scales to enable transformations.  

 

2.2 Transformative capacity towards resilient rural agri-food systems  

 

Transformative capacity represents the power of empowered stakeholders to change the rules 

governing the access to resources, and the capacity to transform social-ecological systems’ or 

institutions’ trajectories toward ecosystem stewardship at the landscape scale (in Wolfram, 2015 

adopted from Giddens, 1984; Olsson, et al, 2010; Folke, et al, 2010:).   The interdependencies 

between ecological and social processes are essential to understand family farms; for a farm to be 

resilient, it cannot privilege the social nor the ecological (Darnhofert et al, 2016). Diverse factors 

interact for the transformation towards resilient agri-food systems:  knowledge and culture, systems of 

exchange, networks, practices, governance, access to natural resources (diversity), gender and equity 

and discourse “sustainability foresight”.  Niche innovations are considered domains of transformation 

or multiple forms communities can organize to lead to sustainability transformations (Anderson et al, 

2019), in which  transformative changes depend, both on internal tensions within the regime and, on 

the development and adaptive processes of the niche itself (Ingram, 2015;Hebinck, et al, 2018).  ). 

Greater participation and participatory approaches in transitions has been highlighted (Sumane, et al, 

2018; Hebinck, et al, 2018; Anderson, et al, 2019).     
 

Wolfram (2015) considers that “transformative capacity in the urban context is the collective ability 

of the stakeholders involved in local development to conceive, prepare for, and perform path-deviant 

(changes to the norms) towards sustainability within and across multiple complex systems embedded 

in the territory” (a city for Wolfram). Further, (Wolfram ,2016 and Wolfram, et al, 2019) identifies 10 

interdependent components (C) that explain the transformative capacity in an urban territory.   Those 

components C1 to C3 that refer to agency and interaction forms; while C4 to C7 identify core 

development processes such as sustainability and system awareness, knowledge and embedding, and 

C8 addresses knowledge and reflexive learning. While C9- C10 represent relational dimensions that 

affect the rest of components, C9 considers different levels of agency: individual, households, 

institutions, while C10 considers different scales: local, national, regions. In order to make an analogy 

with Wolfram’s heuristic framework for the analysis of the transformative capacity in a rural area, it is 

imperative to support it through the analysis of relevant literature on transformative capacity in rural 

agri-food systems.  

 

Agency interaction forms (C1-C3): encompasses governance (C1), transformative leadership (C2) and 

empowered communities of practices for niche innovations (C3).  The analysis of the food systems 

cannot ignore the differential power relations and the political economy of food systems. Power plays 

a key role in sustainable food systems (IPES-Food, 2016; De Schutter, 2018; Anderson et al, 

2019).The needs and perspectives of small-scale farmers, indigenous communities and disadvantages 

consumers and stakeholders requires the understanding of power dynamics (Egal & Berry, 2020; 

Pigford et al, 2018).     Sustainability transitions research acknowledges the importance of ‘‘who 

governs, whose system counts and whose sustainability gets prioritized’’ (Smith & Stirling, 2010).  

MLP theory has been criticized for not paying enough attention to issues of power (Köhler et al. 2019; 

Smith, et al, 2010).    Bui, et al, 2016 also highlight the crucial role of local authorities in regime 



reconfiguration.  Some transformative processes can put participants at risk, especially if the new 

ideas change power relations (Ribera, et al, 2018).  

Transformative leadership:  actors in leading positions can define the initial phase of transformative 

change (Hebinck, et al, 2018; Miralles et al, 2017), have a broad network, are charismatic, and have 

legitimacy (Hebinck, et al, 2018).  They play a role in building leadership, trust and in developing 

shared visions (Wesley, et al, 2011). 

Communities of practice: niche development and interactions are key processes in transitions leading 

to the integration of new rules and practices into profound regime reconfigurations (Berhout et al, 

2011; Darnhofer, et al, 2016). Promote innovation for, by and with smallholders is key for the 

transformation to resilience food systems (Magrini, et al, 2019; FOLU report, 2019;Knickel, et al 

2017).); and mediate between different knowledge sources: farmer to farmer, institutional and private 

actors.   Rural transformation is triggered by behavioral changes as a result of new knowledge in local 

living labs (experiments) – (Habiyaremye, et al, 2019) and empowered communities of practice 

(Ashkenazy, et al, 2017). 

Core capacity development processes (C4 -C7): comprise aspects such as system awareness (C4), 

knowledge (C5), sustainability foresight (C6) and innovations embedding (C7).   

System awareness: a system vision can stimulate sustainable transitions (Meynards, et al, 2017). 

Attention is put on the meaning of the territory for resilience agri-food system and the importance of 

the reconnections between agriculture, food and the environment in a territorial agri-food system 

(Lamine, 2015; Lamine et, al 2017; Koopmans, et al, 2017), in which participatory planning can play 

a key role (Knickel, et al, 2017). The importance of agricultural diversity in strengthening resilience 

(Darnhofer, et al, 2014; Eat Lancet Commission, 2017; Hodbot, et al 2015) and in the promotion of 

bio-cultural diversity (Johns and Shapit, 2014). “Ecosystem-based strategies with practical farm 

practices, where natural capital (soil, biodiversity, nutrients, water) and multi-functional ecosystems 

can be used as tools to develop productive and resilient farming systems” as suggested by 

(Rockström, et al, 2015). 

Shared sustainability foresight: The need of a shared vision in agri-food systems (Anderson, 2019; 

Bui, et al, 2016; Hebinck, et al, 2018; Olsson, et al, 2010) and its alignment with the demands of 

relevant stakeholders  has been highlighted (Hebinck, et al, 2018). Foresight can diverse roles for 

transformative change: pre-conceptualization of change; offering an avenue for the creation of new 

actor networks; and creation of concrete strategies with a high chance of implementation (Hebinck, et 

al, 2018).   

Innovation embedding and coupling C7: innovations encompasses niche innovations organized 

around a small network of actors sharing the will to break away the dominant regime (Meynard, et al, 

2017;  Darnhofer, 2015).  It includes anchoring and linkages to the regime later (Elzen, et al, 2012; 

Bui, et al, 2016). Developing new visions of farming and food is a key aspect of niche development 

(Smith, 2007; Bui et al, 2016; Pigford et al, 2018).  The reflexive relationships between network 

actors and their institutional environment in which they are embedded is highlighted by (Klerkx, et al,  

2010). In which, “trust” plays a key role in building institutional networking and collaboration 

(McKitterick, et al, 2016).  Ultimately, maintaining livelihoods has much to do with learning, 

adaptation and alignment (Knickel, et al 2017).   

Learning and reflectivity (C8): knowledge and learning are instrumental in bringing about (or 

inhibiting) changes and transformation (Knickel, et, al, 2017). Farmers knowledge, knowledge 

networking and multi-actor knowledge networks that facilitate knowledge exchanges and joint 

learning are crucial for resilience agriculture; farmers need to re-learn and change mind sets in order 

to disrupt with mainstream unsustainable practices (Sumane, et al, 2018).      The importance of 



farmer and networking, capacity to cope and to deal with uncertainties through learning and 

reorganization (Darnhofer, 2016), social and reflexive learning (Elzen, et al, 2012; Sumane, et al, 

2018). Farmers capacity to act is increased through informal networking with other farmers. Informal 

knowledge compensates the gaps in the formal knowledge systems specially in terms of niche 

innovations. Direct knowledge sharing and exchange not only helps to develop and disseminate 

sustainable practices, but also strengthens the social structures through which these practices are 

disseminated (Sumane, et al, 2018).  Participatory knowledge processes demand network, team 

building and openness (Darnhofer, 2016) and knowledge exchange for innovation (Mckitterick, et al, 

2016). The importance of farmers organizations in mediating between different knowledge sources: 

farmer to farmer, institutional and private actors (Sumane, et al, 2018).  

The relational representations (C9-10): different forms of agency (individual, households, 

communities, institutions) and scales (local, regions, national). 

Different levels of agency: interactions vary in the level of agreement between grassroots and 

institutions, and such interactions are always changing and can even co-exist for short periods of time 

as they transition from one relationship to another (Laforge, et al 2016). Agency clearly plays a role at 

each stage of the process (Wesley, et al, 2011).  

Different scales – local, national and outside territorial boundaries:  Innovation ecosystems thinking 

may forester transboundary linkages between sectors and promote enabling environments to better 

address cross-cutting sustainability issues and integrative alternative approaches to agriculture 

(Pigford, et al, 2018).  The interactions between niche actors and local authorities, and at different 

levels: farm, local community, regional and national are recommended (Askenazy et al, 2017;Egal 

and Berry, 2018).).    

  

3. Methods 

 

The literature review above supports the use of the analogy with Wolfram’s (2016) heuristic 

analytical framework to understand the factors enhancing the transformative capacity of agri-food 

systems in a rural context.  

 

The following definition of transformative capacity is assumed:” the transformative capacity in rural 

contexts is the collective ability of stakeholders engaged in the local development to understand, 

prepare for and to act towards a common vision of sustainable transitions; including the way they 

learn and interact with other relevant stakeholders in territory (rural context) and outside it “         

 

The set of components explained in 2.2 were used to prepare the guiding questions for the interviews 

carried out for the study.  

 

3.1 Qualitative analysis 

The study is based on an interpretative paradigm, which enables a close and empathic interaction with 

targeted subjects and places (Corbetta, 2003) for a better understanding of their meanings (Creswell, 

et al, 2018).   Primary data for this study was gathered through semi-structured interviews; focus 

groups, and participant observations aiming a better understanding of factors triggering transitions to 

sustainability in a rural setting.  The information was triangulated with documental analysis of 

policies governing initiatives towards the resilience and sustainability of rural agri-food systems in 

Guatemala. Most of the interviews were carried out “face to face” in Huehuetenango in February 

2020; four interviews were carried out via Zoom in May 2020.   



To assess the strengthens and weaknesses of the transformative capacity towards sustainability in 

rural districts of Huehuetenango, the components were ranked using 5 Likert scales, in which 1= very 

weak; 2=weak, 3= Moderate; 4= strong and 5= very strong. 

Multiple stakeholders influence the sustainability agenda in rural agri-food systems in Guatemala.  

The first list of interviewers included eight persons. Then this list increased to 17 as part of a snowball 

effect, where the first interviewed people suggested some others relevant stakeholders (table 1).  We 

reached a saturation when novel information became scarce with the final interviews (Fush, et al, 

2015; Saunders, et al, 2018). 

Table 1. Interviews in Huehuetenango Guatemala: List of interviewed stakeholders 

ID Afiliation Agency (A) Scale 

Government (Go)   

Go1 

Ministry of Agriculture – MAGA (Municipal level 

and Department level)  

Regime local; department, 

national 

Go2 

Instituto Nacional de Bosques – INAB  (Municipal 

and Department level) 

Regime local; department, 

national 

  

Regime local; department, 

national 

Go3 

SEGEPLAN – Secretaria de Gobernación y 

Planificación  (Department level 

Regime local; department, 

national 

Go4 

Consejo Nacional de Areas Protegidas  -CONAP  

(Department level) 

Regime local; department, 

national 

Go5  

Municipal authorities in San Miguel Acatán 

(COMUDE) 

Regime Local 

Farmer organization (registered as associations or cooperatives) – FO  

FO1 

Technical director: Asociación de Desarrollo de los 

Cuchumatanes  (ASOCUCH) 

Niche 

 

local; department, 

national 

FO2 

Cooperative ASMADI – CBO member of 

ASOCUCH 

Niche Local 

Donors -NGO  (Do)   

Do1 Rainforest Alliance -USAID funding Niche Local 

Do2 Helvetas    

Do3 Nexos Locales  -USAID funding   

Do4 The Development Fund Norway  Niche  Local; international 

ALLIANCES -collaborative   

ALi 1 COOFETAR representative -Member of COCODE  

Regime/niche/or

ganization 

Network 

Ali  2 Mesa departamental de cambio climático   

Regime/niche/or

ganizations 

Network 

Private sector (Pri)    

Pri1 Cámara de la Miel 

Regime -

public/private 

Network 

Pri2  Cámara de Comercio   

Focus group (FoG)   

FoG1 Adaptation committee San Miguel Acatán -SMA Niche Local 

FoG2 

Technical team ASOCUCH – Member of 

COMUDE 

 niche Local 

Source: own elaboration.  

 

3.2 Site location  

Huehuetenango is one of the 22 departments of Guatemala; situated in the western highlands and 

shares borders with the Mexican state of Chiapas in the North and West; with El Quiché in the East, 

with Totonicapán, Quetzaltenango and San Marcos to the South.   Huehuetenango's ethnic 

composition is one of the most diverse in terms of Maya descendent indigenous groups of 

Guatemala). Q'anjob'al, Chuj, Jakaltek, Tektik, Awakatek, Chalchitek, Akatek and K'iche' are the 

https://en.wikipedia.org/wiki/Departments_of_Guatemala
https://en.wikipedia.org/wiki/Guatemala
https://en.wikipedia.org/wiki/Guatemalan_Highlands
https://en.wikipedia.org/wiki/Mexico
https://en.wikipedia.org/wiki/Chiapas
https://en.wikipedia.org/wiki/El_Quich%C3%A9
https://en.wikipedia.org/wiki/Totonicap%C3%A1n_(department)
https://en.wikipedia.org/wiki/Quetzaltenango_(department)
https://en.wikipedia.org/wiki/San_Marcos_(department)
https://en.wikipedia.org/wiki/Q%27anjob%27al_people
https://en.wikipedia.org/wiki/Chuj_people
https://en.wikipedia.org/wiki/Jakaltek_people
https://en.wikipedia.org/wiki/Tektitek_people
https://en.wikipedia.org/wiki/Awakatek_people
https://en.wikipedia.org/w/index.php?title=Chalchitek_people&action=edit&redlink=1
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predominant ethnic groups (Each of these nine Maya ethnic groups speaks its own language 

(https://www.mineduc.gob.gt/).. Subsistence farming is predominant in rural Huehuetenango, and is 

carried out in small plots of less than 2 hectares,  in temperate climates of la Cuchumatanes 

Mountains situated between 2000 and 3000 meters above sea level.   

The Asociación de Desarrollo de los Cuchumatanes (ASOCUCH) is a network of 20 rural 

smallholders’ farmers’ organisations legally registered in 2000.  Its members are registered either as 

associations or cooperatives and women groups coming from 12 out of 31 districts in Huehuetenango.  

ASOCUCH has over 10 000 members, belonging to 6 different Mayan indigenous groups and 

mestizos living in the Cuchumatanes mountains. ASOCUCH has the mission to become an engine of 

territorial initiatives for environmental and productive management that builds local capacities for the 

well-being of rural families, through sustainable, equitable and inclusive rural development 

(ASOCUCH, strategic plan, 2019-2023). Some ASOCUCH’s member organizations participate in 

commercial networks, such as the honey chamber and the coffee and potato chambers, which are 

“public-private initiatives” coordinated by the Ministry of Agriculture (MAGA) from Guatemala City.   

This helps ASOCUCH’s members to influence the agenda and to mobilise resources for selected 

sectors. Though, the main burden of technical assistance remains in ASOCUCH.   

One of the niche innovations promoted by ASOCUCH is the climate adapted villages (CAV) or local 

adaptation plans, in which different communities in a micro-watershed design and work together for 

adaptation plan that builds the resilience of the agri-food system around a micro-watershed, though 

considering the importance of  forest and water ecosystems. Using as a unit of planning the  micro-

watershed is not new, but the novelty of CAV is to put adaptations funds on the hands of local farmer 

cooperatives and associations,  and in making communities protagonists in managing and monitoring 

the adaptation plans. Adaptations funds are used as green micro credits funds to sustain the adaptation 

plans.  To get funding for agricultural activities, farmers must pay green interest rates in addition.  

Green interest rates are e,g. soil conservation practices, agroforestry, seed and biodiversity 

conservation activities.   ASOCUCH is mainstreaming CAV as a core innovation in Huehuetenango, 

and so far, 11 micro-watersheds have it.     However, there is still a risk that CAV can stagnate as 

niche innovation failing to undergo regime changes e.g. extension services and climate adaption 

funds.  In this study we explore if there is any form of transformative capacity to transit from niche 

innovations to sustainable transitions for climate resilience agri-food systems in rural Huehuetenango.   

 

4.Findings 

Landscape influencing agri-food systems’ regime in Guatemala 

The agenda 2030 and the Paris climate agreement form part of the international landscape influencing 

the sustainability agenda in Guatemala, especially in rural agri-food systems engaging most of the 

vulnerable population of the country.   Different national policies and regulations frame the national 

regime governing smallholder’s farmers and rural agri-food systems in Guatemala.  This landscape is 

putting top-down pressures on the regime. Guatemala embraced many of the SDG in agenda 2030 

through its national development plan “Kat’un 2032 – Our Guatemala”.  Kat’un 2032 calls for a 

transition from a current unsustainable development model to one of sustainable human development 

(Kat’un, 2012) it encompasses a sustainable land management for of natural resources and agri-food 

systems, and for the mitigation and adaptation to climate change.  Building sustainable agri-food 

systems is a strategic priority in Kat’un 2032, in which food security and gender inclusion are core 

priorities to transit to resilient and sustainable agri-food systems in the rural areas of Guatemala.   

Política de Seguridad Alimentaria y Nutricional (PSAN- Decree 32/2005). acknowledges the need of 

having locally produced nutritious food and envisages diversified agri-food systems to ensure quality 

and nutritious food in the rural areas of Guatemala.  The national climate law (Decree 7-2013) 

encourages the promotion of productive practices to be able to adapt to a changing climate that 

consider traditional and ancestral knowledge, and appropriate technologies for the ecological 

conditions in the territories.  The programme for forest and agroforestry incentives for smallholders, 

Programa de incentivos para pequeños poseedores de tierras de vocación forestal o agroforestal - 

https://www.mineduc.gob.gt/


PINPEP-  (Decree No.51-2010) provides  smallholders farmers in Huehuetenango the opportunity  to 

access forest incentives for the sustainable management of the territory. These incentives are an 

important pull to build up resilient agri-food systems.   

Transformative capacity of “niche innovations” in Huehuetenango 

This section presents findings of interviewers’ perceptions regarding factors that strengthen the 

transformative capacity of niche innovations in agri-food systems in rural Guatemala. Perceptions 

about restraining factors are also included.  

Regarding inclusive and multi-form rural governance (C1-C3): it is considered average. According to 

interviewed stakeholders, district and department level authorities prioritise infrastructure projects in 

detriment of environmental and resilience projects with smallholders’ farmers. Interviewed argued the 

government have plans and strategies to work towards resilient agri-food systems; this is  a 

commitment of the Guatemalan government as part of the targets defined in the national development 

plan– Kat’un 2032 –However, there were expressed concerns about the existing vacuum on the 

extension services provided by government institutions in the rural districts of Huehuetenango.  It was 

argued that working towards sustainability in agri-food systems in distant rural communities becomes 

a difficult task when there is high staff turnover, which limits continuity and the provision of 

extension services to farmers. Interviewed technical institutions argued they have difficulties in 

getting budgets for resilience and smallholders’ agricultural projects. Government institutions such as 

MAGA have been working towards the rehabilitation of Rural Development Learning Centres 

(CADERS) by forming extension agents on soil conservation, water management, horticulture 

production, food security and nutrition; 10 were trained in Huehuetenango in 2019. These are positive 

steps, but MAGA still has limited capacity to reach all farmers.  Government institutions in rural 

districts are working in alliances with farmer organisations such as ASOCUCH to be able to comply 

with their strategies and plans.    

Scatter staff and economic resources in institution promoting resilient agri-food systems, and the lack 

of interest of in district level decision-makers show the importance of having a farmer organisation, 

such as ASOCUCH that oversees the interests of smallholders’ farmers. ASOCUCH plays a key role 

in promoting innovations and transitions towards resilient agri-food systems in rural districts of 

Huehuetenango.  ASOCUCH brings innovations to farmers, either by organising the resources from 

government incentives for forest protection, by mobilising own resources (micro finance systems) or 

by advocating for the allocation of more resources from the municipal and department budgets to 

smallholders’ farmers. 

One of the key factors that legitimates and enhances the transformative capacity of ASOCUCH is his 

own governance, which is legitimate, inclusive and intergenerational. Member organisations are 

elected in Assemblies with representation of all member associations and cooperatives.  Member 

organisations participate in decisions as part of the Board of directors.  Representatives “farmers, 

women and youths” from members organisations participate actively in different commissions and 

working groups at district, municipal and national level.  Knowledge and capacity-building on 

advocacy issues, leadership and gender equality and intergenerational perspectives is continuous and 

embedded in the strategic plan of ASOCUCH and in the annual/action plans of each member 

organisations.   Multiple networks and collaborative alliances are also promoted with the participation 

of public and private stakeholders. ASOCUCH understands the value of working with both decision-

makers and technical staff in institutions e.g. Ministry of Agriculture (MAGA), the Instituto Nacional 

de Bosques (INAB).   

–“We need to work with the municipalities and government institutions, they are the normative 

entities and we cannot work outside government’s norms and regulations”, but we continue 

innovating and advocating for transformations in favour of smallholders’ farmers” (interview) – 

C2. Transformative leadership: this is ranked as strong among farmers organisations.  Leaders have 

appropriate skills.  Not only old leaders, but also new generations of boys and girls are prepared and 

participate actively in youths and gender commissions at district, department and national levels.  A 



common challenge is to avoid elite capture by some leaders. Elite capture in terms of leadership is an 

issue that requires constant follow up and sometimes creates divisions in communities. Sometimes, 

the board of directors in ASOCUCH must mediate if a conflict is not solved internally by a member 

organization.   Interviewers among farmer organisations expressed their lack of trust on municipal 

leaderships. Trusted leaders are mostly outside the regime.  

C3. Empowered organizations, networks, alliances (communities of practice):  the 20 associations and 

farmer cooperatives members of the umbrella organization become a community of practice where 

innovations are tested and mainstreamed across households and across local institutions.  Innovations 

are mainly promoted by the umbrella organization – ASOCUCH – with the support of international 

donors, and through the work in alliances with government institutions, private actors, and donors. 

The umbrella farmer organization is the main responsible for the technical assistance, as well as, for 

capacity building and mobilisation of farmers for policy advocacy and locally based technical 

assistance. 

Critical capacity development processes (C4-C7) is ranked as average after analysing interviewers’ 

perceptions.    

With regards to  system(s) awareness and memory (C4) - the micro-watershed as a unit of planning in 

“climate adapted villages”-CAV contains a holistic approach, which investigates the whole agri-food 

system in the watershed, ensuring that water and forest ecosystems are also included in the analysis. 

The forest incentives complement activities and resources required to implement the adaptation plans.  

Government institutions working with agri-food systems in Huehuetenango are still planning within 

the political boundaries; coordination with municipalities in terms of CAV is still weak.  

Common sustainability objective (C5)– Interviewed institutions argued there is a shared vision to 

build resilient agri-food systems in rural Huehuetenango, although uncoordinated pathways to get 

there.  Many interviewed argued most actors work as silos with own targets groups and approaches.  

ASOCUCH has tried to align their strategic priorities to those in Kat’un 2032, but their achievements 

are not reported as part of the achievements at municipal level.     

Diverse community-based experimentation with disruptive solutions (C6)– The umbrella farmers’ 

organisation (ASOCUCH) is leading the innovations and engages donors and relevant stakeholders at 

district and department levels.  ASOCUCH has managed to set the agenda with innovative and 

disruptive solutions, such as the climate adapted villages (CAV), which becomes self-sustained by 

using green micro-credits. Green micro-credits are schemes managed by a local farmer cooperative 

that require environmental improvements such as soil conservation practices, agrobiodiversity 

conservation and agro-forestry alternatives as an additional repayment of the loans. The replication of 

such success initiatives depends on availability of funds from donors, or the incorporation of 

compensations schemes for agro-forestry and any other system that builds resilience in rural agri-food 

systems.   

Despite budget limitations, ASOCUCH is mainstreaming the use of CAV in different micro-

watershed in rural Huehuetenango (Map 1).  CAV has helped to bring donors on board, and technical 

committees in CAV are also pulling inn resources from the municipalities and forest incentives to 

strengthen the adaptations plans.  

 

 

 

 

 

 



Map 1. Replication of Climate adapted villages in Huehuetenango: 11 micro watersheds.  

 

Source: ASOCUCH, 2020. 

 

C7 Innovation embedding – is ranked as average. Technical staff and directors in ASOCUCH 

expressed the importance of having constant innovation as part of progress and long-term permanence 

of the organisation.   Highly qualified technical staff in ASOCUCH and local “farmers” promoters 

formed in the member organisations are developing new ideas, which are rooted on local needs and 

realities.   The strategic actions of the organisation are embedded in the strategic plan for the whole 

network of organisations that are members of ASOCUCH, but also in the actions plans developed by 

each one of the member organisations.    Embedding in national incentives programmes: the 

programme of incentives for small farmer holders is a crucial programme for all member 

organisations of ASOCUCH, and one of the success stories of regime changes in the past.  PINPEB 

allows them to have permanent incentives to protect the forest and to eventually promote more agro-

forestry systems to enhance resilient agri-food systems.  Instead of creating new laws, some of the 

interviewed argued it is better to expand the scope of the PINPEB to strengthen the conservation and 

diversification of agro-forestry systems and in that way contribute to building resilient agri-food 

systems.  Getting annual budget allocation for PINPEB is a struggle every single year, farmers from 

ASOCUCH and the whole Guatemala must mobilise in the Congress for the approval of budget 

allocation for PINPEB.  “There has not been a single year without advocacy to the Congress to get 

budget allocations for PINPEB” –.   

C8 Reflexivity and social learning – it is ranked as average. This is ranked as weak by most 

organisations and institutions interviewed. The umbrella farmer organisation prepares local promoters 

in technical issues related to forestry, climate resilience, agrobiodiversity and seed conservation.  

Highly qualified farmers get all technical skills to be able to do advocacy at any level of agency.  

Thus, it was observed, through focus groups discussions, that some of the local adaptation committees 

still need preparation in advocacy issues, especially those living in distant districts.  Limitations in 

terms of permanent staff in government institutions makes it difficult to plan and to collaborate in a 

long-term perspective.  It was observed that there is not such institutional memory or knowledge 

enhancement; new employees assume with almost no documented information from the predecessors. 



Lack of institutional memory is a common issue among technical government institutions and in the 

municipalities. 

Critical relations at different agencies and scales (C9-C10) – is ranked as strong. The umbrella 

farmer organisation “ASOCUCH” oversees niche innovations, mobilises human and financial 

resources and build alliances for critical capacity development processes towards sustainable agri-

food systems in rural districts of Huehuetenango.  ASOCUCH facilitates transformations at different 

levels of agency: individuals, households, farmer organizations, institutions and in multi-institutional 

collaborative alliances.   It was mentioned in interviews and focus groups that changes in people’s 

mindset requires long-term commitment and close follow up. This is difficult for those institutions 

and donors struggling with high personnel turnover and short-term funding cycles of less than two 

years.  The umbrella organization has few donors committing funds for 5 years periods and its helps 

in getting long-term changes.     The interaction at different scales local, national, international is 

ranked average. Most government agencies such as MAGA, CONAP and some international non-

governmental organizations can transit at different scales.  There are some gaps in terms of technical 

assistance and follow up among most government institutions. 

According to interviewed people, most stakeholders in rural Huehuetenango have a “silo approach”, 

in which institutional priorities weigh more that common sustainability agendas. Multi-institutional 

collaboration is an emerging arena for many government institutions and even donors.  There are 

some positive steps, e.g the honey public-private collaborative initiative. Although, scatter resource 

allocation among government institutions undermines its functioning in the long-term.   

The existence of an umbrella farmer organisation (ASOCUCH) with a long-term commitment plays a 

key role towards resilience agri-food systems in rural Huehuetenango.  The continuity of technical 

staff in the main office, is backed up by highly qualified local promoters in the member organisations.   

ASOCUCH plays a catalysator role; the one bearing the burden of an inclusive and legitimate 

governance and the main driver of transformations towards sustainability by and for smallholders’ 

farming systems in rural Huehuetenango in Guatemala (Figure 1). 

Figure 1.  Factors that strengthen the transformative capacity to sustainability: the case of 

ASOCUCH a network “umbrella” farmer organization in Huehuetenango-Guatemala.  

 

Source:  based on Wolfram, 2016, with adaptation to the rural context. 



Notes: text in red denotates restraining pathways towards sustainability, while green shows positive 

pathways. 

ASOCUCH as a farmers’ network facilitates different forms of agency and interactions in rural 

Huehuetenango; is conceived as a catalyst organisation in Huehuetenango by their member 

organisations and  relevant government institutions, e.g. Ministry of Agriculture (MAGA), Instituto 

Nacional Forestal (INAB),  Consejo Nacional de Areas Protegidas (CONAP), by donors,  and other 

non-governmental organizations and by Municipal authorities. ASOCUCH’ member organizations are 

part of different coordinating groups, such as the Alliance of beneficiaries of PINPEB “Incentives 

programme for small-scale forest farms”,  and round tables of climate change, which has presence at 

department level (Huehuetenango) and at national level. ASOCUCH is also a member of COFETAR 

“Comisión de Fomento Económico, Turismo, Ambiente y Recursos Naturales at Municipal level. 

COFETAR is formed by relevant development stakeholders that have a presence in the districts and 

Municipalities in Huehuetenango.    

ASOCUCH is the catalysing factor that enables different interaction forms (C1-C3), facilitates and 

provides capacity building to farmers and even other stakeholders on key capacity development 

processes (C4-C7).  The network of farmers and its extended collaborative networks and alliances are 

pivotal in building relational dimensions (C9-C10) by creating changes at different levels of human 

agency: individual, households and communities, and at different scales: local, department and 

national level. 

 

5. Conclusions 

The analogy with Wolfram (2016)’s heuristic framework for the analysis of the transformative 

capacity towards sustainability of niche innovations in a rural setting was pertinent.  It provides good 

insights for the understanding of triggering and disruptive factors that can lead to or restrain the 

transition to radical changes towards resilient agri-food systems.   

The need for innovations towards resilient agri-food systems in smallholders’ rural communities is 

mentioned in plans and policies, but not prioritised in budget allocations neither at municipal nor at 

department level in Huehuetenango.  Multi-institutional collaboration is an emerging arena for many 

government institutions and even donors. Most stakeholders are dominated by a “silo approach”, 

where internal institutional priorities weigh more that collaborative sustainability agendas. There is a 

willingness among all interviewed to move away from silo thinking and transit to common 

sustainability agendas for the implementation of social, ecological and technical innovations.  

However, this willingness is restrained by a lack of permanent human resources and by scatter long-

term funding among national institutions and international donors.      

Rural farmers have often limited access to innovations; therefore, the role of a farmer networks 

represented in an umbrella organization is crucial to bring innovations to rural farming communities 

and to contribute to sustainable transitions in rural agri-food systems.   The umbrella organization 

plays a key role in bringing innovations and technical assistance to farmers, in promoting more 

sustainable transitions at different levels of agency from individuals, households to local institutions, 

and across different interactions scales: locally, national and even internationally.   

The umbrella farmers’ organisation is the main catalysator that triggers the transformation to 

resilience agri-food systems in rural Huehuetenango. Niche innovations in isolation do not lead to 

radical transitions in a rural setting.   System awareness when planning interventions in a territory 

such as planning for climate adaptation (CAV) is helping the network of farming organisations to 

have a better understanding of the territory and the associated climate threats. Ecological and climate 

aspects are well embedded in the planning in the territory for the farmer organisations, but not among 



municipal authorities. Municipal authorities still prioritise infrastructure projects rather than building 

resilience in agri-food system.    

National funding schemes for smallholders’ forest conservation and climate adaptation in rural 

communities of Guatemala is crucial to trigger paths towards sustainability. In which, the network of 

farmers organised around the forest beneficiaries is highly needed. Constant advocacy of farmers is 

required to demand annual budget allocations to the incentive scheme, and then to downscale it to 

district level. The alliance of smallholders’ forest beneficiaries actively interacts at different forms of 

agency and geographical scales.   This role is highly appreciated by government institutions, donors 

and all relevant stakeholders promoting resilient agri-food systems in Huehuetenango.  

The presence of a strong farmer organization in the Cuchumatanes Mountains in Guatemala is crucial 

to lead to transformations towards resilient rural agri-food systems. Its inclusive governance 

guarantees its legitimacy and contributes to build long-terms commitments towards the resilience of 

local agri-food systems.  
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Abstract 

In recent years, transitions research has successfully focused on phenomena 
associated with the potential of improving sustainability. Scholars have studied 
the emergence of sustainable innovations as well as the decline of unsustainable 
practices. At the same time, the field has largely missed out on unsustainable 
transitions, which are transformations that ‘make things worse’. Take the rapid 
diffusion of SUVs or the emerging promises around space tourism, for example. 
Both contribute to increasing energy consumption and greenhouse gas emissions. 
Attending unsustainable developments in transition studies is a major next step. 
Practically, it is important to direct policy attention to unsustainable innovations 
as long as they are in an early stage to prevent the formation of new structures 
(e.g. businesses models, infrastructures, needs) that will be difficult to abolish later 
on. Theoretically, research into unsustainable developments opens up new issues 
and challenges for transition studies, e.g. players involved in contrasting 
developments (electric vehicles and SUVs), scope issues (short vs long-term 
developments) or the formation of needs. This article explores the phenomenon of 
unsustainable transitions and discusses implications for research and policy. 

 

Keywords: Unsustainable transitions, needs, path-dependency, transport, space 

 

1 Introduction 

Sustainability transitions research has gained quite some prominence in the 
literature on innovation studies and beyond (EEA, 2019; Köhler et al., 2019; 
Markard et al., 2012). More and more researchers are focusing on fundamental 
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socio-technical transformations that have the potential to improve sustainability 
in sectors such as energy, transport, agri-food or water. Research on sustainability 
transitions has primarily focused on the emergence and diffusion of innovations, 
e.g., in renewable energies or electric mobility, that have a potential to improve 
sustainability issues such as air pollution or greenhouse gas emissions (Markard, 
2018; Mitchell, 2016). Scholars have also started to explore the decline and 
eventual phase-out of established but unsustainable technologies or practices 
such as incandescent light bulbs, single use plastics or coal fired power generation 
(Rosenbloom, 2018; Stegmaier et al., 2014; Turnheim and Geels, 2012). Both, 
supporting the diffusion of more sustainable practices and accelerating the decline 
of unsustainable practices are key policy strategies to improve sustainability.  

However, and unfortunately, there are also many ongoing transformations that are 
unsustainable: for example, we consume ever more goods (e.g., clothes, 
electronics), live in bigger homes, commute more and longer distances, and enjoy 
exotic vacations that require air travel. We see that new products or processes or 
changes in lifestyles have emerged, which are problematic for sustainability. 
Especially when they have diffused widely, their ecological (or social) footprint 
becomes even more visible. Think of sports utility vehicles, fracking, energy 
intensive computing, cruise ship vacations, outdoor patio heating or flying cars.  

So far, research in the field of sustainability transitions has very much neglected 
these negative developments but concentrated on the positive (Antal et al., 2020). 
This is why, in this paper, we widen the scope of transitions research to 
developments that are problematic. We focus on the emergence and diffusion of 
unsustainable innovations and explore the implications for both research and 
policy. Our intention is twofold. First, we want to create attention for what we 
believe is a blind spot in sustainability transitions research: the study of 
unsustainable innovations and unsustainable transitions. Second, we want to 
show that concepts from transitions research can be used to study, and possibly 
also prevent, unsustainable transitions. Studying unsustainable transitions may 
provide important lessons for the frameworks and concepts we currently use.  

We proceed as follows. First, we conceptually clarify what a scholarly focus on 
‘unsustainability’ could imply (section 2). Here we will distinguish and compare 
different lines of research, both within and outside the field of transition studies. 
This exercise allows us to formulate better the analytical challenges of 
unsustainable transitions.  

In section 3, we will explore two examples of transitions that point in an 
unsustainable direction, one in a spectacular way (the case of space tourism) and 
the other (sports utility vehicles) silently and hardly noticed. This contrast, 
together with the different stages of development, allows us to obtain first insights 
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into the dynamics of unsustainable transitions and the lessons for policy and 
research.  

Sports utility vehicles (SUVs) are characterized, among other things, by high fuel 
consumption. They have already diffused quickly in many markets, thereby not 
only replacing more efficient conventional vehicles but also counteracting the 
positive climate effects associated with electric vehicles. The SUV case points to 
the problematic role of an incumbent market and firms, which, while struggling 
with major disruptions in the field due to digitalization and climate change, 
continue to delay ongoing transformations (Wells and Nieuwenhuis, 2012). The 
SUV case is also interesting as it continues a car centric culture with strong 
dependence on automobility and increasingly unsustainable practices on the user 
side (Mattioli et al., 2020; Wells and Xenias, 2015). 

Space tourism is a prospective market in the early stages of development, which 
comes with high and impactful greenhouse gas emissions in the stratosphere 
(Spector et al., 2017). This new industry is characterized by rapid technological 
progress, a high degree of fascination and very optimistic promises (Spector and 
Higham, 2019). From a transition perspective, space tourism is of particular 
interest as it might contribute to a significant shift in consumer aspirations and 
needs, similar to the advent of air travel in the middle of the last century. The case 
is also relevant for transition research as the industry is in an early stage of 
development, which means that there is an opportunity, e.g. for policy, to intervene 
before major lock-ins have developed. 

In the last part of the paper, we draw the following conclusions. Unsustainable 
transitions deserve more attention by policy and research as they counteract 
ongoing attempts to tackle grand sustainability challenges. Unsustainable 
innovations in early stages are particularly important as their trajectories can still 
be shaped (no regime structures yet) and needs have not formed yet.  

2 Theoretical background 

This paper addresses the question of what the attention for unsustainable 
directions could imply for transitions research. We build on the literature on 
sustainability transitions (Köhler et al., 2019) and seek to further improve this field 
of research. In addition, the paper draws from related strands of research, 
including studies on the role of users in innovation (Hyysalo et al., 2016) and on 
the development of needs in society (Graber, 2007; Graber, 2007).  
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2.1 Gaps in sustainability transitions research? 

Sustainability transitions research is an emerging field concerned with processes 
of fundamental change in socio-technical systems (Markard et al., 2012; Smith et 
al., 2010). It is particularly interested in socio-technical transitions that are 
associated with social or environmental sustainability targets. A central 
assumption of transitions research is that existing socio-technical systems around 
e.g., energy, transport or agri-food must change fundamentally for sustainability 
burdens to be reduced. 

From a sustainability perspective, transitions research has evolved over time. At 
first and for many years, scholars have studied the interplay of path-dependence 
and resistance to change at the level of established socio-technical systems (and 
the associated regimes), and radical alternatives such as solar or wind energy, 
which emerge in niches and challenge existing regimes (Kemp et al., 1998; Smith 
and Raven, 2012). In this line of research, the central strategy to improve 
sustainability is 1) to foster the emergence of innovations, which have a potential 
to contribute to more sustainable modes of production and consumption. Solar 
and wind energy or electric vehicles are typical examples in this regard (Messagie, 
2020). Research has made much progress to better understand the processes that 
block or delay innovation, and those that drive innovation and diffusion (e.g. 
Hekkert and Negro, 2009). 

Typical research questions around this first strategy include the following. What 
are key processes of innovation and how can they be stimulated in order to 
overcome initial barriers? How can public policies support sustainable innovation? 
Key frameworks to address these questions are strategic niche management 
(Hoogma et al., 2002; Schot and Geels, 2008) and technological innovation systems 
(Bergek et al., 2008; Markard et al., 2015). 

Second and more recently, transition scholars have also started to explore a second 
strategy, which is 2) to accelerate the decline of unsustainable technologies, i.e. of 
those arrangements that cause particular sustainability problems. This new 
interest in decline has been portrayed as the ‘flipside’ of innovation (Turnheim and 
Geels, 2012). Incandescent light bulbs, coal fired power generation or internal 
combustion engines are examples for studies on decline (Meckling and Nahm, 
2019; Rosenbloom, 2018; Stegmaier et al., 2014). 

A central rationale for research into decline is that much persistence is needed to 
destabilize existing regimes, to initiate and accelerate decline, and eventually to 
phase-out unsustainable practices (Kivimaa and Kern, 2016; Turnheim and Geels, 
2012). Emerging research topics around decline include the stability of established 
systems (Turnheim and Geels, 2013), how to politically support decline (Kivimaa 
and Kern, 2016; Rogge and Johnstone, 2017), the discursive struggles of 
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competing groups of actors (Isoaho and Markard, 2020; Rosenbloom, 2018), 
societal implications such as job losses (Johnstone and Hielscher, 2017), or 
indicators for decline (Markard et al., 2020). Policies such as phase-out programs, 
technology bans or carbon pricing have been suggested to support processes of 
decline (Kivimaa and Kern, 2016; Rosenbloom et al., 2020). 

The question, however, is whether it is sufficient to study either innovations that 
promise to contribute to sustainability and or the decline of unsustainable 
technologies. Does the field of transitions studies already cover all relevant aspects 
of (un)sustainable transformations?  

 

Figure 1: Four different foci for strategies to improve sustainability through socio-technical 
change 

When we construct a 2x2 matrix around emergence versus decline and sustainable 
versus unsustainable developments, two complementary sets of research 
questions appear (Figure 1). Quadrants 1 and 2 represent developments policy 
makers might want to support out of sustainability concerns, while quadrants 3 
and 4 contain developments policy might want to avoid.  

In sustainability transitions research, the quadrants to avoid have received very 
little attention and so there is opportunity for future research (Figure 2). 
Developments in the upper left (4) are about the decline of practices and system 
configurations that are more sustainable than current ones. A classic case in 
innovation and transition studies is that of sailing ships being replaced by steam 
ships (Geels, 2002). Or think about practices, which were the norm some 
generations back (and in some places still are) and which we abandoned for 
alternatives that, among other issues, are much more energy intensive: Living close 
to your workplace, not using a car, not relying on air conditioning or not taking a 
hot shower every day (Shove and Walker, 2010; Walker et al., 2014). Often, 
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practices have turned from luxuries (e.g., flying and the ‘jet-set’) into commonplace 
activities and needs have formed around them (Lie and Sørensen, 1996; Sørensen, 
2006). Internet access, for example, has turned into necessity, raising concerns for 
example about the ‘digital divide’ for those who don’t have it (Treré et al., 2020). 

Developments in the lower right (3) are in the focus of this paper: innovations that 
are problematic in terms of sustainability.1 If they diffuse widely, they become even 
more problematic. Their sustainability impacts multiply and lock-ins emerge, 
which means that they will be very difficult to abandon or replace.  

 

Figure 2: Examples of different kinds of transition processes 

Note that the matrix is primarily a rhetorical device to support our argument. 
These dimensions are not sufficient to cover all unsustainable developments 
happening in socio-technical transitions. We will briefly come back to this in 
section 2.3. 

2.2 Challenges when dealing with sustainability issues 

There are several challenges when it comes to assessing whether an innovation is 
sustainable or not. These include i) uncertainty, ii) values, iii) multi-
dimensionality, iv) scope and v) use issues (Pope et al., 2004). We briefly discuss 
these below because they are central for our two cases and sustainable innovations 
more generally. We are aware that there are longstanding debates around these 
issues, of which we just wrap up some essentials. 

First, innovations are inherently uncertain. In early stages of innovation, we just 
know very little about the potential benefits and shortcomings of an innovation 

                                         

1 Note that, in the following, we just concentrate on climate change as one sustainability dimension. 
We come back to this limitation in the discussion. 

Phase 1: Niche protection

sustainable unsustainable

emergence

decline

Next: Unsustainable transitions 

Phase 2: Regime destabilizationHistoric transitions



 7 

(Genus and Stirling, 2018). For example, who would have thought that the 
innovation of computer-to-computer communication at DARPA would result in 
Facebook and millions of people uploading pictures of their cats or dinner? 
Uncertainty and unpredictable outcomes constitute fundamental challenges for 
any assessment.  

Second, sustainability issues are a matter of values and preferences. Sustainability 
concerns depend on the values and preferences of those who are involved, and 
different societal groups or constituencies carry different values when it comes to 
e.g., climate change, clean water, air pollution, security etc. Also, these values are 
socially constructed and might change over time.  

A related issue is multi-dimensionality. In sustainability (transitions) research, we 
often tend to focus on one sustainability dimension such as climate change. 
However, there are many other dimensions such as those listed in the 
17 sustainable development goals (Sachs et al., 2019). Often, there are trade-offs 
between different sustainability goals. For example, both wind and nuclear power 
are low-carbon technologies. While wind has negative impacts on nature and 
(arguably) landscapes, nuclear power plants produce highly problematic waste, 
bear the risk of nuclear accidents and can be used to arm atomic weapons.  

A fourth issue is the scope of analysis. Whenever we draw boundaries, e.g., around 
a sector or country, there is a risk of ‘environmental problem shifting’ (van den 
Bergh et al., 2015). A selected sustainability problem is solved within these 
boundaries (e.g. Western countries) while other places are confronted with 
additional problems. Take electric vehicles, which reduce air pollution and GHG 
emissions but require problematic resources for their batteries such as cobalt, 
which – partly – is produced by artisanal mining and child labor in the Democratic 
Republic of Congo (Sovacool, 2019). Similar issues apply to sectoral boundaries.  

The temporal scope is closely related to this. For example, an innovation can be 
more sustainable in the short run but generate bigger problems later on. Re-usable 
rockets are clearly an innovation that generates sustainability improvements (less 
waste and pollution) in today’s space industry. In the future, however, they may 
turn into a problematic technology, when they enable dramatic cost reductions 
and become the stepping stone for space tourism (see below). In the long run 
though, we can also envision a future, in which space tourism is again the stepping 
stone for reaching out beyond Earth, the sustainability implications of which we 
can hardly grasp. 

Finally, there are many different ways of how technologies can be used. Developing 
reusable rockets for scientific missions can be viewed as sustainable, using them 
for touristic purposes is less sustainable. Pattern recognition can be used to 
identify faulty products in a production system, or to track political activists in a 
totalitarian state. The use issue is related to the temporal scope and to uncertainty.  
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We extract three major lessons from this. I) Whether an innovation should receive 
policy support (or should be abandoned) for sustainability reasons is a political 
decision by a specific constituency in a specific context at a specific time. II) 
Unfolding transition pathways are laden with uncertainties and unwanted effects 
may occur. It might even be that the earlier decision in favor of policy support 
needs to be revoked later as new insights emerge and scientific knowledge evolves. 
III) All innovations come with a variety of sustainability effects on a variety of 
dimensions. Also so-called ‘sustainable innovations’ will come with negative 
effects, which is why some question whether e.g. sustainable transitions are 
possible at all in capitalistic economic systems (Feola, 2020). 

2.3 Unsustainable innovations 

In this paper, we focus on unsustainable innovations. Our intention is to direct 
attention to the risk that policy making might overlook systemic sustainability 
problems in early stages of development, thereby missing the window of 
opportunity for early intervention and re-orientation.  

To be clear, we do not want to assess whether an innovation is sustainable or not. 
Fracking technology, for example, comes with unwanted effects such as seismic 
tremors or minor earthquakes, excessive water use, potential water pollution or 
gas leaks (Hammond and O’Grady, 2017). These issues are addressed by research 
in the broader field of technology assessment studies (Schot and Rip, 1997). For 
our purpose, it is sufficient to point to potential sustainability problems, especially 
to those that are inherent to the innovation, which means that they are not just 
teething problems of early stages of development, or unwanted effects, but very 
likely to remain and increase once the innovation is successful and diffuses widely. 

To stay with the above example: in our understanding, fracking technology 
qualifies as an unsustainable innovation with regard to climate change because it 
is inherently linked with greenhouse gas emissions. Fracking is a process 
innovation for a product (natural gas) that contributes to global warming. Due to 
the innovation, natural gas becomes cheaper, which increases its competitiveness 
and decreases the chances to replace it with low-carbon alternatives.  

To summarize, the task when studying unsustainable innovations is to identify 
inherently problematic issues and to mobilize (policy) attention to guide unfolding 
transitions in a way to avoid unsustainable outcomes. This is particularly relevant 
in areas such as climate change, where we do not want to undermine ongoing 
policy efforts by new problems that arise unnoticed while policy is busy fire-fighting 
elsewhere. 
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2.4 Needs and unsustainability 

A pertinent issue regarding unsustainable and sustainable transitions is the 
ambivalent status of ‘need’. The standard image is that innovation happens to 
address needs. The task of engineers and firms, according to this image, is to find 
out what is problematic in society and to develop solutions (Van Lente, 2019). This 
position fits with the prevalent instrumentalist view on technology, which argues 
that humans have to rely on their ingenuity and tools to survive. In modern life, 
survival has been replaced by a broader set of needs: needs express what it takes 
to fully participate in society, in terms of mobility, living, working, fulfillment etc. 
The assumption is that exist somehow and somewhere prior to innovation and new 
technology (Kemp and van Lente, 2011).   

Historical studies of technologies, however, show that needs typically do not exist 
when new technologies emerge (Shove, 2003). The iconic case study on the history 
of the bicycle at the end of the nineteenth century, for example, stresses that it 
took 25 years before a model emerged that we now recognize as a bicycle (Pinch 
and Bijker, 1984). During decades a bewildering range of different models was tried 
out, featuring different wheels sizes, different locations of the pedals, or different 
suspensions. Pinch and Bijker (1984) show that there was no consensus about 
what one should do with "bicycle" and what one could expect from its use. The 
idea of what a bicycle ‘is’ and the criteria of a ‘good’ bicycle had to be developed, 
together with the development of new models. At first, there was curiosity to try 
the strange devices; and gradually new usages emerged. With the emergence of 
new habits and new practices (such as commuting), the bicycle became a familiar 
element in the design of daily life. Only after such "domestication" a bicycle will be 
missed when it is not available, only then it will appear as an unmet need 
(Sørensen, 2006). The need for bicycles, therefore, is not to be found at the 
beginning but at the end of a long and twisting road of technology development.  

Companies know that creating new needs is part of the attempt to develop new 
technologies. In most sectors, the budgets for R&D and for marketing are about 
the same. Peter Drucker, a well-known business scholar stated: "There is one valid 
definition of business purpose: to create a customer" (Drucker, 1954, 37). Again, 
the history of technology provides many examples, for instance the success of 
George Eastman (1854-1932), developer of the Kodak photo camera (Utterback, 
1994). At the end of the 19th century, photography was a cumbersome activity for 
specialists. Eastman's idea was to make photography a low-threshold activity and 
he used celluloid instead of glass as the substrate of light-sensitive emulsion, 
which allowed rolling up light-sensitive layer. He placed the roll in a closed box 
and users could send the entire device to the manufacturer, who would return the 
developed photos with a new, empty roll in the box. Eastman presented 
photography as a simple activity ("you push the button, we do the rest"), no longer 



 10 

for the crucial moments of life only but fitting with daily life, too. Indeed, 
photography became ubiquitous and an inseparable part of everyday life.  

Note, however, the curious reversal: needs now appear as having been there all 
along. Instead of being the outcome, needs are now presented as the starting point 
and even the explanation of the development. The effect gets the status of cause. 
Marketing studies have coined the term ‘latent need’ to accommodate the reversal. 
This mysterious factor has not been visible, nobody knew it existed, but it was 
there, perhaps already for centuries, and now pulled of a new development. Magic? 
No, circular reasoning. 

Instead of being a visionary and creative developer, Eastman only ‘served’ the need 
and successfully solved a problem. (But which one? The problem that there were 
no cameras!). Likewise, firms under attack readily point to their customers: they 
are to blame, not the firms who humbly and dutifully serve their needs. 

In societal debates on technology and sustainability, the reversal of cause and 
effect also brings a self-imposed powerlessness. If we see need as a cause, then 
new technology appears as inevitable: how can we be against fulfilling needs? 
Indeed, questioning the needs of others is seen as paternalistic, not fitting with a 
liberal society (Shove et al., 2020). Yet, when we acknowledge needs as effects, we 
are encouraged to pay more attention to what needs will follow with new 
technology. Are these the needs we can allow ourselves to have? Or do we prefer 
other needs? 

3  Two cases of unsustainable innovations 

Thus far, we addressed the theoretical and conceptual issues that come with 
unsustainable transitions. The second route of this paper is to explore two cases. 
Here, we look at two examples of unsustainable innovations, SUVs and space 
tourism. They vary in several dimensions, which is why we expect to see a broad 
range of phenomena. We suggest taking a closer look at five analytical dimensions 
(Table 1).  

Table 1: Analytical dimensions and main differences across the two cases 

 SUVs Space tourism 

Innovation and context: 
What is the core of the 
innovation? What are key 
context developments that 
influence the innovation? 

Incremental product 
innovation in the automobile 
industry, strong existing 
regime 

Emergence of a new 
(extravagant) service industry in 
the rapidly developing space 
flight sector; relies heavily on 
new development of rockets and 
spacecrafts, reduced costs and 
competition. 
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Sustainability implications: 
What are the main 
implications (benefits/ 
shortcomings) for 
sustainability? Which of these 
will be difficult to avoid 
(inherent)? 

Inherent increase in materials 
and energy consumption; 
problematic CO2 emissions 
with ICE technology 

Inherent unsustainability, 
massive energy consumption, 
problematic CO2 and soot 
emissions  

Innovation system and 
path-dependency: 
What are key system elements 
that support the innovation? 
What is the risk of path-
dependent innovation? 

Mature innovation, strong 
industry complementarities 
within existing regime 

Early stage innovation (mainly 
trials with few exceptions of 
successful missions); no 
dominant designs yet 

Needs: 
What are dominant user 
practices? Is the innovation 
already turning into a 
necessity? 

Diffused widely, mass market, 
embedded in society, strong 
needs around status, safety, 
leisure, lifestyles 

Luxury for the ultra-rich; no 
widely established needs yet 

Policies and potential 
pathways: 
What are potential (more or 
less sustainable) transition 
pathways? How could they 
possibly be shaped by STP? 

Unsustainable pathway 
around car-based mobility 
becomes even more 
unsustainable; SUVs 
counteract alternative 
pathways around electric and 
hydrogen propulsion 

Potential emergence of a new, 
unsustainable industry in an 
under-regulated sector; new 
policies and regulations to 
constrain touristic space travel 
is urgent 

 

3.1 SUVs 

SUVs are an example of an incremental innovation in a mature market. The 
definition of an SUV is imprecise. The US SUV segment first emerged as a 
significant phenomenon in the early 1960s, following a ‘temporary’ import tax of 
25% on this class of vehicle along with effective exemption from fuel economy 
regulations that made the segment a secure and profitable business opportunity 
(Reynolds, 2019). Regulations defining vehicle classes (mostly for taxation 
purposes) vary widely between countries (Dineen et al., 2018) while market-based 
segments are somewhat arbitrary. SUVs now as a bridge segment between the 
traditional off-road and pick-up style vehicles that have been in use for decades, 
and medium-sized family cars and hatchbacks that formed the bulk of the market 
until recently. These so-called ‘crossover’ vehicles lack true off-road capability but 
have the styling cues, bulk and height of genuine SUVs.  

One of the definitive cars of this new crossover SUV segment is the Nissan Qashqai. 
First brought to the market in 2006, this model was hugely successful and 
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stimulated many other incumbent vehicle manufacturers to offer similar models. 
Thus, the boom in SUV sales was created: 

 “We managed to persuade the business that we could break down some of 
these barriers by taking the best bits of a family hatchback and adding the 
elements of SUVs that are most attractive to customers. And so, the idea of 
the first ‘crossover' was born.” (Nissan, 2017) 

The entry level Nissan Almera it replaced weighed about 1,254kg and averaged 
176.5 gCO2/km. The Qashqai 1.5 liter in 2006 had a weight of about 1,454kg 
(15.9% more) and averaged 201.0 CO2 g/km (14% more). 

According to JATO Dynamics (JATO, 2019), global SUV sales grew from 16.6 
million (2014) to 29.7 million (2018) while market share grew from 22.4% (2014) 
to 36.4% (2018). In Western Europe according to ACEA the market share of SUVs 
grew from 8.2% in 2008, to 34.8% by 2018, while the share of sedan cars fell from 
38.0% in 2008 to 25.8% by 2018 (ACEA, 2020). In parallel, the share of four-wheel 
drive vehicles in Western Europe grew from 2.5% in 1991, to 14.8% in 2018.  

 
Figure 3:  New car sales by segment, Western Europe, 2008 to 2018 (Source: ACEA) 

 

3.1.1 Sustainability / GHG implications 

Along with more stringent emissions controls and the new regulatory regime for 
carbon emissions from vehicles in the EU there had been a long-run decline in 
average new car CO2 emissions from 159.1 gCO2/km (2007) to 117.8 gCO2/km 
(2016), despite on average vehicle mass increasing (ICCT, 2020). Note, however, 
that in parallel there had been a growing divergence between the official Type 
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Approval tested emissions, and real-world performance (which could be up to 40% 
worse) even before the VW scandal erupted. By 2018 there was a net increase in 
average new car emissions, to 120.5 gCO2/km, as diesel use in SUVs declined 
(ACEA, 2020). 

Analysis from the International Energy Agency (IEA, 2019b) suggests that SUVs 
were the second only to the power sector in contributing to the increase in global 
CO2 emissions since 2010. Carbon emissions from SUVs grew faster than the iron 
and steel, cement, aluminum, commercial vehicle and aviation industries. SUVs 
are almost ‘hiding in plain sight’ from more high-profile instances of CO2 emissions 
growth, as a significant incremental change in the existing regime. According to 
the International Energy Agency (IEA, 2019a: 28): 

“A key development of the past decade is the increasing share worldwide of 
the small SUV/pickup segment… [they] primarily replaced city cars, 
medium and large cars. They had limited effects on the market shares of 
large SUV/pickup trucks.”  

In parallel with the growth in the market share taken by SUVs, following the VW 
diesel emissions scandal in the US in 2015, there has been a market shift away 
from diesel use, exacerbating carbon emissions concerns (Gapper, 2019; IEA, 
2019a; Taylor, 2020).  

3.1.2 Innovation system and path-dependencies 

Understanding automobility as a mature socio-technical system alerts us to the 
embedded path dependencies that become entrenched around consumption 
norms, governmental intervention and technological innovations (Mattioli et al., 
2020). Within this system, the SUV is an incremental innovation in an advanced 
stage of diffusion that builds on, and strengthens, existing regime structures. For 
example, SUVs fit readily into existing regulations and physical infrastructures, 
thereby benefiting from these complementarities. They are also are easily 
accommodated within existing supply chains, manufacturing systems, 
distribution networks, retail structures, finance and insurance provision, and 
service and support systems. The SUV further strengthens the already entrenched 
path dependency around individual, long-range automobility as the dominant 
mode of transport in numerous countries and regions. 

3.1.3 Needs 

Consumers have come to ‘need’ these larger vehicles for their perceived safety 
benefits, no matter how erroneous that perception may be and despite the 
increased risk to other road users (Wells, 2006). To some extent the SUV concept 
is supportive of more active lifestyles and adventure holidays (Jensen and Guthrie, 
2006). Many activities such as windsurfing, off-road biking, mountain climbing, 
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etc. have become more widely popular in recent years, and are often associated 
with a) large quantities of equipment and b) a desire to access more remote 
locations (Dunn, 2008). Extant research suggests that to achieve deep de-
carbonization goals will require a combination of electrification, policy measures 
and, crucially, lifestyle changes (Brand et al., 2019; Marsden et al., 2020). In other 
words, the ‘needs’ underlying vehicle use, including choosing to use SUVs, need to 
be addressed. The uptake of SUVs is in this sense the latest manifestation of the 
generic condition of car dependence (Mattioli et al., 2020). In deeply entrenched 
socio-technical systems needs are woven more tightly into the fabric of everyday 
life and lifestyles, and all the more difficult to alter. 

3.1.4 Policies and potential pathways 

To address the climate challenge in automobility, vehicle manufacturers have 
lobbied against strong emission regulations for decades. They favor technological 
solutions for carbon targets, even though these might not be sufficient (Whittle et 
al., 2019). Alternatively, challenging behaviors would reduce the underlying need 
for automobility, but are more difficult from a policy perspective (Whittle et al., 
2019). Policies to reverse the SUV trend would likely have to embrace the cultural 
framing of automobility through which needs emerge (Sovacool and Axsen, 2018). 

During the period 2020 to 2022 vehicle manufacturers selling in the EU can gain 
‘super credits’ towards their 120 gCO2/km regulated fleet average target for new 
vehicles, on the basis that every electric vehicle sold (zero gCO2/km) will count 
double in 2020, 1.67 times in 2021, and 1.33 times in 2022. In this sense, Nissan 
can sell more Qashqai models on the basis of having sold more Leaf (BEV) models. 
These Qashqai models will be in circulation for, on average, 14 years. Furthermore, 
the industry is likely to lobby for scrapping incentives to remove older (higher 
carbon emission) vehicles from the road. T&E (2018) calculate that the optimum 
lifespan of a petrol or diesel car is 19 years, but scrappage schemes in the past 
have typically targeted vehicles of 10 years or older. 

According to the European Parliament (2019): 

“Cars and vans produce 15% of EU’s CO2 emissions. The Parliament 
approved new legislation to toughen car emissions standards, introducing 
CO2 reduction targets of 37.5% for new cars and 31% for new vans by 2030. 
On 18 April, MEPs also approved a proposal to cut CO2 emissions from new 
trucks by 30% by 2030 compared to 2019 emission levels. The Parliament 
is also calling for measures to facilitate the shift to electric and hybrid 
vehicles.” (European Parliament, 2019) 

Vehicle manufacturer strategy in the EU appears to be to sell as many SUVs as 
possible leading up to the regulatory regime for carbon emissions coming into 
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force. Thereafter it remains to be seen whether enough electric SUVs can be sold 
to meet the emissions targets and retain profitability. 

However, the widespread presence of SUVs in the regime also helps to shape the 
product development strategy for electric vehicles (Gössling and Metzler, 2017). 
For vehicle manufacturers, there is a twin advantage. First, bigger vehicles 
command higher prices, which means that the additional costs of electric battery 
packs and powertrain can be more readily recovered in the market. Second, larger 
vehicles can hold larger battery packs, enabling performance and range 
expectations created by internal combustion engine vehicles to be met. Hence the 
per-vehicle energy consumption will be higher than need be simply because 
consumers have come to expect larger vehicles. 

 “The compact SUV market in Europe is forecast to be flat this year [2020] 
at more than 2 million sales after years of growth as automakers replace 
key models and the segment pivots away from diesels toward electrified 
powertrains.” (Gibbs, 2020) 

This means there is a potential for new path dependency around smaller SUVs as 
the most likely target for electrification in the segment (Taylor, 2020). This new 
phase has just started, but the result is an inefficient vehicle. In terms of electric 
vehicles, the Nissan Leaf (midsize car) uses 21 kWh/100km which, in an EU 
electricity generation mix, approximates to 65 gCO2eq/km. It is notable that the 
IEA energy forecasting model uses a weighted average of 20.0 kWh/100km (Moro 
and Lonza, 2018). The Audi eTron (SUV) is stated to require a combined cycle 
energy consumption of 26.6 kWh/100km, approximating to 120 gCO2eq/km on 
an EU average energy mix.  

By comparison, the Renault Twizy (two-seat L category vehicle) uses 
5.8 kWh/100km. The BMW i3, with a weight-saving but expensive carbon fibre 
body structure, achieves 14.0 kWh/100km. BMW took a significant financial and 
engineering risk to bring the first-ever high-volume carbon fibre vehicle to market 
in order to achieve an efficient vehicle with a smaller battery pack (and hence 
reduced use of expensive battery materials such as cobalt) (Sovacool et al., 2019). 
However, the mainstream incumbent industry has clearly focused on bringing 
battery pack prices down, while retaining all-steel vehicle body structures. Hence 
wider industrial supply structures are a key element in shaping the forthcoming 
electric SUV technology trajectory. 

3.2 Space tourism 

Space tourism is envisioned a commercial service that sends non-astronaut 
citizens to outer space for recreational purposes. It is an emerging business 
concept in the rapidly progressing space flight sector. The service is promised to 
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be offered by space companies, especially those owned by billionaire entrepreneurs 
that follow a ‘Wild West’ mentality and subscribe to the futuristic vision that 
general recreational space travel should be materialized given the individual 
human right for ultimate freedom. Space tourism can be offered either through 
established government-owned or privately-owned space vehicles. Commercial 
space travel services are currently planned at the orbital or suborbital levels, 
although some private companies even speak about lunar tours. 

Space tourism is in an early stage of development and multiple alternative 
technologies are being tested by a few leading space companies such as Virgin 
Galactic (with Boeing as minority shareholder), Blue Origin and SpaceX. The 
different spacecraft, rockets, launching and landing technologies are currently in 
the stage of prototype development. Each of the major space companies is racing 
to be the first to provide commercial offerings in the next few years.  

The key drivers for space tourism are new technological developments such as re-
usable rockets (more details below), significantly reduced costs, industry 
competition, and an emerging demand by ultra-rich individuals. While the main 
companies work with different technologies, they share similar visions and 
business models. They target pioneering customers (businesses or ultra-rich 
individuals) starting with short times in zero gravity. To improve the reliability and 
costs of their technologies, space companies also launch satellites as a strategic 
complementary business or transport goods or astronauts to the International 
Space Station (ISS). 

3.2.1 Sustainability implications  

Although space tourism may be the cornerstone of large-scale space exploration 
in the future, commercializing or scaling up leisure space travel is likely to cause 
major consequences to Earth’s climate. In fact, space tourism could bear inherent 
unsustainability characteristics. Besides massive energy consumption per flight, 
there are three main issues: Chemicals which lead to Ozone depletion, and CO2 
emissions and soot emissions which contribute to climate change. Each rocket 
launched into the upper Earth’s atmosphere will burn kerosene-based fuel and 
deposit chemicals such as chlorine into the air. Chlorine basically destroys the 
ozone layer that protects the Earth from sun rays, causing negative consequences 
to lives on Earth. 

In terms of carbon footprint, each rocket launch would result in about 150 metric 
tons of carbon2. This makes every rocket launch equivalent to about 3 times as 
much carbon dioxide as a transatlantic flight (with about 50-100 times more 

                                         

2 https://www.smithsonianmag.com/science-nature/spacex-environmentally-responsible-
180968098/ accessed April 22, 2020 
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passengers). Following the goal of companies like SpaceX to launch once every two 
weeks, this would accumulate into approximately 4,000 tons of carbon annually, 
just for one firm. However, space companies claim the rockets today to become 
increasingly fuel efficient and their carbon footprint to be insignificant compared 
to the carbon emissions of aviation (860 million tons per year). 3  

In terms of soot (also known as black carbon), latest computer simulations show 
that the soot emitted by rockets could significantly raise temperatures at the Arctic 
and the Antarctic. The soot is then deposited on the surface, and absorbs more 
sunlight energy than the snow or ice in these areas. The business plans for space 
tourism in 2020 estimated a flight rate of 1,000 suborbital trips per year once the 
space companies routinely fly passengers for leisure purposes. Every 1,000 
launches would leave about 600 tons of soot in the stratosphere which remains 
more than 40 kilometers above sea level for up to ten years.4 These black carbon 
particles steadily absorb sunlight that could significantly exacerbate the global 
warming crisis (Chapman, 2015). 

 “Due to particularly harmful ‘black carbon’ being emitted at very high altitudes, 1000 
spaceflight launches per year would constitute an analogous contribution to climate change as 
currently exerted by the entire aviation industry.” (Spector et al., 2017, p. 280). 

 

3.2.1 Innovation system and path-dependencies 

The space tourism industry is still in the early stage of development, characterized 
by a cascade of promises, projections, investments and announcements. Progress 
is dependent on a wide innovation system context, including costs, core 
technologies, markets and support from governments. For many years, cost has 
been a primary barrier for widespread space travel. With hindsight, the first 
available space tourism service is dated back to the late 1990s, when American 
businessman Dennis Tito became the world’s first space tourist by visiting the 
International Space Station (ISS) for seven days via the Russian spacecraft Soyuz 
TM-32.5 The service was sold to Dennis Tito as one of the means to generate income 
for maintenance of the then aging Russian space station.  

Over the years, space tourism services have also taken different forms. From 2001-
2009, a Virginia-based firm Space Adventures, in collaboration with the Russian 

                                         

3 https://www.digitaltrends.com/dtdesign/environmental-costs-of-space-tourism/ accessed April 
22, 2020 

4 https://www.newscientist.com/article/dn19626-space-tourism-could-have-big-impact-on-
climate/ accessed April 20, 2020 

5 https://www.britannica.com/topic/space-tourism accessed April 20, 2020 
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space agency, sent eight people to the ISS on flights lasting ten or more days.6 In 
2001, a ticket to the ISS was paid at USD 20 million whereas in 2009, it was paid 
at USD 35 million7. Space Adventures continues to offer this service through the 
Soyuz flights and plans to also offer trips to the ISS aboard Boeing’s Starliner.  

At the same time, since the early 2000s, other major space companies have 
announced their vision of making space travel accessible to normal (ultra-rich) 
citizens by substantially reducing the costs of space travel tickets. The industry 
began to witness a technological race among these dominant space companies in 
terms of developing lower-cost, functioning and reliable commercial space vehicles 
and rockets  

Since the idea of commercializing space tourism was only substantially revived in 
the early 2000s among the space entrepreneurs, there are still no dominant 
designs for example in terms of spacecraft and rockets, hence no path-dependent 
trajectory yet in terms of which technology systems will eventually prevail. 
Examples of the most important technology systems currently being tested in the 
industry are the so-called New Shepard rocket system that sends space tourists 
on brief suborbital flights by Blue Origin, and the winged vehicle called 
SpaceShipTwo by Virgin Galactic. Based on the latest market assessment in 2018, 
the cheapest ticket offered by Virgin Galactic to cross the 62-mile-high Karman 
line that simply separates the Earth’s upper atmosphere and outer space would 
cost USD250,000.8 According to Virgin Galactic, about 650 people have already 
bought tickets for the suborbital flights that would use SpaceShipTwo. Virgin 
Galactic initially promised to fly its first commercial passengers sometime in 2020 
but later announced that there would be delays.9  

Meanwhile, SpaceX is targeting a different space tourism segment by promising to 
send non-astronaut passengers on a trip to the ISS in the near future, and in the 
longer term even around the moon. As compared to the beginning of the NASA 
Space Shuttle program in 1981 for which the payload cost was more than 50,000 
USD/kg, SpaceX claimed a payload cost of less than 3,000 USD/kg in 2018 (Jones, 

                                         

6 https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-ncna919011 
accessed April 20, 2020 

7 https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-ncna919011 
accessed April 20, 2020 

8 https://www.nbcnews.com/mach/science/how-much-does-space-travel-cost-ncna919011 
accessed April 20, 2020 

9 https://www.space.com/virgin-galactic-spaceshiptwo-ticket-price-
increase.html#:~:text=Virgin%20Galactic%20is%20now%20aiming,timeline%20after%20years%
20of%20delays accessed June 21, 2020 
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2018).10 SpaceX focuses on developing its Dragon spacecraft and the Falcon Heavy 
(or Falcon 9) rocket, both of which in May 2020 were successfully used to send 
two NASA astronauts to the ISS. The success of SpaceX in delivering its space 
tourism promise lies heavily on the Falcon 9 rocket, which is arguably the most 
advanced rocket in the world as of 2020. It consists of a two-stage design to 
transport the Dragon spacecraft into the orbit. It is the first orbital rocket that can 
be reused (upon certain reconditioning) in order to substantially reduce the cost 
of rocket launching. Since 2010, the Falcon 9 rocket has been launched for 84 
times and has returned to Earth 45 times, out of which 31 of them were recycled 
and subsequently reused.11 The Dragon spacecraft furthermore can also be 
returned to the Earth and reused. Following the successful mission to ISS in May 
2020, SpaceX entered a longer-term contract with NASA to send the agency’s 
astronauts to the ISS for future space missions.12 After securing further 
collaboration with NASA, SpaceX announced that it will use its current spacecraft 
and rocket systems to send its first three tourists on a 10-day trip to the ISS 
sometime in late 2021.13  

Besides the core technological developments, the space tourism industry also 
depends heavily on the growth potential of the market. The higher the number of 
launchings, the lower the cost per passenger, and the larger the potential market.  
Market expansion might then attract new entrants, more research and 
development activities, a larger pool of skilled workers, and better infrastructures 
for rocket launches. While in the past space activities primarily took the form of 
missions led by national governments, activities today are increasingly driven by 
private entrepreneurships and industry competition, complemented with support 
from formal national space agencies such as NASA. The financial investments and 
expertise exchange with these national space agencies were conducive to the 
progress and learning of these space companies. 

3.2.2 Needs 

The ‘need’ for space tourism is still unestablished or non-existent, except for the 
few ultra-rich individuals that have shown interest in the luxury of space travel by 
pre-paying for tickets as mentioned above. Nevertheless, high hopes and ambitious 
visions around the idea of space tourism have intensified over time. Those 

                                         

10 https://www.nasa.gov/mission_pages/shuttle/flyout/index.html accessed June 20, 2020 

11 https://www.popularmechanics.com/space/rockets/g32758515/falcon-9-anniversary/  
accessed 8 July 2020. 

12 https://www.spacex.com/falcon9  accessed April 20, 2020 

13 https://www.theverge.com/2020/3/5/21166657/spacex-tourists-iss-international-space-
station-orbit-falcon-9-dragon accessed June 20, 2020 
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promoting space tourism appeal to shared values and ideographs such as 
sustainability, freedom, a better future, and democracy, to create legitimation.  

Examples of narratives concerning sustainability: 

 “Blue Origin believes that in order to preserve Earth, our home, for our grandchildren’s 
grandchildren, we must go to space to tap its unlimited resources and energy. Like the Industrial 
Revolution gave way to trade, economic abundance, new communities and high-speed 
transportation - our road to space opens to the door to the infinite and yet unimaginable future 
generations might enjoy. Paving the way starts now.” Blue Origin14 

“As space adventure will boost the economy, it likewise will increase our appreciation of how 
rare and valuable our own planet is. The experience of traveling out of Earth’s atmosphere and 
looking back on the world we inhabit produces a sense of awe and respect. Space travelers will 
gain a deeper appreciation for our planet and hopefully want to take a more active approach to 
protecting it when they return to terra firma.” Allan Fyall, Professor of tourism marketing15 

Examples of narratives concerning freedom, a better future and 
democracy: 

“In time, we expect to be operating a variety of vehicles from multiple locations to cater for the 
demands of the growing space-user community. Whether that be transporting passengers to 
Earth orbiting hotels and science laboratories, or providing a world-shrinking, transcontinental 
service – at Virgin Galactic we will always be striving to open space to change the world for 
good.” Virgin Galactic16  

“We are at the dawn of a golden age of space exploration which will transform our relationship 
with the Earth and with the cosmos.” Richard Branson, Virgin Galactic17 

“In our drive to democratize space, we seek to inspire young people through space-inspired 
Science, Technology, Engineering and Mathematics (STEM) initiatives.” Virgin GalacticFehler! Textmarke 

nicht definiert. 

If the need for space tourism is successfully established in the future, the demand 
for such leisure space travel would become increasingly common among the 
wealthy. Those who aspire to a trip to space might associate space travels with 
personal freedom, or flaunting their higher social status through extravagant 
leisure activities. This might eventually lead to new kinds of lock-ins around 
emerging needs such as the ‘necessity’ of new adventure, new perspectives, and 
lifetime experience even at the expense of environmental sustainability.  

3.2.3 Policies and potential pathways  

The future technological pathways of space tourism are unclear. There are several 
candidate technologies in terms of rockets, spacecrafts and launch systems under 
development by the abovementioned space companies, with no industrial 
dominant design or uniformly agreed technological standards.  

                                         

14 https://www.blueorigin.com/our-mission accessed January 12, 2020 

15 https://www.ucf.edu/pegasus/space-tourism/ accessed January 12, 2020   

16 https://www.virgingalactic.com/vision/ accessed January 12, 2020 

17 https://www.virgingalactic.com/mission/ accessed January 12, 2020 
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If successfully commercialized and scaled up with current technologies and fuel 
systems, space tourism is inherently unsustainable if and when space travel 
becomes an established practice. Critical voices against the development of the 
space tourism industry, however, seem to be rare thus far. Although the 
sustainability implications and risks might be substantial, they are not yet well 
understood and there seems to be little research on this topic. There are emerging 
voices in the field that call for more research attention concerning the 
commercialization of Space tourism. 

Examples of sustainability concerns: 

“Rocket emissions inherently impact the stratosphere in a way that no other industrial activity 
does.’’ Martin Ross and James Veda, The Aerospace Corporation (a non-profit organization).18 

“If we understand rocket emission now, while their impacts are still smaller than aviation’s 
impacts, then proper guidelines and metrics could be established that encourage space industry 
growth…If we wait until rocket impacts are large, then such actions might be a burden. Research 
now would be good for the environment and the launch industry.” Martin Ross, The Aerospace 
Corporation.19 

“As long as the space tourism industry is developed without the necessary cautions, it remains 
at risk of becoming the most anti-sustainable tourism sector, with pervasive negative impacts at 
the global scale. And I for one do not feel comfortable promoting the fancy of the few at the risk 
of our planet and all that call it home.” Asli Tasci, Professor of tourismFehler! Textmarke 
nicht definiert. 

 

The potential environmental repercussions from space tourism for Earth therefore 
requires urgent attention and environmental policies and regulations. The space 
industry is furthermore transforming rapidly, with increasing political influence. 
At the moment, many aspects of private space travel are not yet regulated and 
national and international policies on space tourism are either non-existent or at 
a very early stage of development. Governments have not devoted much focus on 
regulating emissions resulting from rocket launches for example. Since rocket 
launches in the past were considered as matters of national security, they have 
been largely exempted from environmental legislation. However, this perspective 
has changed since scientists began to question the environmental consequences 
of the increasing number of private launches by companies at the absence of 
regulations: 

“Until legislation is put in place, the inequality of environmental harm caused by space tourism 
will continue…Most of us are here on the surface dealing with the full brunt of the climate 

                                         

18 https://www.digitaltrends.com/dtdesign/environmental-costs-of-space-tourism/ accessed April 
22, 2020 

19  https://www.digitaltrends.com/dtdesign/environmental-costs-of-space-tourism/ accessed April 
22, 2020 
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crisis…while just a tiny number of people are up there having these opportunities.” Mahir Ilgas, 
environmental action group 350.20,21 

Currently, few international organizations have committed to revolutionize space 
policies and regulations. They include the European Space Agency (ESA), United 
Nations Office for Outer Space Affairs (UNOOSA) which has formed the Committee 
on the Peaceful Uses of Outer Space (COPUOS), and the International Council for 
Science which established the Committee on Space Research (COSPAR). The 
process of streamlining the monitoring of private spaceflight activities as well as 
constraining touristic space travels however seems to be challenging. If appropriate 
policy actions do not happen in time, it may be too late before it becomes an 
institutionalized norm that space tourism is a new need of the few.   

3.3 Summary 

Both cases explore problematic aspects of unsustainable transitions. The SUV 
example shows how a sector that has been under pressure because of CO2 and 
other emissions for decades, can generate innovations that even increase these 
negative impacts. In terms of climate change, automobility is an industry which 
has been on a carbon-intensive trajectory since its inception. In recent years, two 
new developments were added to this trajectory. The SUV pathway, which even 
accelerated the unsustainability issues of the original trajectory, and the electric 
vehicle (EV) pathway, which represents a path-break toward more sustainable 
propulsion. Interestingly, the SUV and EV pathways now show overlaps, as vehicle 
manufacturers such as Tesla or VW try to push EV technology through the 
(lucrative) SUV segment. Another key element of the SUV example is that, 
meanwhile, they have become the norm for many users (e.g. for driving your kids 
to school or kindergarten). As a consequence, they have become a need, and this 
need was successfully co-created by the auto-industry. 

For transition studies and policy, the SUV case is a very interesting example. It is 
not an issue of an unsustainable trend being overlooked by policy making. On the 
contrary, the car industry was under scrutiny by scientists and environmental 
NGOs for decades but successfully managed to avoid regulation on carbon 
emissions (until very recently). In transition terms, it is a situation of a strong 
regime with close ties into policy, which successfully lobbied against effective 
climate policies (Skeete, 2017; Wells et al., 2013). It is also a situation of users 

                                         

20 https://www.digitaltrends.com/dtdesign/environmental-costs-of-space-tourism/ Accessed April 
20, 2020 

21 https://350.org/about/ Accessed April 22, 2020 
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needing a car in those places (e.g. North-America), where systems (housing, roads) 
have co-developed in a way that alternatives are hardly available nor conceivable.  

Space tourism is a different example and has an opposite starting point: it is 
launched as a novel realm of experience and commercial activity, instead of an 
extension within an established market. The potential negative climate impacts 
further down the road are enormous when the envisioned transition (in the sense 
of space tourism replacing other tourism options) will materialize.  

Contrary to automobility, space tourism has received very little attention in terms 
of climate policy up to now and only marginally governed by obsolete regulations. 
However, recent investments in technology and marketing have significantly 
increased the likelihood that space travel might indeed become one of the next big 
industries with many new commercial opportunities (and severe sustainability 
implications). 

For transition policy, there is a window for ‘space’ climate policy making, which 
deserves urgent policy attention (Matignon, 2019). Wait-and-see is not an 
appealing option. The challenge for space tourism is similar to what past 
experiences have shown with air travel: Once a technology has entered the mass 
market, its impacts multiply and any restriction will conflict with people’s (new) 
needs. 

4 Implications for policy and research 

With this paper, we have conceptually and empirically explored a blind spot in 
sustainability transition studies: negative trends (Antal et al., 2020) and 
unsustainable innovations. The underlying scholarly and policy challenge is to 
identify, constrain and guide innovations, and emerging transition pathways in 
order to avoid generating additional sustainability problems. 

The SUV case points to an ongoing, unsustainable transition in the car industry 
that increases energy consumption and CO2 emissions rather than reducing them. 
It can be viewed as a failure of at least two decades of policies in numerous 
jurisdictions worldwide that tried to reduce the carbon footprint of automobility. It 
is also an important reminder of what can happen when influential and ubiquitous 
socio-technical regimes have formed around technologies with problematic 
sustainability impacts. Key reasons why this unsustainable trajectory could unfold 
are related to i) an (incremental) innovation driven from within the existing regime, 
ii) new business opportunities for incumbent firms who could sell the new product 
at a premium, iii) strong, existing complementarities in the socio-technical system 
for automobile transport, which SUVs could build on (see section 3), and iv) a 
strong political influence of the car industry, successfully defending itself against 
effective climate policies (Skeete, 2017). The SUV example also points to the 
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relevance of needs that emerge around new products. As SUVs have become a new 
standard in many auto markets, stringent regulations to reduce the use of SUVs 
will certainly face strong opposition. 

The space tourism case is an example, where there are credible sustainability 
threats but still more opportunities for policy to intervene as the systemic 
structures are still ‘in the making’ and people have not yet developed a need for 
space travel. At the same time, policy intervention also won’t be easy as more and 
more firms and nations are focusing on the new opportunities around space travel 
and there is an ongoing race towards commercialization that might leave 
environmental sustainability considerations behind. Also, there is a major 
challenge with regard to international policy coordination, as firms can evade to 
those places where regulations are less strict. 

4.1 What the transition perspective has to offer 

For unsustainable innovations and transitions, lessons from transition studies are 
an important complement to ‘classic’ technology assessment approaches (Schot 
and Rip, 1997). First, transition studies highlight the systemic nature of innovation 
and transition processes. One of the key issues is that (unsustainable) innovations 
are all the more difficult to change the more they become intertwined with 
complementary business models, economic interests, infrastructures, consumer 
practices, needs, etc. The transitions literature can provide insights into the 
formation of innovation systems and socio-technical systems that are relevant for 
policy making that is addressing unsustainable transitions. 

Secondly, transitions studies provide us with a perspective on an entire sector (or 
whole system configuration, McMeekin et al., 2019). This approach provides us 
with a long-term perspective and with a holistic view, i.e. beyond the assessment 
of a single technology. It enables us to look at the interplay of various innovations 
(including sustainable and unsustainable as well as technological, organizational, 
institutional or policy innovations) and various regime technologies. And it also 
enables us to think of future (sector) configurations (and their interplay) at a time 
scale of decades and beyond. 

Thirdly, transition approaches have been increasingly engaged with the study of 
politics, behaviors, attitudes and social struggles over emerging innovations (Kern 
and Rogge, 2018). To inform policy making, it will be helpful to explore, for 
example, how early discourses over the shortfalls and benefits over technologies 
emerge, what new needs emerge, and which actors seek to push which kinds of 
arguments. That way, policy makers can seek alliances with e.g., NGOs that warn 
against certain developments and industry actors that develop potentially more 
sustainable alternatives. This for example is especially true for the case of space 
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tourism, as different system actors seek to frame positive and negative narratives 
on the ‘need’ for and implications of recreational space travel.  

Overall, scholars have developed a variety of frameworks and tools to understand 
innovation and transition processes. These can be fruitfully deployed toward 
processes of unsustainable innovation. In their turn, and even more importantly, 
unsustainable transitions can be used to advance conceptual developments in the 
field of transition studies. Exploring unsustainable innovations as in the case of 
SUVs, transition scholars are suddenly confronted with a change of roles: 
incumbent actors pushing innovations while NGOs or civil society argue against 
them. Thus far, transitions studies are typically geared toward supporting niche 
innovations (e.g., through innovation and deployment policies). There has been 
much less interest in equally important efforts of how to guide and potentially 
constrain niche innovations. 

4.2 Outlook 

Opening up the research agenda to unsustainable transitions will allow for a 
broader spectrum of potential interactions, between technologies and sectors, 
between different kinds of firms, or between different regulations. In fact, 
transitions always involve a broad range of developments including more and less 
sustainable ones. With this wider perspective, we will now be able to study the 
interplay of both (e.g., SUV trajectory vs. electric vehicle trajectory). Also, we will 
see policy mixes with pro-active and constraining innovation policies. 

Our exploration thus also leads to new opportunities for transition studies. Future 
research can look into a broad variety of unsustainable socio-technical shifts and 
assess the implications for transition studies in further detail. Potential candidates 
might include cruise ship vacations, outdoor heating, cloud computing, fracking, 
or flying cars. 

Further studies might also want to revisit historic transition cases such as the 
sailing ship or the development of jet engines, how this brought novel practices 
and needs, whether and how sustainability implications played a role in these, and 
what we can learn from a policy perspective that focuses on preventing unwanted 
developments. In particular, it is important to investigate the room for maneuver 
in such historical shifts, as new technologies tend to come with new needs, and 
thus with built-in resistance to change the evolving trajectories.  

A third line of research might want to look into sustainability transitions creating 
unwanted effects or competition between different generations of sustainable 
technologies. Examples of the former include biofuels or energy from biomass, 
which were initially hailed as a solution to reduce GHG emissions in transport and 
beyond but generated unwanted competition (for arable land) with food 
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production, led to monocultures and were, partly, transported over long distances. 
An example for the latter are different generations of energy saving lightbulbs, 
where compact fluorescent lamps are now being replaced by LED lamps. So, policy 
making will be confronted with continuously adapting regulations as technologies 
unfold. 

To conclude, studying unsustainable innovations and transitions will open a whole 
new area of interesting research in the field of transition studies. It is high time to 
address the associated challenges. 
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Abstract 

The world is confronted by a socio-ecological emergency, requiring a rapid and deep             

decarbonization of a broad range of socio-technical systems. The recent Deep Transitions            

framework argues that altering the directionality of interconnected systems should entail the            

transformation of the landscape of industrial modernity: a set of most fundamental ideas,             

institutions and practices characterizing every industrial society to date. Although the proponents of             

the framework suggest that this shift has been occurring since the 1960s, no attempts have been                

made to provide empirical evidence for this claim. This paper constitutes a first endeavour to               

develop a multi-dimensional (ideas, institutions, practices) and multi-domain (environment, science,          

technology and innovation) approach to the measurement of industrial modernity. Combining the            

text mining of newspapers with data from existing databases the paper provides empirical evidence              

from a pilot study of three countries – Australia, Germany, Russia/Soviet Union – between 1900               

and 2020. Despite important country-level differences the results show changes in public discourse             

from the 1960s, followed by institutional changes. In contrast, changes in energy and resource use               

are less visible. The findings suggest that industrial modernity might be in the process of hollowing                

out along ideational and institutional dimensions but not (yet) in terms of dominant practices. 

 

Keywords: deep transitions, industrial modernity, ideas, institutions, practices 
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1. Introduction 

The world is confronted by a socio-ecological emergency brought on by climate change, resource              

depletion, and loss of biodiversity (Steffen et al., 2015a; IPCC, 2018; Haberl et al., 2019). Solving                

these crises requires rapid and deep decarbonization (SDSN and IDDRI, 2014; Geels et al., 2017;               

Rockström et al., 2017) of a broad range of socio-technical systems including energy, housing,              

food, water, and mobility. In the sustainability transitions field the need for “zooming out” (Köhler               

et al., 2019: 6) is increasingly advocated in order to shift “emphasis away from within system                

dynamics that have received considerable attention to the interconnected and multi-scalar qualities            

of socio-technical systems that are less well understood“ (Rosenbloom, 2020: 339). 

 

A recently developed Deep Transitions (DT) framework (Schot and Kanger, 2018; Kanger and             

Schot, 2019) attempts to go beyond the analytical limitations of studies focused on single systems.               

Synthesizing insights from sustainability transitions studies (Grin et al., 2010), long wave theory             

(Freeman and Louçã, 2001), and industrialization literature (Stearns, 2013) DT theorizes how            

interactions between socio-technical systems produce 40-60 year long ‘great surges of           

development’ (Perez, 2002) and how successive surges, in turn, accumulate into a set of principles               

driving every industrial society – an industrial modernity. The 250-year co-evolution of single             

systems, interconnected systems and industrial modernity – the First Deep Transition – has created              

a fundamentally unsustainable trajectory of environmental degradation while not being able to solve             

recurring problems of social inequality. Altering the situation requires a shift of comparable             

magnitude – the Second Deep Transition – including support for new social and technological              

niches, facilitation of transitions in single systems, investment in the next great surge of              

development as well as the transformation of industrial modernity itself. 

 

The proponents of the DT framework suggest that the Second Deep Transition has been unfolding               

as a historical undercurrent since the 1960s (Kanger and Schot, 2019: 8). However, existing              

empirical work has so far focused on particular mechanisms driving Deep Transitions such as wars               

(Johnstone and McLeish, 2020) and transnational organizations (Kern et al., 2019), or the             

co-evolutionary patterns of rules, mainly during a single great surge of development (Kanger and              

Sillak, 2018; Kanger et al., 2019). To date, no attempt has been made to operationalize the concept                 

of industrial modernity and to establish empirically whether it is indeed experiencing a major              

rupture as suggested by the DT framework. This is a significant oversight given that the framework                
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deems the transformation of industrial modernity as one of the preconditions of the possibly              

emerging Second Deep Transition. The current paper is thus the first to address this gap by focusing                 

on the following questions: 

1. What is the empirical evidence for fundamental continuities associated with industrial           

modernity between 1900-2020? 

2. Is there empirical evidence of a possible rupture in these continuities from the 1960s? 

 

Building on Kanger and Schot (2019: 10-12) industrial modernity is understood as a set of most                

durable and expansive ideas, institutions, and practices characterizing almost any socio-technical           

system in any contemporary industrial society to date. From this perspective, existing macro-level             

measurements of industrial societies have tended to focus on different parts of the puzzle, e.g. the                

evolution of environmental institutions (Frank, 1997; Frank et al., 2000), relations between societal             

practices, and their ecological impacts (Steffen et al., 2015a, b), societal resource and energy              

consumption (Haberl et al., 2017, 2019), or relations between environmental values and            

experienced environmental disasters (Running, 2012). In contrast, this paper undertakes an attempt            

to develop a multi-dimensional (ideas, institutions, practices) and multi-domain (environment,          

science, technology and innovation) approach to the measurement of industrial modernity. 

 

Existing studies in the sustainability transitions field have rarely focused on the socio-material             

‘landscape’, i.e. macro-level exogenous factors shaping socio-technical regimes and emerging          

niches, in its own right (see Antadze and McGowan, 2017; Arranz, 2017 for exceptions). However,               

insofar as landscape impacts play a crucial role in the explanation of transitions (Geels and Schot,                

2007; Markard and Truffer, 2008; Bergek et al., 2015) the detection of a possible rupture in the                 

socio-material landscape of industrial modernity would constitute a significant finding for all            

‘founding theoretical frameworks’ of transitions studies, i.e. the Multi-level Perspective,          

Technological Innovation Systems, Strategic Niche Management, and Transition Management         

(Köhler et al., 2019: 4). Furthermore, by bringing together various phenomena usually studied in              

separate disciplines our integrated approach might offer novel insights for other fields related to              

sustainability transitions studies such as environmental sociology, environmental governance or          

sustainability science. 

 

The paper presents empirical evidence from a pilot study aimed at developing various indicators of               
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industrial modernity. More specifically, we focus on three countries between 1900-2020: Australia,            

Germany, and Russia/Soviet Union. The countries differ in terms of their economic, political, and              

cultural structures as well as their start of industrialization but have been mainly chosen because of                

data availability. We use a combination of text mining techniques (word frequency count, topic              

modeling) to measure the ideational dimension in newspapers (Sydney Morning Herald, Canberra            

Times, Pravda, Izvestia, Berliner Tageblatt, Die Zeit), and data from secondary databases            

(ECOLEX, WIPOLex, Manifesto, Shift Data portal, Global Material Flows) to measure institutional            

and practice-related dimensions. 

 

The paper is structured as follows. Section 2 discusses the notion of industrial modernity as               

introduced in the Deep Transitions literature and reformulates it according to our research purposes.              

Section 3 describes the methodology of the study. Section 4 presents the empirical results, including               

the similarities and differences between countries. Section 5 discusses the findings and reflects on              

their broader significance. Section 6 concludes, addressing the limitations of the study and             

highlighting further research directions. 

 

2. Theoretical framework: industrial modernity 

The notion of industrial modernity was first introduced to the transitions studies field by Kanger               

and Schot (2019). This concept refers to a macro-level selection environment generated by the              

co-evolution of niches, single systems, and interconnected systems during the last 250 years and              

structuring the evolution of these systems in turn. It “is defined by a number of components                

covering multiple surges and having such a wide scope that they have come to characterize almost                

any socio-technical system in any industrial society” (ibid. 10). In the original conceptualization             

these components included widely held assumptions and rules manifesting themselves in long-term            

trends and persistent problems of industrial societies (e.g. increasing use of science as an input for                

engineering or the presence of abundant rebound effects). The beliefs and guiding rules were              

organized according to different “societal sub-systems”: 1) resources, science, and technology; 2)            

economics, business, and industry; 3) policy, regulation, and governance; 4) user practices,            

consumption, and everyday life; 5) culture. This scheme was used to organize selected literature on               

industrialization and modernization leading to the identification of 17 beliefs/rules, 14 trends and 8              

problems (ibid.: 12). 
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Although industrial modernity serves as a useful umbrella term for a set of durable and extensive                

traits shaping the directionality of a broad range of socio-technical systems, the existing             

conceptualization also suffers from three limitations. First, it glosses over an important analytical             

distinction between actors' beliefs about the world (“I think that X”) and the prescriptions for action                

conditioned by these beliefs (“If X, do Y”). For example, Kanger and Schot identify the “belief in                 

the inherent uncertainty of basic R&D and in the necessity not to influence the direction of the                 

search process” as one of the traits of industrial modernity (2019: 12). Such a formulation conflates                

belief (“basic R&D is inherently uncertain”) with a rule (“if basic R&D is certain, then do not                 

influence the direction of the search process because doing so might restrict the benefits of               

technological innovation”). However, belief in the inherent uncertainty of basic R&D might also be              

coupled with a contrary rule “influence the direction of the search process because not doing so                

might amplify the harmful impacts of technological innovation”. Therefore, insofar as there is no              

deterministic relation between one's beliefs and the prescriptions of action formulated on the basis              

of these beliefs, it is important to preserve this distinction. 

 

Second, a formulation that sees beliefs and rules as a genotype but trends and persistent problems as                 

a phenotype (Kanger and Schot, 2019: 10) makes it too easy to read the DT framework as giving                  

causal primacy to rules (despite rhetorical arguments stressing two-way interaction between rules            

and socio-technical systems, see Schot and Kanger, 2018: 1054). In order to avoid this impression,               

it might make more sense to treat practices on a more equal footing with ideas and institutions. This                  

distinction is intuitive because actors' behavior might considerably differ from their rhetoric. The             

same holds for the relation between practices and institutions: for example, if regulations are not               

sufficiently endorsed, actors might not comply with them, resulting in a clash between formal              

institutions and actual behavior. 

 

The treatment of industrial modernity as a ‘partial intersection of five sub-systems’ also raises the               

question about what exactly makes it ‘industrial’. According to the initial conceptualization the             

notion only includes those economic, political, social, and cultural “rules, trends, and problems             

related to the application of science and technology” (2019: 11). However, if that is the case the                 

distinctiveness of the notion of industrial modernity, compared to other conceptualizations stressing            

the economic, political, social or cultural dimensions of modernity (see Sztompka, 1993: 75-76, for              

a concise summary), might be more readily grasped if science and technology were made central to                
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the analytical scheme. Furthermore, in the initial conceptualization, the role of the natural             

environment remains unclear. Although the environment is not listed among the five sub-systems,             

the list of features of industrial modernity does include a number of beliefs about nature, practices                

related to the use of natural resources as well as various environmental impacts (ibid.: 12).               

Therefore, in our view, the notion of industrial modernity would gain in clarity if it also included                 

part of the natural environment used for the provision of energy and various resources (either               

directly employed or further reworked into new materials and technologies). 

 

Based on the foregoing discussion we therefore re-define industrial modernity as 

1. a socio-material structure; 

2. encompassing the domains of the natural environment (as a source of inputs), science,             

technology, and innovation; 

3. including foundational beliefs and assumptions (ideas), set of formal and informal rules            

(institutions) and characteristic behaviour (practices); 

4. that have become so widespread that they characterize almost any socio-technical system in             

almost any industrial society to date. 

 

This definition leads us to view industrial modernity in terms of nine possible combinations of three                

domains and three dimensions. Furthermore, we would argue that most features of industrial             

modernity as found in the original conceptualization (Kanger and Schot, 2019: 12) can be largely               

reduced to two themes: 1) environment as a blind spot, e.g. not treating nature as inherently                

valuable in its own right or largely neglecting environmental feedback effects on societal activities;              

2) unqualified beliefs about science and technology, e.g. the existence of multiple utopian             

discourses on the promises of societal progress through continuous technological innovation or a set              

of smaller (but persistent) dystopian discourses on the perils of the same process (see Ellul, 1964;                

Winner, 1977; Bimber, 1994). We propose that these themes are expressed in the ways industrial               

societies have thought about the environment, science, technology and innovation, how they have             

sought to regulate societal interactions with nature, conduct of scientific research and technological             

innovation, and how they have actually used natural resources, produced scientific knowledge and             

applied different technologies. Table 1 presents a selection of traits of industrial modernity             

classified according to this logic. 
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Table 1. A revised conceptualization of industrial modernity (based on Kanger and Schot, 2019: 12). 

 

Environment as a blind spot Unqualified beliefs in the benefits (harms) of science and technology 

Environment Science Technology and 

innovation 

 

Separation between Nature 

and Society 

Assumption that basic 

science is inherently 

unpredictable 

Assumption that basic 

R&D is inherently 

unpredictable 

Ideas 

Instrumental view of 

Nature 

Assumption that science is 

inherently objective 

Assumption that 

technologies are inherently 

neutral 

Belief in the limitless 

availability or 

substitutability of resources 

(production) and the 

increasing availability of 

goods for constantly 

decreasing prices 

(consumption) 

Belief in societal progress 

through the application of 

science 

Belief in societal progress 

through the application of 

technology 

Prioritization of ‘societal’ 

over ‘environmental’ 

concerns 

Technocracy: governance 

should be based on expert 

rule, making ‘objective’, 

‘neutral’ and ‘rational’ 

decisions 

Tendency to regulate the 

volume and speed rather 

than the direction of 

innovation 
Institutions 

  Largely reactive approach 

to the consequences of 

innovation 

Specific socio-metabolic 

profile: ‘mineral’, fossil fuel 

based and linear economy 

Growing knowledge base 

of humanity and its 

impacts in different societal 

domains (e.g. technology 

development) 

Increasing societal 

dependence on various 

energy- and 

resource-intensive 

socio-technical systems 

Practices 
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3. Data sources and methods 

As we aim to develop a comprehensive assessment of industrial modernity, our methodological             

approach prioritizes breadth over depth. Our research design reflects this in two ways: 1) we have                

strived to develop fairly simple indicators that would allow us to assess the general magnitude of                

various trends in different domains and dimensions rather than performing fine-grained           

measurements of a single dimension/domain; 2) where possible, we have attempted to identify a              

major trend signifying a continuity in industrial modernity and a sub-trend within this broader trend               

signifying a potential rupture. For the pilot study, we did not manage to devise indicators for the                 

entire theoretical framework, i.e. all 9 cells of Table 1. However, we have sought to cover all three                  

dimensions, that is, ideas, institutions, and practices. 

 

In order to measure both continuities as well as hypothesized discontinuities from the 1960s, we               

choose 1900-2020 as our observation period. For institutions and practices we rely on existing              

datasets (see table 2 and sections 3.2 and 3.3). However, such data is not available for the ideational                  

dimension where even the largest databases like World Values Survey only go back to the 1980s.                

Furthermore, as data on beliefs, attitudes, and values has been generally gathered through panel              

surveys it suffers from other limitations, e.g. comparability of the value orientations across time and               

space (Alemán and Woods, 2016) or the scarcity of data points available for constructing the               

time-series. Therefore, we employ an alternative approach and measure changes in the ideational             

dimension through the text mining of digitized newspapers targeted at a general audience (see              

section 3.1). This is based on an assumption that the topical coverage of newspapers reflects the                

dominant concerns of the time. Table 2 presents an overview of the data sources and indicators                

covered in this paper. 

 
Table 2. Data sources and indicators covered in the current study (green = indicators covering both continuity and                  

discontinuity, yellow = indicators covering either continuity or discontinuity, red = not covered in this paper). 

Environment Technology and innovation Science  

Continuity vs. discontinuity 

High prevalence of discourse on science, technology and innovation vs. a significant rise in 

environmental discourse (Various newspapers) 

Proxy for: Separation between Society and Nature, environment as a blind spot 

Ideas 

Continuity vs. discontinuity   
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Valuation of economic growth, technology and infrastructure vs. 

environmental protection, anti-growth and sustainability in party 

platforms (Manifesto) 

Country membership in global intellectual property related 

treaties vs. country membership in global environmental treaties 

(WIPOLex, ECOLEX) 

Proxy for: prioritization of ‘societal’ over ‘environmental’ concerns 

 

 

 

Institutions 

Discontinuity 

Growth in the number of national 

environmental laws and 

regulations (ECOLEX) 

Proxy for: prioritization of 

‘societal’ over ‘environmental’ 

concerns 

 

 Continuity vs. discontinuity 

Share of impact alleviation 

and conservation-oriented vs. 

proactive environmental laws 

(ECOLEX) 

Proxy for: largely reactive 

approach to the consequences 

of innovation 

 

Continuity vs. discontinuity 

Share of fossil fuels (including 

nuclear energy) vs. renewables in 

the energy mix (Shift) 

Proxy for: fossil fuel based 

economy 

 

 

 

 

 

 

 

 

 

 

 

 

Practices 

Continuity 

Continuing increase in the 

extraction and consumption of 

materials (Material Flows) 

Proxy for: ‘mineral’ economy 

 

 

Australia, Germany, and Soviet Union/Russia are chosen for the pilot study for substantive and              

practical reasons. Substantively, the three countries are quite different in terms of their economic,              
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political, and cultural structure but also their historical development over the 20th century. The              

countries also started to industrialize at different times: first half of the 19th century for Germany,                

second half of the 19th century for Russia and first half of the 20th century for Australia (Stearns,                  

2013). We assume that if commonalities between otherwise quite different countries can be             

demonstrated this would provide stronger support for the traits of industrial modernity (see section              

2). Practical considerations include the availability of historical digitized text corpora for the entire              

observation period. 

 

3.1 Ideas 

In the ideational dimension we measure the variation of different discourses over time through the               

prevalence of selected keywords (cf. Michel et al., 2011; Nicholson, 2012; Lansdall-Welfare et al.,              

2017; Shiller, 2019). More specifically, we focus on the frequency of occurrence of general              

keywords related to environment, science, technology and innovation. This can be used as a proxy               

for the ‘environmental blindness’ of industrial modernity. We assume that the continuity of             

industrial modernity is reflected in a stable and significant presence of the themes of science and                

technology throughout the 20th century, whereas the possible rupture would be reflected in the rise               

of the environmental discourse later on. 

 

For this purpose, we selected a number of general newspapers and magazines from each country.               

The selection was based on a number of considerations: 1) ensuring as complete coverage of the                

whole observation period as possible; 2) preference for sources that cover a fairly long time-frame;               

3) where possible, selecting multiple sources for each time-frame in each country (to reduce the               

possible content bias of a single source); 4) availability of a digitized corpus for text mining. The                 

publications eventually selected were as follows: 

1) Australia: Sydney Morning Herald (1900-1940), Canberra Times (1930-1995);  

2) Germany: Hamburg Allgemeine (1900-1940), Hamburg Nachrichten (1900-1940), Berliner        

Tageblatt (1900-1930), Zeit (1947-2015), Spiegel (1948-2015); 

3) Russia: Pravda (1917-1990), Izvestija (1917-1990). 

 

For each language general keywords signifying environment, science, technology and innovation           

were specified in collaboration with expert historians in the team. 8 keywords were identified in               

English, 14 in German, and 13 in Russian (see Appendix A for the full list). General keywords were                  
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used because our focus was on estimating a general scope and content of discussions, not on finding                 

singular known events. We created a custom text-mining workflow to find matches of all keywords               

in a +/-25 word range to determine a context in which the keyword was mentioned. This is because                  

from the perspective of measuring industrial modernity, general keywords tend to have an overly              

broad meaning (e.g. ‘human nature’, ‘political environment’). We therefore used topic modelling            

(Boyd-Graber et al., 2017) to extract the matches that were above a relevance threshold for our                

query (see Appendix A for more details). This filtering enabled us to focus on search results directly                 

relevant for our purposes. 

 

3.2 Institutions 

In the institutional dimension we measure the prioritization of ‘societal’ over ‘environmental’            

concerns in three ways. First, we compare the relative shares of different topics in party platforms.                

We use economic growth and technology as indicators of continuity and environmental protection             

and anti-growth as indicators of discontinuity. Whereas the former are expected to be present              

throughout the entire observation period, the latter are expected to emerge later. Second, we              

compare a country’s membership in major international intellectual property related treaties with its             

membership in major international environmental treaties. The theoretical framework would predict           

the former to occur earlier than the latter. Third, we count the country’s national environmental               

legislative acts and regulations, assuming that sharp growth would indicate a rupture with industrial              

modernity. However, in this case we do not have a baseline for science and technology regulation,                

i.e. a proxy for continuity in industrial modernity. 

 

We also use data on environmental regulation to infer the country’s position on dealing with the                

consequences of innovation. This is based on the assumption that industrialization has contributed             

to an array of environmental problems. A continuity in industrial modernity would therefore be              

reflected in regulations directed at alleviating harmful impacts that have already occurred or the              

conservation of certain areas to avoid the extension of impacts experienced elsewhere. A             

discontinuity, in turn, would be reflected in proactive regulation, aimed at preventing the emergence              

of harmful impacts and ensuring the balance between social and ecological systems. 

 

3.2.1 Policy positions 

Policy positions in parties’ political manifestos can be used to detect changes in the institutional               
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dimension. The policy positions were derived from The Manifesto Project database. The Manifesto             

Corpus is an annotated collection of electoral programmes that covers 56 countries mostly from              

1945 onwards. In addition to meta-data (e.g. party name, election date), each programme is coded               

as a set of quasi-sentences (representing a single idea) according to the Manifesto Coding scheme               

(Volkens et al., 2019). Our analysis included the manifestos of all parties, including those not               

elected, in order to pick up the emergence of new themes. Running the analysis with elected parties                 

produced similar results (see Appendix B for further details). 

 

Four variables were used in the analysis:  

1) Economic Growth: Positive – expresses the need for more production or governmental            

interference to aid economic growth. The variable is used to describe continuity in industrial              

modernity, reflecting the prioritization of growth regardless of the environment. 

2) Technology and Infrastructure: Positive – emphasizes the importance of developments in           

science and technology, the research and training for the industry, and calls for public              

spending on infrastructure. The variable is used to describe continuity in industrial            

modernity, reflecting the importance of science and technology. 

3) Anti-Growth Economy: Positive – rejection of the idea that any economic growth is good              

growth and opposition to growth that causes environmental or societal harm. The variable is              

used to describe rupture in industrial modernity as it prioritizes environmental and            

sustainability-related concerns. 

4) Environmental Protection – policies in favour for the preservation of natural resources and             

fighting climate change. The variable is used to describe rupture in industrial modernity,             

reflecting the natural environment as something of intrinsic worth. 

 

3.2.2 Environmental laws 

We used the ECOLEX database on global environmental law to measure environmental institutions.             

ECOLEX is maintained by FAO, IUCN, and UNEP and aims to be the most comprehensive               

possible global source of information on environmental law. The database was used for three types               

of measurements: 1) the country’s membership of major international treaties governing global            

environmental law compared to its membership in major international treaties related to intellectual             

property rights. For the latter additional data from the WIPOLex database was used; 2) the number                

of environmental regulations and legislations introduced in particular countries; 3) the topical            
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content of environmental regulations and legislations. 

 

The country’s membership in major intellectual property rights treaties was used as an indicator of               

continuity in industrial modernity, reflecting the institutionalization of technological innovation.          

Membership in global environmental treaties, in turn, was used as an indicator of rupture, signalling               

an increasing societal awareness of environmental concerns. A treaty was considered major if at              

present 150 or more countries had adopted it. This left us with 33 treaties, 5 on intellectual property                  

and 28 on the environment (see Appendix C for the full list). 

 

Another dimension on which ECOLEX can shed light on, is national environmental legislation and              

regulation. We treat a sharp growth in environmental legislation and regulation in each country as               

an indicator of rupture in industrial modernity, signalling an increasing attention to environmental             

issues. For this purpose, we plotted the number of legislative acts and regulations introduced in each                

country over time. 

 

ECOLEX also has keyword annotations for each regulation and legislative act. We selected 421 of               

these keywords that occur more frequently in the database (at least 30 times) and divided them in                 

five categories: 1) general words (i.e. not specific to any environmental domain); 2) special interest               

topics denoting a specific environmental domain such as air, water or forests; 3) damage control,               

i.e. attempts to alleviate environmental impacts; 4) conservation, i.e. attempts to conserve or             

maintain certain areas or populations from potentially harmful impacts; 5) safeguards, i.e. attempts             

to anticipate and to prevent harmful environmental impacts (see Appendix C for definitions of each               

category and specific examples). Laws devoted to damage control and conservation were treated as              

an indicator of continuity in industrial modernity (assumed to reflect a reactive approach to the               

consequences of innovation), whereas safeguards were seen as a sign of possible rupture (assumed              

to reflect a proactive approach to possible impacts of new technologies). 

 

3.3 Practices 

In the practice-related dimension, in particular the use of natural resources, we measure industrial              

modernity in two ways. First we compare the relative shares of primary energy production based on                

fossil fuels to the use of renewables and biofuels. Whereas the former is treated as a sign of                  

continuity, the increasing share of the latter would indicate a possible rupture. An alternative              
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measure of the continuity in industrial modernity is the extraction and consumption of materials.              

This enables us to assess the extent to which the countries are based on ‘mineral’ economies.                

However, since we do not have data on the amount of materials recycled we are unable to assess the                   

balance between ‘linear’ and ‘circular’ economy. 

 

3.3.1 Primary energy production 

The Shift Project database was used to obtain data on the yearly primary production of energy. This                 

database combines production data from Etemad and Luciani (1991) for 1900-1980 and US Energy              

Information Administration (2020) for 1980-2016. Data on energy production was converted from            

million tonnes of oil equivalent (Mtoe) to terajoules (TJ) and divided by the country’s population to                

obtain a per capita measurement. The historical estimates of population data from Gapminder were              

used for all three countries. The energy sources were divided in four groups: 1) fossil fuels,                

including oil, coal, and gas; 2) renewables, including geothermal, hydroelectricity, solar, tide, wave,             

and fuel cell, and wind; 3) biofuels, including biodiesel, biomass and waste, peat, and fuel ethanol;                

4) nuclear. 

 

3.3.2 Material flows 

The UN Global Material Flows Database was used to compare the extraction and consumption of               

materials in Australia and Germany. Data by Krausmann et al. (2016) was used to obtain results on                 

Soviet Union/Russia. The aggregate extraction and consumption of main material groups –            

biomass, metals, minerals, and fossils – were measured in tonnes per capita. 

 

4. Results 

 

4.1 Ideas 

The frequency of matches with the correct topic (i.e. results that have been filtered, see section 3.1)                 

by year is given in Figure 1. As expected, keywords signifying science and technology occur more                

frequently, especially during the first half of the century, indicating a continuity in the ideational               

dimension. However, there is also a notable leap in the discussion of science in Australian and                

Russian media from WWII. In Germany, a similar leap can be detected for both science and                

technology. Significantly, there is a quick leap beyond any earlier levels for discourse on the               

environment around 1970, going from ~20-30 matches per 1M words to around 300 matches per               
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1M words (a 10x increase). In each country, there is thus strong evidence for the emergence of the                  

environmental agenda as a major topic, signifying a rupture in industrial modernity. 

 

 

Figure 1. The number of true matches over the time period on a logarithmic scale. The points                 

depict yearly averages for each topic (green - environment, blue - science, red - technology and                

innovation), the line shows a generalized additive model fit on the data (y ~ s(year, adaptive                

smooth, k = 20, m = 5). Data source: aggregated digitized newspaper collections (see section 3.1.). 

 

The findings are in line with environmental history. Whereas different aspects of the natural              
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environment had been discussed by experts throughout the 20th century, the topic gained an              

unprecedented amount of social, political, and media attention in the 1960s and 1970s with the               

spread of the ‘environmentalist’ movement (Warde et al. 2018: 27). The 1970s saw the emergence               

of a wider category of ‘environmental problems’, serving as an umbrella term for natural              

conservation, pollution and resource management. Also important is the increasingly transnational           

character of the environmentalist movement from the 1970s (ibid.: 123-150) which likely explains             

the similarities in the growth of environmental themes in each country (see Figure 1). 

 

In Australia, the post-WWII spike likely reflects severe environmental problems (i.e. mining threats             

to the Great Barrier Reef and beaches, cutting down old-growth forests) that the country faced in                

the 1960s and 1970s. This led to the emergence of multiple NGO-s and a citizen movement                

addressing various environmental concerns (Freestone, 2014: 24-28). A similar explanation applies           

to Germany where a citizen initiative, The Federal Alliance of Citizens' Initiatives for             

Environmental Protection (Bundesverband Bürgerinitiaven Umweltschutz), played a considerable        

role in the promotion of environmental protection from the 1970s. This paved way to the               

institutionalization of the environmental agenda: in 1983 the Greens entered the federal parliament             

(Markham, 2006). In contrast to Australia and Germany discussions about the environment took off              

somewhat earlier in the Soviet Union. However, here the discourse was somewhat different as the               

post-WWII drought and famine stimulated Joseph Stalin’s “Great Plan for the Transformation of             

Nature”. Although aimed at securing the Soviet food supply, these efforts ultimately led to various               

environmental problems such as the desiccation of the Aral Sea (Warde et al., 2018: 35). 

 

All three countries also show evidence of increasing discussion of science after WWII. This seems               

to be explained by the combination of several trends. There was an emerging societal consensus that                

scientific expertise, deemed neutral and non-ideological, was needed to address environmental           

issues (Warde et al., 2018: 38-41). Science also played an increasing role in technological              

innovation (Schatzberg 2018: 183-200): the average span from conception to commercialization           

was 37 years between 1885-1919, 24 years during the interwar era, and only 14 years after WWII                 

which brought science closer to the general public than ever (Landes, 2003: 519). In addition, the                

Cold War competition between the West and the Eastern Bloc also included the realm of science,                

particularly the space race, and the development of nuclear energy. Finally, the nation-states             

themselves took a more active role in regulating science, founding ministries, and committees on              

17 



scientific affairs. 

 

Throughout the period, discussions on technology, industry, and innovation show a high prevalence             

in all three countries. In Australia, this likely reflects the gradual industrialization of the country,               

combining extensive factory industry with continuing reliance on agricultural and mineral exports            

(Stearns, 2013: 196). Rapid industrialization, including electrification, and the development of           

heavy industry, had also been a key theme in the Soviet Union from the 1920s (ibid.: 133-138). A                  

rapid rise in German discourse on science and technology might be explained by the post-WWII               

reconstruction effort undertaken as part of the Marshall plan. However, here a caveat applies. Due               

to the availability of textual resources, we relied on daily newspapers (Hamburg Allgemeine,             

Hamburg Nachrichten, Berliner Tageblatt) for the pre-WWII era, while two main weekly            

magazines (Zeit, Spiegel) were used for the post-WWII period. Therefore, it is possible that the               

observed changes reflect the content bias of the sources with weekly publications focusing more on               

themes of general interest and daily newspapers on local issues (e.g. job advertisements, schedules,              

small announcements). 

 

4.2 Institutions 

 

4.2.1 Changes in parties’ policy positions 

Figure 2 presents the relative shares of four themes in party manifestos. Although the countries               

show a great deal of diversity, the theme of technology and infrastructure remains dominant in each                

of them, indicating a continuity in industrial modernity. On the other hand, the theme of economic                

growth has experienced a downward trend in all countries during the last decades, coupled by the                

rise of environmental protection and, to a lesser extent, anti-growth discourse. We interpret this as               

an indication of rupture in industrial modernity. 

 

In Australia, environmental protection displays a growth spurt since the 1950s and the theme of               

anti-growth starts to gain in popularity from the 1980s. This was likely stimulated by the emergence                

of environmental problems and a growing public awareness of these issues from the 1960s (see               

section 4.1). In parallel, the theme of technology and infrastructure has been continuously growing              

throughout the observation period. The sudden rise in the 2000s could be explained by a shift in                 

Australian innovation policy from the logic of free markets in the mid-1990s to coordination and               
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complex-evolutionary approaches, and the friction between the two (Dodgson et al., 2011). The             

systematic shifts in infrastructure policy in the late 1990s and 2000s (McInerney et al., 2007) could                

also affect the prevalence of the theme. 

 

 

Figure 2. Policy positions on economic growth, technology and infrastructure, anti-growth           

economy, and environmental protection in Australia, Germany, and Russia. Lines represent LOESS            

fits with a span of .4. Data source: Manifesto Project Corpus. 

 

In Germany, the theme of environmental protection has been growing but with significant             

fluctuations. The theme of anti-growth started a gradual rise in the same decade. The first surge in                 
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environmental protection can be largely explained by the impact of rapidly growing citizen's             

initiatives from the mid-1970s and the subsequent institutionalization of environmental concerns in            

the 1980s (Markham, 2006) (see section 4.1). Another leap in the 2000s aligns with the passing of                 

Renewable Energy Act in 2000 and the introduction of Energy Turnaround (Energiewende), a             

radical approach by the German government to withdraw from nuclear energy and shift to              

renewables (Weber and Cabras, 2017). 

 

Positive sentiments towards technology and infrastructure peaked in Germany in the 1960s and             

have been gradually decreasing ever since while still remaining the most dominant of the four               

themes. On the other hand, the theme of economic growth has been decreasing from the 1970s,                

being the least popular theme at present. The rapid growth of positive mentions of technology and                

infrastructure from the 1950s likely indicates the start of national research centres and large-scale              

projects in fields like nuclear power or space exploration, and the aspirations to make German               

technology policy increasingly ‘diffusion-oriented’ (Blind and Grupp, 1999; Dohse, 2007). 

 

Data on Russia only covers the period after the disintegration of Soviet Union. Compared to other                

countries the share of all themes remains low with none surpassing the 5% threshold. The               

increasing valuation of technology and infrastructure could be explained by Russia’s top-down            

approach to innovation policy where a great deal of research and development activities are              

performed by government-owned organizations (Dezhina, 2011). The trend in economic growth           

could be explained by the tumultuous economic reforms in the 1990s, followed by Putin’s              

counter-reactionary political philosophy with its emphasis on stability and gradual change           

(Radosevic, 2003). A slight increase in both economic growth and environmental protection from             

the second half of the 2000s could be explained by national efforts to make the manufacturing                

sector more innovative, internationally competitive, and sustainable (Skobelev, 2019). Nevertheless,          

in general, Russian climate policy has been considered lagging (Compston and Bailey, 2016) as              

reflected in the relatively low shares of anti-growth and environmental protection. 

 

4.2.2 International treaties on intellectual property rights and environment 

Figure 3 presents data on major international treaties concerning intellectual property rights and             

environment from their creation to the moment they were put into force in each country. The figure                 

indicates that the global frameworks for intellectual property rights have a much longer history with               
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4 out of 5 treaties being introduced by 1972. On the other hand, the majority of environmental                 

treaties (more than 80%) originate from a later period with global environmental regulation really              

taking off in the 1980s-1990s. This is also reflected in countries’ membership where the adoption of                

treaties on intellectual property rights generally precedes the adoption of environmental treaties.            

The results thus provide evidence of continuity in industrial modernity: the long-term presence of              

technological regulation coupled by a neglect of environmental issues during the first half of the               

observation period. However, a sharp rise in the adoption of environmental treaties from the 1970s               

does indicate a rupture in the institutional dimension. 

 

The pattern of joining international treaties reflects the history of each country. Germany's             

relatively early ratification of many intellectual property treaties can be explained by the presence              

of strong dyestuff and pharmaceutical industries. Already from the mid-1860s, interest groups            

lobbied actively for national patent laws to protect the German companies from foreign competition              

(May and Sell, 2006: 126-127). However, after WWII, Germany's technological success, including            

patents and intellectual property rights, came to be associated with economic nationalism thus             

delaying the adoption of later treaties (ibid.: 138-139). Australia's delays in the ratification of early               

treaties can be explained by the fact that it only proclaimed independence in 1901. Except for its                 

membership in the United Nations, Soviet Union remained isolated from international treaties until             

the late 1960s. 

 

The situation is somewhat different for environmental treaties where Australia was the quickest             

adopter. On the other hand, Germany initially joined only a few treaties related to the protection of                 

natural heritage but then caught up with all existing initiatives between 1988 and 1997. A similar                

pattern is seen in Soviet Union that joined a few treaties in the 1970s, primarily related to maritime                  

and aviation rules, with the bulk of adoption taking place between 1989-1997 amidst the              

disintegration of the USSR and rapid societal reforms. 
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Figure 3. Joining of major international treaties on environment (red, n = 29) and intellectual               

property rights (blue n = 5) by country. The bold line shows the cumulative proportion of treaties                 

joined by each country. The black points show the date of origin for particular treaties connected by                 

a lighter line to the time when the treaty was put into force in a country. Data sources: ECOLEX,                   

WIPOLex. 

 

4.2.3 Growth in national environmental legislation and regulation 

As an alternative measure of institutional change, we tracked the number of legislative and              

regulative documents in each country. Figure 4 shows the cumulative number of legislative and              
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regulative documents put in force in each country in full color and its growth rates (i.e. first                 

derivative of the model) in lighter color in the background. The number of legislations and               

regulations established varies from ~500 to ~3000, and the growth rate reaches ~60-200 documents              

per year in the countries. Each country shows an abrupt rise in regulation from the 1980s continuing                 

until 2010s. In Australia, the growth in legislation starts earlier, in Germany the growth in               

legislation closely corresponds to regulation, and in Russia the growth in legislation comes a bit               

later than regulation. Overall, we can interpret this finding as evidence of rupture in the institutional                

dimension of industrial modernity. 

 

4.2.4 Changes in the goals of environmental laws 

Figure 5 shows the topical content of legislative and regulative documents for each country. We can                

see little changes in the share of general terms and specialized topics (although the latter does                

decrease somewhat over time). For the remaining categories the results demonstrate the prevalence             

of laws aimed at damage control and conservation over safeguards. We interpret this as evidence for                

continuity in industrial modernity, reflecting a tendency to address the consequences of using             

various technologies in a reactive manner. Interestingly however, for each country the proportion of              

proactive ‘safeguard’ laws starts to grow steadily from 1980s-1990s. In Russia, they plateau at              

about 10-15% per year, while in Australia and Germany they reach 25-30% by the end of the period                  

and do not show a sign of slowing down. The shift to preventative measures (possibly accompanied                

by a move away from specialized single-issue laws to more general regulations) can be seen as an                 

emerging rupture in industrial modernity as environmental issues come to be systematically            

embedded in the countries’ institutional landscapes. 
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Figure 4. The cumulative number of environmental legislations (red) and regulations (blue) put into              

force in each country. The foreground lines show a generalized additive smooth of cumulative              

number of documents produced (y ~ s(year, adaptive smooth, k = 15, m = 3) The figure in the                   

background shows the growth rates (i.e. the first derivative) of the model fits. Data source:               

ECOLEX. 
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Figure 5. The estimated proportion of documents with at least one keyword in that type, based on a                  

generalized additive model. Type is indicated by color. The grey columns on the background show               

the distribution of data as the cumulative proportion of legislation and regulation in focus. The               

model was not built until the cumulative number of data points was at least 10. All earlier data                  

points were given this date. For this reason the time-series for Australia starts from 1902, Germany                

from 1932 and USSR/Russia from 1959). Data source: ECOLEX. 
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4.3 Practices 

 

4.3.1 Changes in primary energy production 

Figure 6 presents the evolution of the energy mix in three countries. The results provide strong                

evidence for continuity in industrial modernity as fossil fuels tend to be dominant in every country                

for most of the observation period. Germany’s recent diversification is an exception, however,             

indicating a possibly emerging rupture in terms of energy production practices. 

 

Australia's primary energy production is overwhelmingly based on fossil fuels. The country            

experienced a swift growth in renewable energy production in the late 1940s with a peak in the late                  

1960s. Since then the share of renewables has stabilized around 2% of total annual production. The                

post-WWII growth can be explained by state-led construction of 7 major power stations, 16 dams,               

and over 200 km of tunnels, and aqueducts in New South Wales as well as the rise of the oil price in                      

the 1970s which forced the State Energy Commission of Western Australia to consider the potential               

of tidal power (Harries et al., 2006). However, the production of tidal power was eventually deemed                

uneconomic hence the sudden decline in the share of renewables. From the 1980s biofuels have also                

been part of the country’s energy mix, although their share remains marginal. 

 

German energy mix is the most varied of the three countries. Environmental concerns in the 1960s                

created a pressing need to steer away from fossil fuels. This led to rapid growth in nuclear energy                  

production. However, the occurrence of nuclear accidents in many countries (Three Mile Island in              

the United States in 1979, the Chernobyl disaster in Ukraine in 1986, and the nuclear meltdown at                 

Fukushima in Japan in 2011) facilitated a gradual decline of nuclear power from the 2000s (Renn                

and Marshall, 2016). From the 1990s, renewable energy production increased significantly, and            

biofuels started expanding from the 2000s. As of 2017, primary energy produced from fossil fuels               

made up less than 50% of German total annual energy production. 
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Figure 6. Yearly primary energy production in Australia, Germany, and Soviet Union/Russia            

measured in million terajoules (TJ) per capita. Fossil fuels: oil, coal, gas. Renewables: geothermal,              

hydroelectricity, solar, tide, wave, and fuel cell, wind. Biofuels: biodiesel, biomass and waste, peat,              

fuel ethanol. Nuclear: nuclear. Data source: The Shift Project. 

 

Energy production in the Soviet Union started to increase rapidly in the interwar era, peaking               

around 1990 and experiencing a sudden drop with the disintegration of the USSR. Since then,               

Russian renewable energy production has remained steady, while nuclear energy production has            

been slightly increasing, although the shares of both in the energy mix remain marginal. The high                
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share of fossil fuels in the energy mix can be likely explained by the availability of resources as                  

Russia is currently one of the biggest oil producers in the world (Goodrich and Lanthemann, 2013). 

 

4.3.2 Changes in material flows 

Figure 7 presents the per capita aggregate material extraction and consumption for the three              

countries. Because of data limitations the time-series for Australia and Germany are only available              

since 1970. Also lacking is the data on Soviet Union during World Wars. The evidence offers a                 

somewhat mixed picture: whereas extraction and consumption are rising in Russia, both are             

declining in Germany and only extraction is increasing in Australia. Based on this data alone,               

support for continuity in industrial modernity remains somewhat inconclusive. However, global           

data from existing studies (Krausmann et al., 2018; Haberl et al., 2019) offers a considerably               

stronger support for the existence of major continuity in terms of material use. 

 

The results likely reflect the differing positions of each country in the global economy. Material               

extraction in Australia started growing from the beginning of the 20th century and shows no signs                

of stopping. This was paralleled by an increase in consumption followed by decoupling since the               

2000s. The continuing rise in extraction can be explained by the fact that up to 60% of Australia’s                  

domestic material production is exported. The decrease in material consumption can be explained             

by increases in the efficiency of materials usage (Wood et al., 2009). 

 

In Germany, both extraction and consumption have been slightly decreasing since the 1970s with              

the latter remaining higher than the former. Similarly to energy production, this trend can be likely                

explained by Germany's policies towards fossil fuels (see section 4.2.1) and increases in material              

usage efficiency. 

 

In Russia/Soviet Union growth began from the 1900s and accelerated in the post-WWII era. The               

collapse of Soviet Union and the ‘dematerialization’ of the economy after 1991 contributed to a               

sharp drop in the 1990s, whereas growing GDP and exports explain the return of the upward trend                 

in both extraction and consumption from the 2000s (Krausmann et al., 2016). 
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Figure 7. Aggregate yearly material consumption and extraction in Australia (1970-2015),           

Germany (1970-2015), and Soviet Union/Russia (1900-2015). The materials accounted for are           

biomass, metals, minerals, and fossils measured in tonnes (T) per capita. Data sources: UN Global               

Material Flows Database, Krausmann et al. (2016). 
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4.4 Timing of ruptures 

Finally, we can also compare the timing of ruptures in each country along three dimensions. For                

this purpose we combine data on environmental discourse (ideational dimension), national           

regulation (institutional dimension) and energy production (practice-related dimension). Figure 8          

presents the results. Environmental discourse and number of regulations are normalized as a             

proportion of the within-country peak in the entire observation period. For energy production, the              

proportion of renewables from total energy production is shown (see Appendix D for a graph with                

nuclear energy included). 

 

For each country we observe rapid and significant growth in environmental discourse starting in the               

1960s and peaking around 1990. Note, however, that the Soviet data ends in 1990 and the                

Australian data in 1995. The regulatory activities (shown as a cumulative proportion) experience             

rapid growth somewhat later, starting in the 1980s and continuing into the 2000s. The proportion of                

renewable sources used in energy production remains marginal in Australia and Russia/USSR            

throughout the period; however, rapid growth can be seen in Germany from the 2000s. 
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Figure 8. Ruptures in industrial modernity along ideational, institutional and practice-related           

dimensions. The blue line shows the generalized additive model fit for the presence of              

environmental discourse (shown in more detail in Figure 1) on a linear scale. The red line shows the                  

generalized additive model fit for the cumulative number of regulations put into force (shown in               

more detail in Figure 4). The green, blue, and red lines show the proportion of total energy                 

produced for each of the energy types (shown in more detail in Figure 6.). Data sources: combined                 

digitized newspaper collections, ECOLEX, The Shift database. 

 

31 



5. Discussion 

Taken together, the findings suggest considerable spatial and temporal variation in the ideational,             

institutional, and practice-related dimensions of industrial modernity. To summarize, a few notable            

features: 1) in the ideational dimension, discourse on science and technology (indicating industrial             

modernity) features prominently in Australia and Germany, whereas in Soviet Union/Russia the            

discussion of science is initially much less prominent starting to grow gradually from the              

post-WWII era; 2) in terms of party platforms environmental and anti-growth/sustainability issues            

have reached equal proportions in Germany, whereas the latter is much less dominant in Australia               

and even less so in Russia; 3) in terms of the topical content of institutions there seems to be clear                    

separation between damage control, conservation and safeguards in Soviet Union/Russia, a           

convergence to similar ratios in Germany whereas Australia falls between the two; 4) the energy               

mix is diverse in Germany but clearly dominated by fossil fuels in Soviet Union/Russia and               

especially in Australia; 5) there is a growing divide between resource extraction and consumption in               

Australia, synchronized decrease in Germany and a synchronized increase in Soviet Union/Russia.            

This likely reflects various country-specific developments as well as the differing positions of             

countries in global value chains (see the previous section for more detail). 

 

However, we consider the similarities between countries even more remarkable. First, in terms of              

continuities we can highlight: 1) the dominance of the discourse on technology in newspapers              

(ideas); 2) 3) the dominance of technology in all party platforms (institutions); 3) joining of               

international treaties on intellectual property rights largely preceding environmental treaties          

(institutions); 4) continuing high degree of dependence on fossil fuels (practices). This is a              

significant finding given that our country selection also included Soviet Union that, for most of the                

20th century, provided an economic, political, and cultural alternative to the West. Whereas existing              

work has observed similarities between Soviet Union and Western Europe in terms of energy and               

materials usage (Krausmann et al., 2016), our work extends these similarities to institutions and              

ideas. These findings suggest that the notion of industrial modernity does capture certain durable              

and expansive traits along ideational, institutional, and practice-related dimensions, likely common           

to a majority of industrial societies. 

 

Shifting the focus to possible ruptures in industrial modernity reveals another similarity. Namely, in              

terms of the timing of changes, ideational shifts occur first in all three countries followed by                
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changes in institutions. Changes in practices, in turn, occur even later (if at all). This provides                

tentative support for the claim by Kanger and Schot (2019) that the Second Deep Transition has                

been unfolding as an historical undercurrent since the 1960s. However, our study introduces an              

important qualification to this claim: the hollowing out of industrial modernity can be primarily              

observed in ideational and institutional dimensions, not so much in terms of practices. Note,              

however, that changes in ideas, in turn, have been likely prompted by earlier environmental impacts               

of industrialization which had become amply manifest by the post-WWII era (e.g. Carson, 1962;              

Meadows et al., 1972; Ponting, 2007). Although these impacts were included in our explanation of               

the findings (see the previous section) our study did not provide any quantitative measures. 

 

Our findings might be in line with the historical experience of the First Deep Transition. Namely,                

the frequently mentioned preconditions of British Industrial Revolution include environmental (e.g.           

cold climate and deforestation), ideational (e.g. indirect impacts of Scientific Revolution and            

Enlightenment mentality, liberal culture open to technological experimentation and entrepreneurial          

risk-taking), and institutional factors (e.g. limited authority of monarchy and church to hinder             

innovation, government’s interest in promoting trade, direct push for manufacturing innovation)           

(Goldstone, 1998; Mahoney, 2000; Stearns, 2013). In many cases, these factors preceded            

breakthroughs in steam power usage by 100-200 years. Furthermore, even when major shifts in              

energy sources, technological innovation, and industrial structure were well underway (Landes,           

2003; Warde, 2007) the full impacts of these processes became clearly manifest only towards the               

1830s and 1840s (Hobsbawm, 1962) with ‘Industrial Revolution’ as a term being popularized in the               

second half of the 19th century (Toynbee, 2011; originally published in 1884). At a glance, this                

seems to suggest a considerable time-lag between ideational, institutional, and practice-related           

ruptures associated with the First Deep Transition. 

 

An important implication of our study is that attempts focused only on practices and the impacts of                 

these practices such as the planetary boundaries framework (Steffen, 2015a), great acceleration            

thesis (Steffen, 2015b) or socio-metabolist approaches (Haberl et al., 2017, 2019), might end up              

overly stressing the doom-and-gloom narrative. If, on the other hand, our findings can be shown to                

apply to other countries as well, this would provide a somewhat more optimistic outlook on current                

sustainability challenges by directing attention to earlier sources of rupture commonly overlooked            

in practice-oriented studies. Nevertheless, we emphasize that these ideas and institutions must            
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ultimately manifest themselves in practices in order to make a difference. Furthermore, even the              

‘signs of hope’ detected in our study are exactly that: promising indications of a sustainable future                

but far from enough to actually achieve it. For example, despite some evidence of relative               

decoupling of GDP growth and resource use, signs of absolute decoupling are rare (Haberl et al.,                

2019) and in the context of anticipated population growth at least until 2100 (UN DESA, 2019) the                 

availability of energy and materials will remain a significant global challenge. 

 

6. Conclusion 

This paper has provided a first empirical measurement of industrial modernity as conceptualized in              

the Deep Transitions framework (Kanger and Schot, 2019). More specifically, the study attempted             

to measure the ideational, institutional, and practice-related dimensions of industrial modernity           

along the domains of environment, science, technology, and innovation in three countries –             

Australia, Germany, Soviet Union/Russia – between 1900-2020. Our findings demonstrate that           

despite some country-specific differences, the three countries share similarities in terms of prevalent             

discourses, regulation, and energy/materials consumption over the studied period. Furthermore, in           

terms of possible ruptures, we detected a time-lagged change beginning with ideational shift             

followed by institutional change followed (possibly) by changes in practices. Our findings thus             

offer tentative support for two claims of the Deep Transitions framework: the existence of              

fundamental continuities associated with the socio-material landscape of industrial modernity as           

well as the emergence of possible ruptures in it, beginning from the 1960s. 

 

Our explicit research strategy was to focus on breadth rather than depth. Although this approach               

enabled us to obtain a multi-domain and multi-dimensional perspective on industrial modernity, this             

also means that our approach has a number of limitations. The following provides a brief overview                

of the notable ones: 

● Whereas the conceptual framework dictates what should be measured, data availability           

shapes what can be measured in the first place. As a result, some proxies used in the study                  

might be more distanced from the underlying phenomenon than others. For example,            

whereas the measurement of energy flows is directly related to the socio-metabolic profile             

of industrial societies, the topical content of environmental regulations is a more indirect             

indication for assessing whether the regulation of technology has been reactive or proactive.             
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Furthermore, it remains a possibility that existing data does not eventually allow us to              

measure all theoretical constructs. 

● For the study of ideas we have relied on public discourse as recorded in digitized               

newspapers. Although we have strived to use mainstream publications covering long           

time-frames, it is possible that editorial changes have had some impact on the contents and               

framing of the newspapers/magazines. This may influence the smaller trends visible in the             

data. However, it is unlikely to influence the major trends addressed in this paper. 

● The digitization of the collections that we rely on and the automatic preprocessing that we               

use is designed to get useful information out of messy data. There is a chance that varying                 

quality of the texts (e.g. in the quality of OCR) may have made the job more difficult for                  

regular tools. However, at this point, we are not aware of systematic errors that may have                

been caused due to this. 

● For studying the ideational aspects, it is difficult to establish a ground truth for the               

algorithms. We have relied on the knowledge of expert historians in the group and various               

quality checks throughout the workflow, but a technical verification of the algorithm is yet              

to be performed in the current pilot study. However, qualitative assessment of the results              

show good agreement with earlier literature on the topic. 

● For the external datasets that we used, we rely on the effort of past researchers to gather the                  

data which might bring hidden biases with it. We have consulted with researchers familiar              

with the datasets and subject matter to avoid these issues as far as we could. If any such                  

biases come to light we will need to update our analysis. 

● Manifesto Project data has been criticized for possible issues pertaining to coder reliability,             

document selection, and coding scheme (Mikhaylov et al., 2012; Gemesis, 2013) which, if             

accurate, might affect the results of this paper. A related question is whether party              

manifestos can be taken to be directly indicative of institutional changes. An alternative             

interpretation would be that policy platforms primarily contain visions of what the            

policymakers think they can deliver rather than what they should be delivering . This would              1

explain, for example, why party platforms have not been stressing the importance of             

economic growth despite the global slowdown from the 1970s. In that case, the connection              

between Manifesto and institutional change would be looser than assumed in this study.             

1 We thank Rutger Hoekstra for this comment. 
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Furthermore, Manifesto data would then be more properly seen as reflecting the ideational             

rather than the institutional dimension. 

● Because of data availability we could not assess Australian and German materials            

extraction/consumption for the period between 1900-1970. Such data is expected to become            

available only over the next few years. Furthermore, at the time of the writing, there is no                 

comparable national data available of waste generation and recycling of materials both of             

which could also enable to assess possible ruptures in materials extraction/consumption. 

● While nuclear power can be classified as sustainable for its low emissions, the end of the                

nuclear life cycle (waste storage and disposal) and the absence of final repository for              

high-level waste (Stamford and Azapagic, 2011) is the reason why it was not considered              

among ‘green technologies’ in this study. On the other hand, biofuel production is mostly              

carbon neutral, bioconversion does not generally produce hazardous compounds, and biofuel           

production can be developed in a distributed manner (Lora et al., 2011). However, biofuels              

may also have adverse environmental impacts (e.g. many first-generation biofuels can cause            

deforestation and pose threats to biodiversity). Since it is difficult to separate between             

‘good’ and ‘bad’ biofuels, they were treated as a singular category in our study. 

 

This paper has presented the results of a pilot study which means that much work remains to be                  

done. The currently envisioned future steps include: 1) developing indicators for other traits of              

industrial modernity not included in this study aiming to cover each cell of the 3x3 table (see Table                  

2); 2) standardizing the text mining workflow, also including co-occurrence and sentiment analysis;             

3) conducting additional scoping in order to identify more textual sources and databases potentially              

relevant for our purposes; 4) expanding the study to include more countries; 5) grouping different               

countries according to their similarities in the historical genesis of industrial modernity. 

 

Finally, we would like to emphasize that the breadth of our research strategy has meant entering the                 

terrains of various disciplines with long-standing traditions, different schools of thought, wealth of             

substantive expertise, and sophisticated methodological tools for measuring particular phenomena.          

From the disciplinary viewpoints, our efforts are bound to remain simplistic, no doubt overlooking              

many important nuances. Where possible, we have attempted to consult the experts of different              

domains to avoid committing serious blunders in data selection, analysis, and interpretation of             

findings. However, we would also like to remind the disciplinary specialist reader that our overall               
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aim was not to excel in the measurement of any particular aspect of industrial modernity but to                 

provide a more encompassing view, taking into account ideational, institutional, and           

practice-related changes at the same time. The resulting map may be patchy but its true value lies in                  

its intention to cover the whole terrain. 

 

In his study on the collapse of societies, Jared Diamond has proposed that the key challenge is to                  

decide “which of a society’s deeply held core values are compatible with the society’s survival, and                

which ones … have to be given up” (2005: 410). In our view, this claim equally applies to societal                   

institutions and practices. By adopting a multi-dimensional and multi-domain approach our analysis            

has provided perhaps a slightly more optimistic outlook of the current challenges than             

practice-oriented ones, detecting the signs of major ideational change in the 1960s and institutional              

change in the 1980s. The socio-material landscape of industrial modernity indeed seems to be              

experiencing a certain rupture, even if this has been slow to unfold and largely invisible in terms of                  

actual practices. Otherwise the race between major international conflict, large-scale environmental           

degradation, and the Second Deep Transition is still on. 
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Appendix A. Text mining workflow 

 

1. Data sources 

We combined different data sources to gather an overview of the period, as far as possible, for each                  

country. We aim to extend it after this pilot study. The sources we used were the following. 

● Australia: Sydney Morning Herald (1900-1940) and Canberra Times (1930-1995) from          

Trove Library Collections. 

● Germany: Hamburg Allgemeine (1900-1940) and Hamburg Nachrichten (1900-1940) from         

Europeana collections. Berliner Tageblatt (1900-1930) from Berlin City Library. Zeit          

(1947-2015) and Spiegel (1948-2015) from magazine online archives. 

● Russia: Pravda (1917-1990) and Izvestija (1917-1990) from EastView Information Services          

collection. 

 

2. Text preprocessing 

In each case, we preprocessed the texts into a unified format, lemmatized, and tagged the texts with                 

parts-of-speech markers. We used the Spacy (en-core-web) Python package for Australian texts,            

and TreeTagger (German and Russian parameters) for German and Russian texts. After tagging, we              

excluded very short words (<3 characters) which were usually OCR-errors. While this included             

some meaningful words (I, we, of), they were no longer needed for the topic models that we aimed                  

to analyse. We also excluded the stop words in each language when building topic models. 

 

3. Text matches 

We used a text-mining workflow to find matches of keywords with a surrounding context of +/-25                

words that contained discussions on the three topics in question. Expert historians in our team               

collaboratively created a list of abstract keywords (environment, nature, science, etc.) that should be              

able to find thematic texts throughout the time period (see Table A1). We used topic modelling to                 

extract the matches that were above a relevance threshold for our query.  
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Table A1. The list of seed keywords used in the search. 

 Environment Science Technology & 
Innovation 

English Nature 

Environment 

Science 

Discovery 

Technology 

Industry 

Innovation 

Invention 

German 

 

Umwelt 

Natur 

Wissenschaft 

Forschung 

Entdeckung 

Erkenntnis 

Technologie 

Technik 

Industrie 

Gewerbe 

Erfindung 

Innovation 

Erneuerung 

Entwicklung 

Russian 

 

Среда 

природа 

Наука 

исследование 

открытие 

 

Технология  

техника 

производство 

промышленность 

индустрия 

изобретение 

новизна 

инновация 

 

 

4. Topic modelling 

In order to separate true matches from the contexts in which the abstract word was used in another                  

sense, we built topic models on the text snippets for each match with a range of parameters to                  

characterize these snippets. We then manually annotated these sets on which of the topics are               

relevant for our query. A keyword match was considered a true positive if it had a sufficient                 
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presence of relevant topics. We set the threshold at 50% for snippets - i.e. the sum of relevant topic                   

proportions for a match needed to be higher than that for a true positive according to that model.                  

We classified the match as a true positive if it was above this threshold in at least 75% of the                    

annotated topic models. For each topic, we used raw texts, lemmas, non-rare lemmas (> 10 times in                 

corpus), and frequent lemmas (> 100 times in corpus), an estimated 10, 20, 30 topic models for                 

each, that provided sufficient granularity to classify the topics. Topic modelling was performed in              

Mallet (Yao et al., 2009). 

 

5. Frequency over time 

We captured temporal trends in the frequency of occurrence of these keywords by comparing the               

number of true positives to the number of tokens in each year. We tracked the presence of                 

environment, science, and technology/innovation in the published discourse, and the combinations           

of these topics (whether true positives in any 3 topics co-occurred within the same snippet). 

 

We fit a generalized additive model for each of the lines and investigated the relative peaks in each                  

discourse. In order to allow for sudden changes in the mean, we used an adaptive spline smooth (k                  

= 20, m = 5) on the year (Wood, 2017). 

 

While the keywords aim to gather the same themes in each language, the ability for the chosen                 

words to do so can vary between languages. It can also depend on editorial practices in different                 

publications. For that reason the difference between absolute values of the same topic in different               

countries may not be meaningful. The frequencies are meant to capture changes in the order of                

magnitude within the same country, especially where stability over time in the chosen publication              

was available.  

 

A caveat applies to the findings. Due to copyright and other restrictions in obtaining data, the                

sources are switched around WWII for Australia and Germany which can partly explain changes in               

the prevalence of topics. WWII was also a time during which discourse naturally varied. The data                

sources do allow continuities to be tracked well during 1900-1940 and 1950 to the end of the period                  

for Germany and Australia, and for 1930-1990 for USSR/Russia. 
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Appendix B. The Manifesto Corpus data and analysis 

 

1. The Manifesto Corpus data and method 

In the Manifesto Corpus "variables indicate the share of quasi-sentences in the respective category              

calculated as a fraction of the overall number of allocated codes per document" (Codebook, 2019b).               

A quasi-sentence is a single statement. The available data for each country is presented in Table B1                 

and the full descriptions of the variables used in analysis in Table B2. 

 
Table B1. Data available in Manifesto for Australia, Germany, and Russia. 

Country Years  Number of 

elections 

Usual gap between 

elections 

Number of 

parties 

Australia 1946-2016 28 3 14 

Germany 1949-2017 19 4 19 

Russian Federation 1993-2011 6 4 25 

 
Table B2. The Manifesto Corpus variables used in analysis and their full descriptions. 

Variable Description (Codebook, 2019b) 

Economic 

Growth: Positive 

The paradigm of economic growth. Includes:  

- General need to encourage or facilitate greater production;  

- Need for the government to take measures to aid economic growth.  
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Technology and  

Infrastructure: 

Positive 

Importance of modernisation of industry and updated methods of transport          

and communication. May include:  

- Importance of science and technological developments in industry;  

- Need for training and research within the economy (This does not imply             

education in general);  

- Calls for public spending on infrastructure such as roads and bridges;  

- Support for public spending on technological infrastructure (e.g.: broadband          

internet, etc.).  

Anti-Growth 

Economy: 

Positive 

Favourable mentions of anti-growth politics. Rejection of the idea that all           

growth is good growth. Opposition to growth that causes environmental or           

societal harm. Call for sustainable economic development.  

Environmental 

Protection 

General policies in favour of protecting the environment, fighting climate          

change, and other “green” policies. For instance: 

- General preservation of natural resources; 

- Preservation of countryside, forests, etc.; 

- Protection of national parks; 

- Animal rights. 

May include a great variance of policies that have the unified goal of             

environmental protection. 

 

Locally weighted smoothing (LOESS) was used to find a line of best fit to describe the data derived                  

from The Manifesto Project database to understand the temporal trends in the policy positions.              

According to Cleveland and Devlin "locally weighted regression, or loess, is a procedure for fitting               

a regression surface to data through multivariate smoothing: The dependent variable is smoothed as              

a function of the independent variables in a moving fashion analogous to how a moving average is                 

computed for a time series." (1988: 596). LOESS was chosen because of its straightforward              

interpretation and the scattered nature of the data. When comparing competing methods that can be               

used to evaluate The Manifesto Corpus data, Dinas and Gemenis (2010) found no method –               

including LOESS – that clearly outperforms others. Instead, they suggested using the database in              

combination with other data to validate the robustness of the findings. 
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To assess the differences between the policy position presented by all the parties and the parties that                 

were elected, an additional analysis was performed by weighting the results using the number of               

seats each party was able to obtain. The results are presented in Figure B1.  

 

 

Figure 1B. Percentages of policy positions weighted using percentage of votes gained by each party               

in the election year. Lines represent LOESS fits with a span of .4. 
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Appendix C. ECOLEX data and analysis 

 

1. Major treaties in ECOLEX 

 
Table C1. International environmental treaties with more than 150 members at any point based on ECOLEX. 

Title Year 
established 

Convention on International Civil Aviation Annex 16 - Aircraft Noise   1944 

Constitution of the Food and Agriculture Organization of the United Nations  1945 

Convention on the International Maritime Organization  1948 

International Plant Protection Convention   1951 

Convention on Wetlands of International Importance especially as Waterfowl 
Habitat 

 1971 

Convention concerning the Protection of the World Cultural and Natural Heritage  1972 

Convention on the International Regulations for Preventing Collisions at Sea  1972 

Convention on International Trade in Endangered Species of Wild Fauna and Flora  1973 

International Convention for the Prevention of Pollution from Ships (MARPOL) - 
Annex V (Optional): Garbage  

 1973 

International Convention for the Safety of Life at Sea (SOLAS)  1974 

Agreement establishing the International Fund for Agricultural Development  1976 

Convention on the Physical Protection of Nuclear Material  1979 

United Nations Convention on the Law of the Sea  1982 

Vienna Convention for the Protection of the Ozone Layer   1985 

Montreal Protocol on Substances that Deplete the Ozone Layer  1987 

Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal  

 1989 

Convention on Biological Diversity   1992 

Convention on the Prohibition of the Development, Production, Stockpiling and 
Use of Chemical Weapons and on their Destruction  

 1992 

United Nations Framework Convention on Climate Change  1992 
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Agreement on Trade related aspects of Intellectual Property Rights (TRIPS)  1994 

United Nations Convention to Combat Desertification in those Countries 
Experiencing Serious Drought and/or Desertification, particularly in Africa  

 1994 

Convention on the Prohibition of the Use, Stockpiling, Production and Transfer of 
Anti-Personnel Mines and on their Destruction  

 1997 

Kyoto Protocol to the United Nations Framework Convention on Climate Change  1997 

Rotterdam Convention on the Prior Informed Consent Procedure for Certain 
Hazardous Chemicals and Pesticides in International Trade  

 1998 

Cartagena Protocol on Biosafety to the Convention on Biological Diversity  2000 

United Nations Convention against Transnational Organized Crime  2000 

Stockholm Convention on Persistent Organic Pollutants  2001 

WHO Framework Convention on Tobacco Control (FCTC)  2003 

Paris Agreement  2015 

 

2. Major treaties in WIPO 

 
Table C2. International intellectual property rights treaties with more than 150 members at any point based on                 

WIPOLex. 

Title Year established 

Paris Convention 1884 

Berne Convention 1887 

United Nations (UN) 1945 

WIPO Convention 1970 

Agreement Establishing the World Trade Organization (WTO) 1995 
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3. ECOLEX keyword annotations 

 
Table C3. The annotation categories used for ECOLEX keywords. 

Annotation Note 

General frameworks These keywords can be either general nouns, verbs, etc. or have           

specific meaning and domain, however not relating to the         

environment. Examples: registration, seasons, navigation,     

ownership, credit, size, range etc.  

Special interest topics These are the neutral keywords that are in some way or the other             

related to the environment, but there are no adjectives, verbs, etc.           

that would imply the context or the nature of the relationship. All            

energy sources are also coded as specific due to lack of context.            

Examples: zoning, cattle, meat, disasters, public land, wild fauna,         

timber, molluscs etc.  

Damage control These keywords refer to either harmful impacts on the natural          

environment (e.g. pollution, waste, etc.) or the aspiration to         

alleviate it. Examples: pollution control, natural gas, forest fires,         

flood, radioactive waste, ozone layer etc.  

Conservation These keywords refer to maintenance of the environment in its          

‘natural’ state or how it used to be without human impact. The            

category also includes keywords relating to assessment or        

management of the environment since the two allude to an          

ambition to avoid (further) damage, and keywords relating to         

inheritance since those also imply an urge to preserve. Examples:          

protection of habitats, water quality standards, water supply,        

protected fishing area, inspection, protection of environment etc.  
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Safeguards These keywords refer to a sustainable way of life aimed at           

anticipating and preventing the occurrence of harmful       

environmental impacts and/or finding a balance between social        

and ecological concerns. Examples: biosecurity, sustainable use,       

waste prevention, recycling/reuse, environmental planning,     

energy conservation/energy production etc.  

 
Table C4. Most common examples in each category of annotation for keywords in ECOLEX. 

Category Common examples 

General frameworks Institution (n = 29389) 
Authorization/permit (n = 17583)  
International trade (n = 17554)  
Offences/penalties (n = 16276)  
Transport/storage (n = 10347) 

Special interest topics Food quality control/food safety (n = 16094) 
Marine fisheries (n = 11491) 
Animal health (n = 9875) 
Agricultural development (n = 9197) 
Planting material/seeds (n = 5029) 

Damage control Pollution control (n = 11871) 
Hazardous substances (n = 5231) 
Pesticides (n = 4258) 
Waste disposal (n = 4189) 
Freshwater quality/freshwater pollution (n = 4106) 

Conservation Protected area (n = 7551) 
Plant protection (n = 7533) 
Fishery management and conservation (n = 5619) 
Environmental standards (n = 5449) 
Management/conservation (n = 4539) 

Safeguards Energy conservation/energy production (n = 5813) 
Land-use planning (n = 4665) 
Environmental planning (n = 4662) 
Environmental Impact Assessment (EIA) (n = 3962) 
Sustainable development (n = 2061) 
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Appendix D. Figure 8 from the paper with nuclear energy included 

 

 

Figure D1. Figure 8 from the paper with nuclear energy added. Data sources: combined digitized               

newspaper collections, ECOLEX, The Shift database. 
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Abstract 

In current German debates on sustainable urbanization and urbanism, new urban actors reviving 

buildings, brownfields or whole neighbourhoods are discussed as potential drivers of urban 

transformation towards sustainability as well as potential co-producers for conventional actors in urban 

development and planning. These actor’s projects can be understood as spatially confined niches for 

experimentation with (built) urban space itself. Building upon the concepts of niche entrepreneurship 

(Pesch et al., 2017) and the framework of strategic action field theory (Fligstein & McAdam, 2011; 

2015), we ask how these actors secure support for their projects and how these projects in turn are 

altered in this process. Based upon a case study from Wuppertal, Germany, we show that in 

struggling for support of powerful actors, these actors often have to significantly compromise, and that 

these compromises can be understood as contextualization in the project’s spatial and institutional 

environment. 

 

1. Introduction 

In current German debates on sustainable urbanization and urbanism, new actors such as “spatial 

entrepreneurs” (Buttenberg et al., 2014) and so called “city-makers” (Beck et al., 2017) reviving 

buildings, brownfields or whole neighbourhoods are discussed as potential drivers of urban 

transformation towards sustainability (WBGU, 2016, p. 331ff.) as well as potential co-producers for 

conventional actors in urban development and planning (Willinger, 2014). We will refer to these actors, 

which are often rooted in civil society, culture or the creative industry as new urban actors, and their 

relation to questions of sustainability is multi-facetted: While building spaces for cultural and social 

innovation that might contribute to sustainability transitions, they also address issues regarding the 

sustainable development of urban form (e.g. prolonging the lifespan of neglected buildings or 

preventing resource-intense construction) and land use (e.g. preserving open spaces), which have 

been identified by the German Advisory Council on Global Change (WBGU) as major action fields of 

the transformation of cities. In realizing their projects, new urban actors regularly engage in new – and 
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often experimental – forms of governance that challenge the mainstream of urban planning and land 

development, which in turn has been criticized as a major contributor to unsustainable urbanization 

(WBGU, 2016). This mainstream’s reliance on growth has recently been picked up from the emerging 

perspective of post-growth planning (Brokow-Loga & Eckardt, 2020).1 

In this conference paper, we are primarily concerned with new urban actor’s efforts to create new 

forms of governance of (built) urban space, to which we refer as spatial projects as a shorthand. We 

conceive of these projects as spatially confined niches, understood as protective spaces in which 

experimentation with potentially path-breaking innovations can thrive (Smith & Raven, 2012). 

Following the German Advisory Council on Environmental Change, we understand cities as “a spatial 

organizational form for humankind” (WBGU 2016, 56), in which different systems of societal 

reproduction are spatially integrated. This perspective resonates with a strand in urban transitions 

literature that conceives of cities as nexuses where multiple systems overlap, and urban transitions 

and reconfigurations cut across multiple systems and sectors such as energy, transportation or food 

(McCormick et al., 2013; Wolfram & Frantzeskaki, 2016; Wolfram et al., 2016; Hodson et al., 2017). 

With regards to this concept, spatial projects can be analyzed as niches in two ways: On the one 

hand, these projects provide an environment for multiple and often intertwined forms of 

experimentation, such as alternative forms of housing, circular economy projects or urban food 

production. On the other hand, however, the projects also deviate from dominant practices of the 

governance of (built) urban space and stabilizing them as long-term projects can be considered 

building a protective space for alternative spatial practices. 

Literature on niche formation has shown that the construction of protective spaces is inherently 

political as it involves gaining the support of power- and resourceful actors with often radically 

diverging frames of sustainability challenges and respective solutions (Smith & Raven, 2012 p.1031). 

In this process that often leads to results that are incomplete or sub-ideal from the perspective of the 

niche’s advocates, a niche is constructed within the very specific possibilities of a given context which 

are usually understood through the lens of the regime constellation in which the niche has to be 

embedded, and which are not well enough understood yet (Smith, 2007; Pesch et al., 2017). However, 

literature on the geography of transitions and particularly urban transitions has also emphasized the 

influence of place-specific factors on transitions (Hodson & Marvin, 2010; Hodson et al., 2013; 

Rohracher & Späth, 2014; Ehnert, Kern, et al., 2018). In our view, this holds especially true for spatial 

projects that, by their localized nature, cannot be separated from the specific urban context in which 

they are realized, and are often even conceived as a solution to very specific local problems by their 

proponents (Beck et al., 2017; Beck & Schnur, 2016).  

Consequently, we are interested in the agency through which new urban actors are able to challenge 

mainstream structures and practices in urban planning, and also the compromises they are forced to 

make in their specific contexts. We ask three research questions: 

 

1 On an international level, debate to date has largely revolved in workshops (e.g. Chang, 2020, see 
also www.aesop2019.eu/wp-content/uploads/2018/12/5_Towards.pdf, postwachstumsplanung.de/wp-
content/uploads/2020/02/DoKoRP2020_Postgrowth_Handout_web.pdf)  
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1. How was the new urban actor able to secure support for their project? 

2. How has the project been evolved in this process? 

3. What role played the spatial and institutional context in this process? 

To answer the above research questions, we present a conceptual approach that is grounded in the 

literature on contestation in niche development. We build upon the concept of niche entrepreneurship 

brought forward by Pesch and colleagues (2017) to understand agency. Also, we ground this 

approach in Strategic Action Field (SAF) theory (Fligstein & McAdam, 2011; Fligstein & McAdam, 

2015) as a framework to better capture the complexities of the urban context in which a spatial project 

is situated that is compatible with our focus on contestation but agnostic with regard to the nature of 

contextual influences. We will lay out our approach in the following sections of this paper. 

To demonstrate our approach, we present a case study of the project Utopiastadt Campus (“Utopia 

City Campus”) in the German city of Wuppertal. The initiative Utopiastadt (“Utopia City”) has gained 

prominence in local and national debates on experimental, sustainable bottom-up city development in 

Germany (CREATIVE.NRW, 2015; Montag Stiftung Urbane Räume, 2016; Stadt Wuppertal, 2014). 

The initiative started off in 2011, transforming an abandoned railway station north of the Wuppertal city 

centre, and developed ideas on how to also transform the surrounding former railway grounds into a 

catalyst area for experimental, sustainable and integrative development. In the meantime, the 

reactivation of the former railway line as an urban cycling highway revitalized city quarters along the 

route, not only benefiting Utopiastadt but also raising the attractiveness of the former railway 

brownfields for commercial development. In 2016 conflict over the development broke out in the open. 

In this conflict, Utopiastadt, being funded through a support program of the German state of North 

Rhine-Westphalia (NRW) under the close participation of the municipality of Wuppertal, received 

support from the city administration, which ultimately led to a standstill in mid 2016. This standstill was 

overcome by the formation of a formalized council including the owner, an international property 

investment company and the local city development department. The council resulted in a 

collaboratively developed framework for the development of the area and ultimately the purchase of 

significant parts of the area by Utopiastadt in 2019. 

In this paper we will concentrate on the period up till the completion of the purchase in early 2019. 

Combining transcripts and protocols of the council with interviews with key actors and programmatic 

documents, we reconstruct the basic process as well as the interplay of shifting frames of 

development through which the new urban actor was able to realize its project. The remainder of the 

paper is structured as follows: First, we lay out the theoretical foundations of our conceptual approach 

(section 2), and its application as an analytical framework (section 3). Then, we dive into the case 

study (section 4) and discuss our results as well as the contribution and limits of our approach (section 

5). We close the paper with some final remarks regarding the contribution of new urban actors to 

urban sustainability transition (section 6). 
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2. Theoretical background 

2.1. Niche entrepreneurship 

The concept of niche entrepreneurship brought forward by Pesch and colleagues (2017) aims to 

enlighten the role of politics and individual agency in the process of niche formation. At its core is the 

claim that the logics of niche formation which revolve around the three elements of visioning, social 

networks and learning and articulation processes (Geels, 2011; Schot & Geels, 2008) strongly 

resemble the dynamics of political agenda setting as laid out in John Kingdon’s (1995) classical 

concept of policy entrepreneurship. According to Kingdon, agenda setting can be analysed along the 

lines of three distinct “streams” concerned with perceived problems, proposed solutions or policy 

alternatives and politics, i.e. changes in public opinion, political majorities etc. Although specific 

policies might be originally conceived as solutions to certain problems perceived by their proponents, 

they are analytically divided from the dedicated problem stream as this stream is concerned with the 

problems deemed to be relevant by decision makers. Coupling the two becomes possible in the rare 

instances when all three streams align in so called windows of opportunity, which typically open up as 

an effect of coincidental changes in the problem or policy stream, but which, as Pesch and colleagues 

argue, might also be brought about actively, if the policy entrepreneur has the means to do so. To 

successfully place a solution on the agenda, policy entrepreneurs rely on three kinds of strategies: 

Drawing attention to an issue, building coalitions, and connecting solutions with problems by 

navigating the institutional and political context. 

Building upon these similarities, the authors use the term “niche entrepreneur” for an “an actor who, 

analogous to the policy entrepreneur, successfully connects the elements that are needed to 

successfully develop a niche” (Pesch et al., 2017 p.1923). Niche entrepreneurship, however, does not 

exhaust itself in political agenda setting, as it involves realizing their project vis-à-vis incumbent 

interests and dominant practices on the ground as well as mobilizing resources that are controlled by 

regime actors. Including these actors in the process of niche construction is crucial for successful 

niche entrepreneurship (ibid., p. 1927). In accordance with Smith and Raven (2012), it follows that the 

specific kind of innovations a specific niche can provide a secure space for arise only as a result of a 

process of negotiations between the niche entrepreneurs and the incumbent actors. Pesch and 

colleagues therefore emphasize that niche formation has to be analysed as a process of “learning for 

niches”, in which the characteristics of the niche itself are a result of the process itself and strongly 

dependent on the contexts in which this process takes place (ibid., p. 1939). 

From the concept of niche entrepreneurship, we derive two central processes for our analysis of the 

establishment of spatial projects:  

• Coupling: In our view, the core contribution of the concept of niche entrepreneurship lies in the 

idea of coupling that is at the heart of Kingdon’s agenda setting approach: A niche has to be 

accepted as a viable solution to the pressing problems perceived by decision makers to gain 

support, and coupling does not arise by itself but is the outcome of a strategic process advanced 

by entrepreneurial actors within windows of opportunity.  
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• Learning: Furthermore, the central conceptual expansion with regard to Kingdon’s approach is 

the inclusion of incumbent actors which have to be convinced to cooperate as well. This sheds a 

light on the fact that the final form the niche takes might deviate from the project that the niche 

entrepreneur aimed for in the first place. Instead, the actual solution – and thus the niche project 

established – is the result of a learning process with regard to what can be realized vis-à-vis 

incumbent interests. 

We will lay out how these two core processes are operationalized for our analysis in section 3. First, 

however, we turn to the theory of Strategic Action Fields (SAF) as a general framework in which the 

two processes will be analyzed. 

 

2.2. Strategic Action Field Theory 

Neil Fligstein and Doug McAdam (2011; 2015)2 define strategic action fields (SAFs) as mesolevel 

constructed social orders that arise when at least two actors interact on the basis of a shared 

understanding of the purpose, boundaries and governing rules of the field. The theory posits that 

SAFs are “the fundamental units of collective action in society” (Fligstein & McAdam, 2015 p.9), which 

itself can be conceived as an array or network of interdependent and nested fields. As the concepts is 

agnostic with regards to size, systemic function or level of structuration of the unit of analysis, SAFs 

have been adopted as an approach to study such diverse phenomena as the struggle over race and 

civil rights in the US (Fligstein & McAdam, 2015), the mortgage securitization industry (ibid.), the field 

of climate policy in Germany (Stecker, 2015), bottom-up networks in urban development in Warsaw 

(Domaradzka & Wijkström, 2016), or the establishment of a national museum project in the French city 

of Metz (Krauss, 2015). The theory has also attracted increasing interest as a framework to study 

sustainability transitions, e.g. for energy transitions in different contexts such as urban energy policy 

(Blanchet, 2015), specific wind energy projects (Fuchs & Hinderer, 2014) or large providers on a 

national level (Kungl, 2015). 

SAFs are conceived as either emergent from what was before unformed social space, stable and 

characterized through a settlement or undergoing an episode of contention. Stable fields are 

characterized by a level of acknowledgement of the aforementioned shared understandings in form of 

a settlement. Actors benefiting from or marginalized by a settlement are characterized as incumbents 

or challengers respectively.3 While even in stable fields, there is a constant “jockeying” for position, in 

contested fields, distinctions between incumbent and challenging actors become increasingly blurred. 

SAF theory puts great emphasize on the processes through which fields change from one of these 

states to another. In both stabilization and destabilization of SAFs, three factors play a crucial role: 

 

2 The following summary of the theory is based upon these two foundational texts. 

3 SAF theory shares the terminology of incumbents and challengers with other approaches to 
transition or societal change. In SAF theory, incumbents and challengers are defined with regard to a 
specific SAF, i.e. as actors benefiting or being marginalized by the settlement in place. This implies 
that no actor is classified as an incumbent on the basis of general or inherent qualities, and actors can 
be incumbents in one field while being challengers in another. 
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First, the stability of fields rests to a largely on the stability of proximate fields within the array of 

interdependent fields. Second, in mobilizing for contention or crafting a settlement, actors rely heavily 

on strategic action, understood as framing and mobilization, based upon social skill, understood as the 

ability of actors to craft interpretations that integrate other actors. Finally, at least in modern societies, 

state actors play a key role in sustaining and ratifying settlements as they are concerned with 

maintaining stability across a large variety of fields under their sovereignty. 

Based upon this summary, SAF theory holds three merits for the analysis of the formation of niche 

projects in the urban context: First, the theory’s very general definition of SAFs allows for the 

conceptualization of a specific niche project as well as the context in which it is realized through the 

lens of an array interrelated SAFs that can, in principle, be described with the same concepts. Second, 

SAF focusses the analysis on the connections between field and context, as the potential for stability 

and change (even if it takes strategic action to be realized) is largely a function of proximate fields and 

state actors trying to maintain stability across these fields. Combining both aspects, this allows for the 

operationalization not only of the political and institutional context (e.g. the local property market or 

municipal brownfield policy), but also the spatial context (e.g. a surrounding neighbourhood or a 

planning project in an adjacent area). Finally, through its constructivist ontology, SAF theory focusses 

the analysis on the framings through which change and stability in any given field are achieved. This 

hints to the basic mechanisms through which the aforementioned contextual influences are translated 

into the SAF concerned with the development of a specific place. The influence of such political 

struggles over place frames and visions as well as the often hindering compromises necessary to 

achieve political consensus on localized transitions have recently be emphasized (Murphy, 2015 

p.74). With its focus on the social construction of fields, SAF theory helps to shed a light on how these 

necessary compromises are achieved on the ground. 

 

3. An analytical framework for niche entrepreneurship in SAFs 

Before laying out our analytical framework, we first have to clarify how struggles around establishing 

spatially confined niches can be conceived within the SAF framework: For the purpose of this paper, 

we operationalize the governance of the (built) space where the niche is to be established as an SAF. 

In this SAF, actors struggle about the rules by which the space is to be accessed or developed by 

diverse actors (e.g. by means of commercial lease or squatting, fast development by external 

contractors or co-production with local civil society etc.), and possibly the boundaries of the space to 

be governed itself (e.g. which parts of physical space are to be included). In a stable field, the answers 

to these questions will be stabilized in some kind of settlement that must be acknowledged, if not 

accepted by all actors. Establishing a niche, then, is about bringing about a settlement which allows 

for a form of governance that is innovative with regard to mainstream practices. 

Analysing niche entrepreneurship within the general framework of SAF theory has two important 

consequences for our analysis: First, coupling can be analysed through the lens of framings that 

include the solution as a proposed settlement for the area as well as the problems it is coupled with. 

Accordingly, learning can be analysed as changes in these basic framings over time. Second, these 
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framings can be analysed within the context of proximate SAFs, which means that contextual 

elements included in these framings can be attributed to specific proximate fields (e.g. the orientation 

of project to its neighbourhood, or the urge to create housing in a city with a tight housing market to 

SAFs concerned with this neighbourhood or the housing market respectively). 

Based on these core thoughts, we propose a framework that integrates the framings of solutions and 

problems through the analysis of narratives in which these elements are integrated as episodes. 

Coupling and Learning are included as processes in which the elements of individual narratives are 

connected or altered in a specific way. We will lay out the basic elements of this framework below. 

 

3.1. Analysing shifting frames of solutions and problems through narratives 

Narratives have been applied in studies concerned with policy change as well as in transition studies 

as an approach to understand phenomena such as sense-making, coalition building, future-oriented 

agency and the ascription of responsibilities (e.g. Stone, 1989; Hajer, 2000; Mayer, 2014; Wittmayer et 

al., 2015; Hermwille, 2016). However, while we acknowledge these applications and some of our 

results might be fruitfully connected to these theoretical discourses, we use narratives here solely as 

an analytical instrument. Following Robert Scholes, we define a narrative as “the symbolic 

presentation of sequence of events” (Scholes, 1981 p.205). According to Margaret Somers (1994) this 

presentation is achieved through the selective appropriation of events into episodes (out of a 

“potentially limitless array of social experiences” (p.617) which are then connected by means of a plot 

that places these events in causal, temporal and spatial order. 

We use narratives in this sense to explore how solutions and problems are causally connected to 

present a proposed settlement as well as the legitimizing context this settlement serves: A complete 

narrative is conceived as a selective, temporally structured account of how a settlement in an SAF 

should look like in the face of certain challenges based on a suggested causal logic. To understand 

coupling and learning, we break these narratives up analytically into episodes. Following Willy 

Viehöver (2006), episodes are conceived of not as specific events but as semantically comparable 

parts of structurally comparable narratives. These parts are not always fully realized in each account 

of the narrative but are the foundational building blocks identified in individual acts of communication 

on the basis of which the full narrative is reconstructed.4 The episodic structure is derived from an 

initial analysis of a selection of narratives, and therefore guided by the type of narrative in question. 

Based on these principles, we propose a simple structure of four episodes: (1) challenges, (2) 

solutions, (3) prospects and (4) paradigms (Tab. 1). With the first two episodes, we operationalize – 

and differentiate – the notion of “problems”, which is motivated by our preliminary analysis of some 

narrative accounts in our case study, showing that solutions are not always framed in the light of 

 

4 Viehöver is concerned with narratives as structuring elements of policy discourses. We cannot follow 
the full discourse analytical program proposed by Viehöver, but acknowledge his basic assumption 
about narratives and thus use his technique as a model for reconstructing development narratives in 
the SAF. 
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present problems but often as a way to achieve desirable future states. Episodes can be arranged in a 

temporal order where challenges represent the present, prospects the future and solutions the steps 

to move from the one to the other. We complement these with paradigms – which technically is not an 

episode, as it is not woven into the temporal structure of the narrative, but rather serves to make 

plausible the temporal-causal connections between challenges, solutions and prospects. 

 

Tab. 1: Episodic structure of the narrative 

Challenge Solution Prospect Paradigm 

Definitions of the present 

situation that call to 
action. 

Elements of a possible 

settlement, including the 
purpose of the field, its 

boundaries, the rules 

governing legitimate 
action and the roles of 

actors involved. 

Desirable states to be 

achieved, and in some 
instances undesirable 

states to be prevented by 

taking action. 

Explicit accounts 

regarding causal 
assumptions within the 

narrative. 

 

This episodic structure serves four purposes: First, it serves as a basic coding system for the 

qualitative analysis of our data. Second, it allows the reconstruction of individual actor’s narratives at 

certain times in the period of analysis. Third, it allows for the comparison of actor’s narratives, both 

diachronically over time as well as synchronically between individual actors. Fourth, based upon this, it 

allows to identify instances of coupling and learning. 

 

3.2. Coupling and Learning 

As we have pointed out, we focus on processes of coupling and learning to answer the first two 

research questions formulated in the introduction. It is now time to define these processes in a strict 

way:5  

• Coupling is the successful connection of a solution to a challenge perceived or a prospect 

envisaged by another actor (whose support is sought) within a development narrative, where 

“successful” means that this connection is adopted by the other actor as well. Coupling is 

identified by synchronic comparison of narratives at a given point in time. 

• Learning is the process through which the solution of a development narrative is altered through 

negotiations between actors. This narrow definition is based in the notion of learning for the niche 

which is concerned with how the final form in which a niche project can be realized is found out 

 

5 We analyze these processes to understand how the support of state and incumbent actors is won, 
which means that questions of power will be involved in the actual processes. However, as an 
analytical tool, both processes are agnostic regarding questions of power and could be applied to 
other actors as well. 
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through a negotiation process that involves both the niche entrepreneur and the actors whose 

support is sought.6 Learning is identified by diachronic comparison of narratives over time. 

 

3.3. Tracing the field environment within narratives 

Finally, to operationalize the external field environment in our investigation of narratives, we trace 

references to proximate fields within the individual elements of the episodic structure: We analyse in 

which fields challenges and prospects are situated, which connections to other fields are integrated in 

a solution and which more general causal assumptions are made about certain fields. We identify 

these fields strictly on the basis of the narratives identified in our analysis and make no further 

assumptions as to the boundaries, purpose and rules regarding these fields. In our analysis, these 

fields arise as an aggregation of the references made in the individual narratives. We will discuss this 

limitation of our study in section 5. 

 

4. Case Study: Utopiastadt Campus in Wuppertal 

4.1. Case study methodology 

Our single case study of the Utopiastadt Campus is based upon three bodies of data: (1) documents 

of programmatic nature laying out policies, plans and public positions of the actors regarding the 

development of the area in question, (2) data accumulated in passive participation in a series of 

meetings beginning in early 2016, which includes transcripts as well as official protocols of the 

meetings, (3) five additional guided interviews with representatives of each of the major parties 

involved in the forging of the final settlement as well as the external expert who moderated the 

“official” council meetings through which the settlement was achieved. These interviews served 

primarily to reconstruct the basic case narrative and were not used to analyse narratives. 

From this data, we reconstructed a basic case narrative outlining the development of the area as well 

as the interactions between the actors. We structured this narrative along the phases throughout 

which an SAF, according to Fligstein and McAdam’s theory, shifts into contention and is settled again. 

We then conducted a Qualitative Content Analysis (Kuckartz, 2018; Mayring, 2015) of relevant data in 

each of these phases. Where possible, we relied on programmatic documents and protocols. 

However, for the phase in which contention spiked consensual protocols were lacking. Here, we 

conducted an in-depth analysis of the meeting transcripts. The material was coded with the qualitative 

data analysis software MAXQDA along main categories derived from the episodic structure laid out in 

section 3.1, which were filled up with sub-categories derived from the empirical material. A special 

focus was laid on aggregating sub-categories referring to the external field environment. In addition, 

actors behind the framings were coded and, when possible aggregated to the level of collective actors. 

 

6 Arguably, change might also be identified in the solutions and prospects as well as the paradigm of a 
narrative. However, as we aim to understand how a niche project is shaped by the context it is 
realized in, these instances are not included in our narrow definition here. 
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Episodes were then aggregated on the level of actors at individual data points (i.e. programmatic 

documents, meetings etc.) to identify actor’s narratives at different points in time. These narratives 

were then compared synchronically between actors at given points in time and then diachronically 

across time points and phases of the SAF. Results of these comparisons were integrated with our 

basic case narrative to reconstruct the processes of coupling and learning respectively. In our 

following presentation, we focus primarily on the main actors involved in the development: Utopiastadt, 

the property owner, and the city administration, and do not differentiate between individual 

representatives of these actors. 

 

4.2. Case narrative of the Utopiastadt Campus 

Our basic case narrative is grounded in five phases we derive from SAF theory and shows that the 

SAF concerned with the development of the Mirke railway grounds was moved from an initial 

settlement into contention and back into a new settlement centred around the establishment of the 

“Utopiastadt Campus”. Below, we will give a short account of this narrative, before we examine the 

central instances of coupling and learning in the following sections. 

 

4.2.1. Initial settlement: Part brownfield, part commercial premises 

Originally one of the early centres of industrialization and particularly the textile industry in Germany, 

the city of Wuppertal had begun to undergo deep structural transformation since the 1970s, including 

the loss of industry jobs and a steep decline in population. The Mirke station had been part of a 

railway line located in the north of the city that had been closed down since 1991, after which large 

parts of the surrounding area had been neglected for two decades. Although in northwestern parts of 

the area, railway-related businesses like logistics and a scrap-dealer remained, most of the area was 

considered a brownfield. The close proximity of the A46 motorway with a lack of noise protection on 

the northern border contributed to the unattractiveness of the area. The station building itself was 

owned by the city’s local savings bank, and the surrounding area by a large property managing 

company that had been founded in 2002 by the German railway operator to manage out-of-use 

railway grounds and that was subsequently privatized between 2006 and 2007. Apart from managing 

existing uses, the company undertook no steps to actively develop the surrounding area in this period.  

For the purposes of our analysis, we consider the situation in late 2007 as the initial settlement of the 

field, in which the area was largely seen as a brownfield. However, developments that prepared the 

ground for upcoming contention, were already on the way, although they did not impact the station 

grounds at that point: In 2005, the city council had decided to commission an urban development plan 

to stop decline in four centrally located historical city quarters as part of the support programme 

“Stadtumbau West” (“Urban redevelopment West”) funded by the German state of North-Rhine 

Westphalia. This included the Elberfelder Nordstadt (“Northern city Elberfeld”) surrounding the Mirke 

station. In the plan’s final report, dating from late 2007, the neighbourhoods around the station 

grounds were framed as a potentially attractive residential area suffering from decline. Already, and 

significantly, a civil society initiative (Wuppertalbewegung) had begun pushing for a transformation of 
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the old railway line into an inner-city cycling route, which was identified as a potentially future positive 

factor for the area in the programme. However, no steps for action on the area were taken, as the 

urban development programme first focused on other city quarters, and the revitalization of the station 

building was seen as a task left to investors.  

 

4.2.2. Onset of contention: Raising attractiveness and coupling 

The situation changed when the inner-city cycling route that became known as the Nordbahntrasse 

(“Northern line route”) began to materialize and the initiative Utopiastadt moved into the station 

building in 2011 Contention in the SAF rose, as different plans for the area were developed. On the 

one hand, the property owner began to push for a more conventional development of the area, aiming 

to gradually sell it to interested parties. This strategy was in line with the company’s activities on other 

former railroad grounds along the Nordbahntrasse, which officially opened in December 2014 and 

fostered the overall attractiveness of these areas. Also, after a change in ownership structure that 

impacted the overall business strategy, the company decided to more actively pursue the sale of all 

parts of the area. On the other hand, early on, Utopiastadt had begun to develop a narrative that 

presented the area as a catalyst for urban development. The initiative’s activities in the station building 

were funded by a support programme by the German state of North Rhine-Westphalia, and by 

leveraging the requirements of this program, the initiative successfully coupled this plans with the 

municipal redevelopment policy. We will investigate this process as the central instance of coupling in 

detail in section 4.3. Also, in May 2015, Utopiastadt cooperated with other civil society actors on an 

application of funding by a foundation to develop the railway grounds as the “Utopiastadt Campus”. In 

this application, albeit not successful, Utopiastadt’s vision was further developed. 

At that time, the property owner was not aware of Utopiastadt’s emerging plans for the “Campus” 

development nor of the programmatic coupling.7 Plans for small-scale development of the Western 

brownfields were already under way, when in late 2015, an opportunity arose, as a well-known real 

estate developer from Wuppertal presented an option for the acquisition and development of the 

whole area surrounding the Mirke Station. As Utopiastadt became aware of this offer, contention over 

the development broke out openly.  

 

4.2.3. Episode of contention: Two conflicts and a standstill 

Contention in the SAF culminated in three unofficial meetings between March and July 2016, as the 

conflicting interests became increasingly clear. In the first meeting in March 2016 which took place in 

the station building and was facilitated and moderated by the economic development agency, the local 

property developer, Utopiastadt and the city administration, talked about the developer’s plans and the 

inclusion of Utopiastadt’s activities in one central but functionally separated part of the area. These 

plans were rejected by the initiative, which was backed up by the city administration. In the meeting, 

 

7  Interview with property owner’s representative (04.03.2020). 
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that ended without a solution, it became clear that the local property developer was unwilling to risk 

conflict about the development and also trying to preserve good relations with Utopiastadt. In the 

aftermath, the company publicly announced the abandonment of its own plans and its open support 

for Utopiastadt to leave “space for utopias”.  

After these events, the property owner decided to take the development in its own hands. In two 

consecutive meetings, the first in June in Utopiastadt in the station, the second in July in Wuppertal’s 

city hall, the property owner presented its plans for a joint process that included the city administration. 

The administration, however, again backed up Utopiastadt’s position and demanded for a strong 

inclusion of the initiative in the process. In these two meetings, no consensus was reached, and the 

process of developing the Mirke station grounds came to a standstill. As our focus is on the processes 

of coupling and learning, we will not elaborate the details of these conflicts. However, as the conflicting 

narratives of both Utopiastadt as well as the property owner became clearly visible in these meetings, 

we will pick up on the main points of conflict when we dive deeper into the process of learning that 

finally made new settlement possible in section 4.4.1. 

 

4.2.4. Establishment of new settlement: Collaborating and learning 

To overcome the standstill, the city administration coordinated a series of meetings in the station 

building that were moderated externally. Importantly, in the second meeting in November 2016, 

Utopiastadt, the property owner and the city administration adopted the name “Utopiastadt Campus 

Flächenentwicklungsbeirat” (“Utopia City Land Development Council”, UCF). While the full scope was 

not clear from the beginning, the UCF soon evolved into a process of 17 meetings that took place over 

two years between October 2016 and October 2018 and resulted in a jointly produced framework plan 

for the area that was adopted by Wuppertal’s city council in May 2018 as well as the acquisition of 

large party of the area by Utopiastadt at the end of 2018 and early 2019. For this acquisition, the 

initiative had to raise a significant credit. This was made possible by three factors: First, the 

municipality of Wuppertal stepped in as a guarantor for the credit. Second, existing commercial uses 

continued in the north-eastern part of the area providing income for the initiative. Finally, a consortium 

that included the municipality, the local University of Wuppertal, the Wuppertal Institute, and 

Utopiastadt itself, successfully applied to host the Solar Decathlon Europe,8 an international 

competition in energy efficient housing that is expected to provide a first economically feasible use on 

the acquired area. In this competition, energy efficient housing solutions for the Mirke quarter will be 

developed and contest winner will build demonstrators that will remain on the station grounds even 

after the end of the contest. In our view, the UCF process can be analysed as a process of learning, 

which will we elaborate on in section Fehler! Verweisquelle konnte nicht gefunden werden.. 

Over the whole time, developments in the West of the area continued, and the construction of a 

kindergarden, which was uncontroversial for all parties, was realized.  

 

8 www.solardecathlon.gov/international-europe.html 
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4.2.5. New settlement: Reconciling narratives, harmonising interests 

The UCF process resulted in what can be classified as a new settlement at the beginning of 2019. It is 

characterized by its new ownership structure: In one segment in the west of the area, public and social 

services will be realized, a kindergarten is already active today, and two other areas have been 

purchased by the kindergarten’s owner and a local foundation planning to develop it as a social 

working project. A segment in the southeast of the station grounds is still owned by the original 

property owner. Debates about the development of housing in this area persist but are in line with the 

overall framework developed in the UCF, and, importantly, still take place in the setting of the council 

which continues to function on a more occasional basis. As the area in question is not designated a 

residential zone yet, the possibility of housing is still dependent on the cooperation of the city 

administration. The rest of the area is now owned by Utopiastadt, and, for the time being partly in 

commercial use by existing business, and partly expected to host the Solar Decathlon in the coming 

years. We will assess this solution in the discussion of our results in section 5.1 

 

4.3. Coupling the Campus to urban redevelopment and the Mirke quarter 

The central process of coupling took place at an early stage in the narrative, when Utopiastadt 

secured funding for its activities in the station building (section 4.2.2). In this process, Utopiastadt 

coupled its solution to the existing municipal agenda for urban redevelopment (section 4.2.1). This 

coupling was made both possible by two factors: On the one hand, the development of the inner-city 

cycling line as well as the prospect to revitalize station building itself had been identified as a future 

positive development impulse in the existing municipal redevelopment agenda. When the cycling line 

began to materialize, this opened up a window of opportunity to re-address the issues of the station 

grounds as well as the surrounding city quarter as well. On the other hand, Utopiastadt made use of 

the requirements of the support program and the wider urban development policy through which it 

sought funding for its activities in the station building to take advantage this window of opportunity. 

The program “Initiative ergreifen” for which Utopiastadt applied in 2011 to gain financial support for 

their project in the station building had two significant implications for the process concerning the 

surrounding areas that followed: On the one hand, the program prescribed the inclusion of the 

municipality as an intermediary for the payout of funds and effectively made the development of the 

station building a municipal project.9 On the other hand, it required the supported project to be 

embedded in a superordinate urban development program. As no such program was active in the 

surrounding quarter, the municipality, together with a city quarter council that was initiated by 

Utopiastadt itself as a coalition of civil society actors, produced an update on the original urban 

redevelopment program from 2005. This update, here referred to as the “integrated action program” 

 

9 The program „Initiative ergreifen“ (“take the initiative”) (initiative-ergreifen.de) is sponsored by the 
Ministry of Regional Identity, Communities and Local Government, Building and Gender Equality of 
the Land of North Rhine-Westphalia. 
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(IAP)10,  was adopted by the city council in October 2014 and now focused on the northern part of the 

district the station was located in. The IAP built upon the challenges identified and basic strategy of 

the original development plan, but also expanded it significantly. 

In terms of solutions as well as challenges and prospects, the original plan identified the neglected 

station with the decaying surrounding area as a burden for the city quarter. It stated that this burden 

could be lifted by developing gastronomic and cultural use in the station and green spaces in the 

surrounding area as well as relocating the scrap dealer. A possible stop to decline and raising 

attractiveness of the city quarter as well as potentially higher-quality businesses on the commercial 

grounds were identified as prospects of this development. Importantly, the realization of the inner city 

cycling route was identified as a possible catalyst for these developments. 

Utopiastadt’s own plans for the area can be traced back to early exposés for potential funding dating 

back as early as 2011 and 2013. From the beginning, the initiative framed its project as a “Campus” 

for culture and the creative industry. Although the boundaries of this Campus between the station 

building and the surrounding grounds were not clearly defined, the plans explicitly envisioned green 

spaces and outdoor facilities on which urban gardening and cultural events take place. It also 

positioned itself within the context of the city as whole and particularly the surrounding quarter with 

prospects of stopping negative trends, fostering image and place identity and developing a site of 

supra-regional significance and radiance. In this plans, leveraging the area’s location as a central link 

between city and the cycling lane featured prominently. 

In the integrated action program, these visions feature prominently, but are combined with plans to 

develop commercial uses on the ground: Regarding the railway premises, these were framed as a 

future “Business Park Mirke Station” (“Gewerbepark Mirker Bahnhof”), which included a local 

orientation of businesses and other uses and demanded a strong integration with the project 

Utopiastadt. Importantly, the IAP named Utopiastadt as one of the main actors involved in the 

development of the area, alongside the city administration, the local economic development agency, 

the city’s savings bank, and the property owner itself. These developments, together with the success 

of Utopiastadt’s project in the station building were framed as key solutions to the challenges and 

prospects of urban redevelopment. Importantly, the IAP did not encompass the “Elberfelder Nordstadt” 

as a whole, but concentrated on its northern part, that had until then not been framed as a distinct city 

quarter, was named “Mirke” – an older placename for the area in which the station was built. 

Through the IAP, Utopiastadt’s plans for the area were coupled with the municipality’s redevelopment 

agenda, and also with its surrounding spatial context, which was re-framed as “Mirke” in this process. 

The resulting solution expanded on Utopiastadt’s plans to include municipal wishes to preserve and 

develop commercial spaces. However, it demanded for a strong integration with Utopiastadt’s 

activities and also put Utopiastadt as one of the main actors on the municipal agenda. Importantly, 

 

10 In German: “Integriertes Handlungsprogramm” (IHP), the full German title is: “Fortschreibung des 
Integrierten Handlungsprogramms für die Bereiche ‚Mirker Quartier‘ und ‚Südstraße‘“ (Council oft he 
City of Wuppertal: Resolution VO/0613/14, 11.10.2014, 
ris.wuppertal.de/getfile.php?id=171768&type=do) 
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through the construction of the support program which demanded for the payout of funds through the 

municipality, Utopiastadt’s activities in the station building effectively became a municipal support 

project, which raised the city administration’s interest in fending off all developments that might impair 

its development. 

The content of the coupling provided the ground for the city administration’s strong support of 

Utopiastadt in the conflict with the property owner: The administration stressed that the welfare of the 

initiative its central role in any development process was a pollical goal. On this basis it demanded a 

process which aimed for an integration with the development of the city quarter and took into account 

the preliminary work of Utopiastadt and other civil society actors. Finally, it made it clear that the 

municipality’s cooperation, which the property owner sought for a profitable development, was linked 

to these two goals. 

 

4.4. The UCF as a learning process 

In our case study, the central process of learning can be observed in the process of the UCF meetings 

through which the standstill was overcome. We have identified four phases of this process through 

which the final solution evolved as a merger of the conflicting solutions proposed by Utopiastadt and 

the property owner. In this process, both actors had to diverge significantly from their initial solutions. 

From the perspective of niche entrepreneurship, the final niche materialized in interaction between the 

original vision and the context in which it was realized. In the following, we will first sketch out the 

original plans (4.4.1) and then go through the process through which they were merged (4.4.2).  

 

4.4.1. Conflicting narratives of Utopiastadt and the property owner 

Utopiastadt’s vision of a campus as conceived of at the beginning of the UCF process can be 

reconstructed, from the joint application for foundation funding in May 2015 as well as points of conflict 

in the three meetings at the height of contention between March and July 2016. In their application, 

the coalition around Utopiastadt built upon the challenges identified in the IAP and envisioned an 

integrated and cooperative development of the area explicitly oriented towards generating solutions for 

the quarter’s challenges based on the principles of citizen engagement, participation and co-

production. An important part of this vision was to buy and thus protect the area from the influence of 

capital market investors. Apart from direct positive effects for the quarter, prospects included the 

generation of transferable knowledge for other quarters as well as creating a model of community-

based urban development. In the meetings, the initiative opposed the separation of non- and for-profit 

uses, arguing that the latter would impede the catalyst function of the free spaces. It also demanded 

for a recognition of the work carried out by civil society as an investment and criticised plans to 

privatize profits resulting from this work. Third, it positioned itself as a steward, rejecting the small-

circle setting of the meeting on grounds of not being legitimized and lobbied for a long-term open-

ended process with strong participation of further actors. Finally, it expressed its willingness to buy the 

whole area with the help of sponsors to prevent a short-term sell-off of the premises. 
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The plans of the property owner centred around a joint “cooperative” process in which the company 

planned to work closely together with the city administration. In terms of uses, it sought to combine 

commercial and housing development to address a lack of commercial spaces as well as a need for 

housing that had become noticeable in Wuppertal, as the city, after years of decline was again 

growing. The envisioned process involved a competition of concepts embedded in a framework plan, 

based on which individual parts of the area would be sold to external developers. It also included a 

limited participation process including the general public and, a consultation of Utopiastadt which was 

invited to contribute programmatically to the process. However, in the two meetings, it became clear 

that the property owner was not planning for a privileged role of Utopiastadt. The company stressed 

that acquisition would be possible only at the end of the envisioned process, through which the 

possible uses and respective market values would already be determined. This strategic stance was 

grounded in the central prospect of generating monetary returns, the scope of which could only be 

determined on the basis of concrete determinations of uses. We have summed up the differences 

between both narratives in Tab. 2. 
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Tab. 2: Conflicting narratives of Utopiastadt and property owner 

 

  

Actor Challenge Solution Prospect Paradigm 

(General) Purpose Rules Actors  

Utopiastadt general decline of a socially 
deprivated city quarter 

financially deprivated city 
with limited capacity of 
public services 

entitlement of civil society 
for previous engagement 

catalyst for development of 
city and quarter 

space for development of 
bottom-up projects 

broad participation and co-
production 

culture and creativity as 
driver of development 

open-ended process 

integration of uses 

local embedment 

Utopiastadt (and allies) as 
steward(s) securing the 
area from capital-market 
interests 

engaged citizens, bottom-
up initiatives, actors form 
culture and creative scene 
generating concepts and 
uses 

monetary support by 
foundations and donors 

exclusion of actors primarily 
interested in monetary 
returns 

 

solutions for challenges of 
the city quarter 

fostering common good in 
city quarter 

backflow of monetary 
returns to quarter and 
community 

learning and knowledge 
transfer to other quarters in 
city 

supra-regional visibility 

urban development 
needs catalyst spaces 

creativity and 
engagement drive 
development 

engagement is 
investment 

common good-oriented 
development needs time 

ownership means 
responsibility 

ownership is 
reconcilable with open 
process 

 

 

property 
owner 

general backlog of the city 

need for housing and 
commercial spaces 

potential for development in 
city quarter 

potential for monetary 
returns because of rising 
attractiveness of the area 

shareholders wish for 
monetary returns 

space for profitable 
development of high-quality 
housing and higher-quality 
businesses 

development of different 
segments by individual 
investors 

decision based upon 
individual concepts 

general structure and uses 
defined by framework 
concept 

strict division of labor 

limited participation in 
framework process 

tight time schedule 

property owner and 
municipality as process 
owners 

conceptual work delegated 
to external planners 

integration of general public 
in participation process 

Utopiastadt consulted in 
programmatic process 

prevention of migration 
from city 

touristic attractiveness 

rising population and 
increasing liveliness in 
quarter 

monetary returns for 
shareholders 

 

Monetary investments 
drive development 

development demands 
for ownership 

owners have to act 
according to economic 
logic 

economic logic is not 
reconcilable with an 
open process 

only stable returns make 
long-term perspective 
possible 
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4.4.2. The UCF as a learning process 

Looking backward, four phases of the UCF process can be identified. Parallel to these phases and 

outside of the UCF context, Utopiastadt and the property owner began to negotiate in earnest about 

the acquisition of the area. Over these phases, a shared narrative of development, integrating the 

challenges, solutions and prospects of both Utopiastadt and the property owner, gradually emerged.  

1. Constitution: In the first phase, spanning over three meetings till January 2017, activities centred 
around the constitution of the new moderated meeting format, its formalization as the “UCF”, 

creating transparency, agreeing upon a working plan for the future and also the inclusion of the 

economic development agency. At the beginning, the individual parties acknowledged the conflict 

between the basic challenges and prospects they were aiming to address: The challenges of the 

city quarter and the prospect to create a catalyst for the development of the quarter and the city as 

a whole on the one hand, and the challenge of shareholders expecting monetary returns as well 

as the prospect of a profitable sale on the other hand. Identifying this conflict as a challenge was 

the foundation of the following process, in which addressed these challenges by agreeing first 
upon processual aspects of the solution, which included two significant concessions: Utopiastadt 

agreed to work in a closed setting and for the time being abandoned the demand for broad 

participation. The property owner on the other hand agreed to drop its tight time schedule. 

2. Preparing solutions: In the second phase, consisting of six meetings till August 2017, three main 

strands of interaction can be made out: First, the UCF worked on criteria on how to deal with 

parties interested in the development of the western parts of the area. Second, it discussed 

concrete developments on the area, such as the realization of the aforementioned kindergarden. 
Third, it began to prepare a joint planning process to work upon a framework of development, 

collaboratively selecting an external planning office to work on the framework. In this phase, the 

UCF began to work upon structural parts of the solution, dividing the area into different segments 

which could be treated individually and at different points in time. The UCF also agreed on broad 

thematic and normative criteria to reconcile the possibility of sale with the prospects of a 

development fostering the common good and social cohesion of the city quarter. 

3. Collaborative planning process: The third phase between September 2017 and February 2018 

concentrated on the collaborative creation of the framework concept in four workshop meetings 
with the external planners. In this phase, a framework was developed to integrate the elements of 

the solution and to reconciled a degree of openness with the predictability demanded for by the 

property owner. 

4. Implementation: After the finalization of this concept, the fourth phase centred on the formal 

adoption and public communication of the framework May 2018 as well as the completion of the 

purchase at the end of 2018 and early 2019. Even after the publication of the framework, the basic 

conflict between the two prospects of monetary returns and the preservation of a catalyst area 
remained. The final part of the solution realized in this phase, therefore rested upon Utopiastadt 

taking on the role of a buying party itself, and thus providing the monetary returns the property 

owner aimed for while securing the area for its own agenda. 
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We identify this process as an instance of learning, because it revolved around adopting Utopiastadt’s 

vision to the context in which it had to be realized, which was largely determined by the agenda of the 

property owner whose support the initiative had to secure. Tab. 3 summarizes the major alterations to 

the original project. (The same could also be argued from the perspective of the property owner’s 

original plans for sale, as we will argue in the discussion section of this paper.) In the following section 

4.5 we will show how this context can be traced to the external field environment.
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Tab. 3: Learning: Central alterations of the project in the UCF process 

 

Actor Solution 

(General) Purpose Rules Actors 

Utopiastadt’s 
initial vision 

catalyst for development of city and quarter 

space for development of bottom-up projects 

broad participation and co-production 

culture and creativity as driver of development 

open-ended process 

integration of uses 

local embedment 

Utopiastadt (and allies) as steward(s) securing the area 
from capital-market interests 

engaged citizens, bottom-up initiatives, actors form 
culture and creative scene generating concepts and uses 

monetary support by foundations and donors 

exclusion of actors primarily interested in monetary 
returns 

 

Utopiastadt 
Campus as 
new 
settlement* 

mixed space accommodating for  

(1) catalyst and bottom-up projects for city quarter 

(2) profitable development 

fostering energy transition 

closed process leading to general settlement 

acquisition at market prices enabling development 

division between conventional and catalyst areas 

broad participation and co-production as a long-term 
perspective 

shared normative foundation of uses (cooperation & 
common good) 

integration of uses 

local embedment 

 

Utopiastadt, municipality and property owner as central 
enablers 

Utopiastadt as steward of catalyst spaces AND economic 
actor making large-scale acquisition 

local business and social services as developers on parts 
of the area 

engaged citizens, bottom-up initiatives, actors form 
culture and creative scene in catalyst areas 

cooperation with actors from science and research 

 

Significant 
divergences 
from 
Utopiastadt’s 
initial vision 

integration of catalyst and “conventional” functions 

orientation towards energy transition 

short-term reliance on smaller coalitions 

acquisition at market prices as condition of development 

functional division between segments of area 

broad participation and co-production as long-term goal 

 

Utopiastadt as an investor 

more diverse structure of central actors 

science & research as major actors 

(as of now) limited role of civic engagement & bottom-up 
initiatives 

*) aggregated from the consensus visible in the UCF meetings as well as the framework concept published in May 2018. 
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4.5. Contextualization in the field environment 

In the case of the Utopiastadt Campus process, the SAF concerned with the governance of built space 

in the area has been tied to a variety of proximate fields which shaped the final settlement and might 

presumably influence the development of the SAF in the future. We will demonstrate this with the most 

significant fields involved in the investigated processes of coupling and learning (summarized in Fig. 

1). 

In the process of coupling, Utopiastadt’s project was contextualized to a at least two proximate SAFs: 

The field of state urban development policy, which in part is concerned with supporting the role of 

urban bottom-up actors, played an intermediate role, as it provided the funding program “Initiative 

ergreifen” for the initial Mirke station project, which required the embedment into a municipal urban 

development context. This was achieved through the integrated action program (IAP) which connected 

the project to both the (1) local urban redevelopment policy and spatially confined (2) development of 

the Mirke quarter (short: Mirke), framing the development of the Mirke Station grounds as an answer 

to the challenges and prospects of the spatially adjacent SAF Mirke, as well as, by means of 

knowledge transfer, local urban redevelopment as a whole. 

In the process of learning, the project evolved significantly in the negotiations with the property owner. 

The company’s challenges and prospects are strongly motivated to an actor with the real estate 

industry concerned with generating monetary returns for its shareholders. The acquisition by 

Utopiastadt effectively limited the influence of real estate industry (which can be considered a 

proximate field in itself), this acquisition had to be made within (3) the local property market, which 

imposed the imperative to raise a significant amount of credit. This in turn was made possible through 

the acquisition of the (4) Solar Decathlon Europe. The competition can be considered a proximate field 

which as of now will have significant influence on the development of the grounds and, connects the 

SAF to (5) (local and international) energy transition, because the funding parties’ challenges and 

prospects are located in these fields. 

The analysis shows that the connections can very often be located in the external field environment. 

We stress here that our results are based in the references made by the actors and only indicate 

towards certain proximate fields that could be subjected to analysis as SAFs, to further clarify or 

differentiate the fields. This would also help to better understand their dynamics between the fields, 

which are not necessarily unidirectional. As a point in case, the spatially confined SAF of the Mirke 

quarter was effectively brought into existence and contextualized in the urban redevelopment policy as 

well as local and international energy transition in the process of coupling. Of course, we do not claim 

that Mirke as a part of (built) urban space was created from scratch, but rather that it emerged as a 

field of action, which only underlines the social construction of the fields in question. 
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Fig. 1: Contextualization in major proximate fields 

 

 

5. Discussion 

5.1. Discussion of empirical results 

5.1.1. Coupling, Learning and Contextualization in the Utopiastadt Campus process 

Our analysis shows that the processes of coupling and learning have significantly shaped the outcome 

of Utopiastadt’s strife to secure the former railway grounds surrounding the Mirke station. This 

included first coupling Utopiastadt’s preferred solution of a “Campus” for culture and creativity to the 

challenges identified in the local urban redevelopment agenda. On the one hand, it embedded the 

project more tightly in the surrounding city quarter. On the other hand, the coupling secured the 

support administrative and political support that stopped the property owner’s own plans for 

development and facilitated the learning process in which the new settlement emerged. In this 

process, the solution was altered significantly to generate monetary returns for the property owner, 

which required connecting it to the property market as well as the field of energy transition. 

Returning to the first of our research questions formulated in the introduction of this paper, analysing 

the frames of solutions, challenges and prospects cannot fully explain why Utopiastadt was able to 

secure the cooperation of first the city administration and later the property owner itself. However, our 

approach helps to understand which kind of support it was able to secure as well as the extent to 

which these actors were willing to support or compromise with the initiative. Regarding the second 

research question, we can trace the evolution of the project with clarity, and we can also trace the 

alterations back to the agendas of the actors Utopiastadt interacted with. Finally, we showed that the 
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linkages and alterations established in the emerging narrative can be interpreted as instances of 

contextualization, in which the ties to the external field environment were established. 

 

5.1.2. Niche entrepreneurship in the Utopiastadt Campus process 

In the light of our results, to what extent is the Utopiastadt Campus process a case of niche 

entrepreneurship? On the one hand, the process involved archetypical characteristics such as both 

gaining the cooperation of political and regime actors by coupling the niche entrepreneur’s project to 

perceived challenges as well as building a learning environment, in which the final project emerged as 

a result of negotiation with incumbent actors. On the other hand, it was not the initiative Utopiastadt 

alone who made this process happen. While Utopiastadt navigated the institutional context of the 

urban development policy of the state of North-Rhine Westphalia to make the first coupling possible, 

utilizing a window of opportunity and forging a coalition of actors from the city quarter to provide the 

municipality with a solution to its challenges, the UCF process which provided the learning 

environment was largely made possible by the city administration. However, this result is in line with 

the findings of Pesch et al. (2017 p.1938) who state that “different niche entrepreneurs may be needed 

to translate the generic solution into a concrete plan.” We thus conclude that in the case of the 

Utopiastadt Campus, at a certain point, the city administration (or individual actors responsible for the 

project) began to act as a niche entrepreneur as well.  

Our study also suggests a differentiated perspective on the property owner’s role. The company not 

only strongly committed to the joint process of the UCF, which included funding both the professional 

moderation of the meetings as the commissioning of external planners to work on the framework 

concept. It also made significant concessions on its own initial plans, which suggests that the learning 

process in our case was, in fact, a mutual one. While this could partly be attributed to the city 

administration’s support of Utopiastadt, we think that expanding the conceptual scope of the analysis 

contribute to better understand the role incumbent actors in niche formation, as we will argue in the 

following sections. 

With regards to the protective space itself, our analysis shows that the kinds and extent of 

experimentation the Campus accommodates for have been shaped by the process. Noticeably, 

protection from market imperatives, such as the need to generate monetary returns, is far from 

complete and it is too early to assess what kinds of experimentation will be realizable under these 

circumstances. At least for the near future, experimentation with energy efficient housing with a strong 

connection to the Mirke city quarter will dominate on the part of the area acquired directly by 

Utopiastadt, effectively making the area part of a local niche for energy transition. To what extent it will 

also stay a niche in which new models of urban development can be explored in the long run remains 

an open question. 
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5.2. Conceptual discussion and further research perspectives 

In our view, our study has shown the utility of our approach: The concepts of coupling and learning 

have focused our investigation on key processes of the overall development, while the narrative 

approach has proved a useful to reconstruct, integrate and compare the elements involved in these 

processes. Furthermore, SAFs have proved a fertile perspective on niche entrepreneurship: On the 

one hand, the theory helped to conceptualize the establishment of a niche as the establishment of 

socially constructed settlement. On the other hand, it allowed for a systematization of the contexts as 

fields that are accessible for further investigation. However, our empirical study is clearly limited, and 

we see potential for further exploring these concepts in future studies. 

 

5.2.1. Expanding the notion of coupling and learning 

In our view, the processes of coupling and learning do not necessarily apply to niche entrepreneurs 

alone. In the case of coupling this would be fully in line with Kingdon’s original agenda setting 

approach, which is in no way limited to marginalized or challenger actors. In this vein, the local 

property developer’s as well as the property owner’s plans for the field could be analysed as failed 

attempts of coupling, in which the respective actors misjudged the municipality’s agenda and priorities. 

This could prove useful to understand contested settings in which the success of a niche 

entrepreneur’s efforts depends as much on its strategy as on the failure of its competitors. Also, we 

would like to point out that in our case, the learning process in our case was in fact a mutual one, as 

the property owner also gave up on some of his original goals for the area. 

Also, coupling and learning can be seen as two sides of the same coin. As we have concentrated on 

the dominant of both aspects, we have characterized the process through which Utopiastadt secured 

the support of the city administration as coupling and the process through which it secured the support 

of the property owner as learning. Admittedly, it could be argued that both instances are characterized 

by elements of both: In the process of coupling the project itself evolved, and through the process of 

learning the project became a solution for the challenges and prospects perceived by the property 

owner. Such an analysis, particularly in the investigated instance of coupling, could deepen our 

understanding of the process. 

 

5.2.2. Exploring the scope of SAF theory 

Further empirical research could also complement our understanding of niche entrepreneurship in its 

context by more fully exploring the scope of SAF theory: First, SAF theory conceptualizes fields as 

nested, and often composed of other fields, “like Russian dolls” (Fligstein & McAdam, 2011 p.3). 

Additional research could differentiate between the different spatial parts or segments of the area as 

sub-fields which have been developed very differently in the process, to investigate how frames of 

these sub-fields have influenced the field as a whole. Connected to this is the question of field 

boundaries, i.e. how the protective space is delimited, as for example the station building itself has at 

times been framed as proximate to the field as well as part of the field by different actors.  
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Second, the same principle could be applied to differentiate between actors which have only been 

analysed on the level of organizations and not individuals. SAF theory allows to analyse collective 

actors as SAFs themselves. Our data indicates that different representatives of the actors involved 

have played different roles over time and contributed to strategic positioning of the respective 

organizations. This could further contribute to understand the role of individuals which has been 

beyond the scope of this paper.  

Third, further expanding the period of investigation could enlighten to what extent the settlement is 

final or new dynamics of contention might be underway. SAF theory posits that even in settled field, 

there is a constant “jockeying” (ibid., p.5) between actors, and external shocks can always threaten a 

given settlement. From this perspective, further investigations could shed a light on how the protective 

space secured through a given settlement is not only established but has to be defended and 

renegotiated and can also be expanded over time.  

Fourth, further studies could reach out to the indicated proximate fields to explore how the 

development of the Utopiastadt Campus has interacted with its context in more detail. This could not 

only clarify the influence of context but also enlighten how the context is altered conversely. 

Particularly, this would entail analysing how the Mirke quarter has emerged as a field of action in co-

evolution with the development of the station grounds. Such studies could help to understand the 

wider impact of niches and experimentations which has recently been discussed under terms such as 

accelerating, diffusion or scaling (Ehnert, Frantzeskaki, et al., 2018; Von Wirth et al., 2019; Lam et al., 

2020). 

Finally, our study is empirically limited to the local setting of Wuppertal. For example, future studies 

could investigate interaction with the level of supra-national urban development policy. This context is 

beyond the scope of this paper, but here we stress that analyzing the activities of the three main 

actors as well as the significance project for their respective standing in this field might help to further 

clarify the strategies they pursued in the SAF concerned with the governance of (built) urban space on 

the Mirke railway grounds. 

 

6. Conclusions 

Many projects realized by new urban actors like space entrepreneurs and city makers can be 

understood as spatially confined niches, as they frequently provide a protected space for 

experimentations with various forms of social innovation. Often, experimentation involves (built) urban 

space itself, and the projects strife to secure a space for new forms of governing this space. In 

realizing this kind of projects, actors have to engage with dominant governance practices, and to be 

successful, secure support and resources held by political and incumbent actors who sometimes have 

very different plans for the spaces in question. Our research has shown that the concept of niche 

entrepreneurship helps to understand how new urban actors are able to secure these resources and 

also what compromises they have to make.  
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In our case of the Utopiastadt Campus, political and incumbent actor’s goals could often be located in 

the project’s spatial and institutional context, and winning their support required framing the project as 

a solution to the challenges and prospects perceived in these contexts. The initiative Utopiastadt was 

impressively successful in navigating this context and realizing its project. However, our case study 

has also shown the project evolved significantly in the process. Importantly, Utopiastadt had to raise 

credit which now puts the pressure of generating monetary returns to pay interest on the future uses 

on the Campus. If the initiative will be able to reconcile the originally envisioned catalyst function with 

the requirements of economically feasible development, remains an open question. 

Further research should therefore both widen the scope of analysis – and trace niche 

entrepreneurship over proximate fields – as well as lengthen the period of investigation: Only long-

term analysis will show to what extent new urban actor’s projects will provide the protected space they 

strife for, and, indeed, prove to be stable niches in the governance of (built) urban space. 
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Abstract 
Despite the efforts towards transformation, including from local communities and municipalities, 

the sustainability challenge gets harder every day. To avoid the worse and irreversible 

consequences of climate change, we need to cut our rising carbon emissions in half in the next few 

years. And that would be just the starting point. And it is not by far the only ‘impossible’ challenge 

to achieve. 

We live on the edge of chaos. New possibilities for transformation arise from existing experiments 

with alternative practices, new policy commitments, and a growing sense of urgency powered by 

climate movements. For the next phase of transition to happen, with the emergence of sustainable 

and disruptive patterns of activity, there is the need to reinforce bridging activities. Social 

innovation leaders are expected to jointly reframe their messages and strategies to navigate the 

new possibilities. 

This research wants to explore the diversity of (trans)local transformative initiatives and how they 

can synergistically generate broad societal change towards sustainability and democracy. We want 

to seize doable alternatives to remove existing policy impasses and explore possible pathways to 

‘governing’ transformation. 

We adopted critical participatory action research and focused on developing spaces where renewal 

can be nurtured in the context of reorganization. This approach is expected to lead to new 

agreements and actions. Still, it is primarily designed to facilitate multi-stakeholder learning 

processes and open the floor for the emergence of new shared meanings. 

The Transition movement is considered one of the most significant examples of local communities 

leading the way to a post‐carbon society. These initiatives are spread world‐wide and demonstrate 

a distinctive openness for collaborations. They provide, therefore, an experimental space with 

transformational ambition.  
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Two recent and meaningful initiatives were nested in this movement, namely the ‘Municipalities in 

Transition’ project and the ‘Dive Deep & Dream Big’ process. Both these action research initiatives 

were supported by the University of Lisbon, with the broad participation of other organizations. 

The ‘Municipalities in Transition’ project started in 2017 and aimed at exploring how municipalities 

and citizens could work better together. The research included codesigning a systemic and 

operational framework that could boost the transformative reach of cooperation between local 

actors of sustainability and testing and refining the framework in pilots. Local actors can use this 

instrument together to capture the governance imprint of transformational efforts and are 

challenged to reorganize and expand it, improving the stock of change actions and related 

experiences.   

The ‘Dive Deep & Dream Big’ process started in 2019 and was set as a collaborative inquiry to 

support break-through change at the municipal scale. Individuals and organizations working in 

different contexts got together to share knowledge and develop new pathways leading to glocal 

governance. Creating a social learning environment gave visibility to barriers that prevent effective 

action by fractally reproducing patterns of polarization. There was an agreement on the building 

blocks of a new narrative of change based on reconciliation and still in need of crystallizing. 

In this paper, we share preliminary outputs and outcomes of these two bridging exercises. They 

provide complementary information by developing local and translocal empowerment processes. 

We present a structured and replicable governance strategy capable of catalysing and supporting 

ambitious and inclusive systemic change at the local scale. This strategy involves connecting the 

support of change makers, the welcoming of trauma, and the exercise of creativity, together with 

the acceleration of systemic collaboration. This transformative governance is expected to act as a 

leverage point for wider societal transformation.  
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1. Introduction  
The research presented in this paper deals with the exact topic of the 11th International 

Sustainability Transition conference, namely focusing on which kind of governance is needed to 

make sustainability transitions happen in a context of rapid change. Our research question is 

therefore: what are the most effective strategies to support transition governance? Efforts are 

being made to codesign and test a new transformative governance framework, focusing on the 

local level with the assumed hope of generating positive systemic repercussions. 

In this section, we start by briefly exploring the existing sustainability challenges and some of the 

ongoing initiatives to address them, discussing possible structural causes for the current failure and 

existing windows of opportunity. We will then try to give clarity to the research starting point and 

objective. 

1.1 The global challenge  
Satisfying basic needs without compromising the supporting environment is a crude but 

simultaneously universal and critical preliminary condition for any species survival. Recent studies 

show that no country has yet found the formula to meet its citizens' basic needs within the 

planetary limits on resources’ use (O’Neill et al., 2018). The ‘safe and just space for humanity’ 

(Raworth, 2012) remains as no more than a dreamland and there is a call for a regenerative 

approach (Lyle, 1996; Mang and Haggard, 2016).  

The 2030 Agenda for Sustainable Development was approved in 2015 by the United Nations 

Member States. After four years, the first official report acknowledges that we are not on track to 

achieve most of the goals (Independent Group of Scientists appointed by the Secretary-General, 

2019). Of all the negative trends, four are considered particularly worrying: rising inequality, 

climate change, biodiversity loss, and waste generation. The COVID-19 pandemic is expected to 

worsen the situation (UN News, 2020). 

The accelerating climate change is the most paradigmatic symptom of our unsustainability. It is a 

consequence of nearly every human activity and produces negative impacts in most of the human 

and natural systems (some extending for millennia). Some now advocate that it is already 

impossible to avoid a near term social collapse (Bendell, 2018). The Intergovernmental Panel on 

Climate Change (IPCC, 2018) suggests that it is still possible to prevent the most catastrophic 

impacts, but only if we produce an extensive, immediate, fast, and unprecedented societal 

transformation.  

The new coronavirus outbreak is bringing new challenges, and we are now inevitably leaving the 

transformation path where evolution was slow – the pressure for change is no longer moderate 

and it demands profound shifts in our regimes (Macedo et al., 2020b). COVID-19 might even force 

us to redefine our concept of sustainability (Hakovirta and Denuwara, 2020), making visible the 

connection between the health of the planet and our own.  

1.2 The local call  
All around the world, local communities decided to face the global challenge. Transition initiatives, 

permaculture, ecovillages, energy or food cooperatives, experiments with alternative currencies, 

alongside many other forms of activism, are now “envisioning, creating and living within 
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alternatives that are rooted in fundamental ethical commitments to sustainability, equality, and 

social justice” (Penha-Lopes and Henfrey, 2019, p. 107). They thrive in messy and fertile social 

contexts (Sekulova et al., 2017). 

Local governments equally promote policy innovations towards sustainability. Following Local 

Agenda 21 initiatives (Pinto et al., 2015), they now put the effort in localising the United Nations’ 

Sustainable Development Goals and in promoting low carbon communities (EEA, 2016). They are 

often organized in networks, like ICLEI, Covenant of Mayors, C40, or Resilient Cities (Climate 

Chance, 2019, pp. 56–57). A new municipalism movement is also rising, namely since the Fearless 

Cities Summit in Barcelona in 2017 (Russell, 2019) - the municipal scale (from small villages to 

metropolitan boroughs or city-regions) is considered strategic for transformative politics. 

These local efforts, while significant in numbers (e.g. Reckien et al., 2018), are apparently getting 

fragmented (Hodson and Marvin, 2017) and face difficulties in materializing transformation due to 

issues like the rebound effect (Ruiz-campillo, 2020). Collaboration between local governments and 

community-based initiatives is far from adequate, lacking cocreation, mutual support, 

coproduction, and open innovation strategies (Macedo et al., 2020a). Transformation arising from 

local action is believed to benefit from long-term agendas and networks (Amundsen et al., 2018).  

1.3 Going glocal  
The local answer to the global challenge is “far from realising their potential as catalysts for society-

wide transformation” (Penha-Lopes and Henfrey, 2019, p. 108). This limitation might be a 

consequence of powerful lock-ins and path dependencies only potentially overcome by bold 

institutional change, which, in democratic societies, requires, in turn, a strong political mandate 

supported in manifested social change (Unruh, 2002).  

New opportunities for transformation arise from the strengthening of climate movements like 

‘Fridays for Future’ (“Fridays For Future,” n.d.) or ‘Extinction Rebellion’ (“Extinction Rebellion,” 

2019). Equally encouraged by the visible, rising, and dramatic disruption in natural and social 

systems (Harvey, 2019), the necessary broad consensus for policy action is looking closer (United 

Nations, 2019). Meanwhile, at the local, national, and global levels, multiple initiatives create a 

"democratic surplus" with instruments like citizens' assemblies (Carson, 2008; Dryzek et al., 2011). 

We might have already achieved a social tipping point (Centola et al., 2018; Hopkins, 2019a) and 

could be experiencing a quantum leap (O’Brien, 2016). Coronavirus might also be opening new 

windows of opportunity (Macedo et al., 2020b). 

Local sustainability action now faces the opportunity to become mainstream and expand globally 

(“going glocal”, as we call it), taking its rightful space in a polycentric and networked governance 

system (Ostrom, 2010; Tosun and Schoenefeld, 2017). Fuelled by social movements like feminism, 

cooperativism, or degrowth, a democratical transformation of the local state and economy might 

be emerging (Thompson, 2020). But, even with an optimistic perspective like this, the question 

remains: how to scale this work with speed necessary to face the immense global challenge in a 

meaningful way, inducing systemic change?  

Several strategies have been proposed and can be categorized as scaling up ("impacting laws and 

policy"), scaling out ("impacting greater numbers"), and scaling deep ("impacting cultural roots”) 

(Moore et al., 2015). The alignment of old and new ways of thinking, doing, and organising can lead 
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to new governance patterns that accelerate systemic change (Gorissen et al., 2018). Social 

innovation leaders might need to reframe their messages and strategies to navigate the new 

possibilities. Namely, it is argued that properly communicating local action's role in the context of 

global networked governance should be a priority (Tosun and Schoenefeld, 2017).  

“Think global, act local” was used as a motto and still applies. We need to consider global issues 

and adapt by cocreating pathways with local communities. Nevertheless, we advocate that now is 

also time to carefully consider the (new) challenges to local action ("think local") and translate it to 

needed policy actions at global level that can inform a favourable institutional change (“act 

global”). We should also recognize that both these processes are closely interdependent and 

should be considered in a perspective of nested systems (Mang and Haggard, 2016, p. 129).  

1.4 Bridging   
Several processes are happening that contribute to a convergence of ideas and efforts among 

different local sustainability initiatives. In 2017, the ‘Transformative Social Innovation Manifesto' 

was collaboratively produced under the impulse of a European Union funded initiative (TRANSIT, 

2017). It sets principles and commitments for “new ways of doing, thinking and organizing, and 

aiming towards a world based on ecological and human values, nurturing the commons and 

treasuring basic human rights and democracy”.  

One of these principles is translocal empowerment (Avelino et al., 2019). Global networks of local 

initiatives are believed to integrate the best of both the global and the local. To effectively 

countervail the current power structures, there is a call (Avelino, 2019) for more strategic 

collaboration between these networks (alongside the spread of new narratives). It is defended that 

translocal processes represent a new form of global governance (Bulkeley, 2005). 

ECOLISE, a unique meta-network for community-led initiatives on climate change and 

sustainability, was founded in 2014. In the recent collaborative status report (Penha-Lopes and 

Henfrey, 2019), it proposes seven steps for sustainability (in the European context), namely: 

moving beyond growth, nurturing commons ecologies, eco-social regeneration, solidarity 

economics, inclusive governance, transformative social innovation and enabling community-led 

action. 

To support community-led action, the report advocates for suitable legislation, awareness 

activities, technical assistance, comprehensive funding, and opening of policy development 

processes (idem). It also tries to make visible the results from several research projects, like ARTS, 

PATHWAYS, and TESS, that studied the governance implications of transcending the local level. 

These studies identify as significant barriers social acceptance and resistance from incumbent 

regimes (Hof et al., 2016). They advocate for supporting “network hubs that integrate or moderate 

between local initiatives and are led by experienced and well-networked managers” (idem). 

To nurture renewal in these times of reorganization, the adaptive governance theory call for 

policies that can support comanagement efforts and emphasize the role of 'bridging organizations', 

together with key persons that might provide the necessary leadership, trust, vision and meaning 

(Folke et al., 2005). These bridging organizations connect local actors and communities with other 

scales of organizations, bring resources, and mobilize knowledge and social memory (idem). They 
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are critical for the social learning process (Berkes, 2009) and are similar to the concept of 

‘boundary organizations’ (Cash, 2000) or intermediaries (Hargreaves et al., 2013). 

In the transition management framework, the bridging role is played by the ‘transition arena’, 

“bringing a small number of societal forward-thinkers to a new, shared perspective on a complex 

social issue and to a common path towards finding a solution” (van Buuren and Loorbach, 2009). 

This kind of bridging efforts, based in isolated events or more permanent structures, are expected 

to facilitate the re-alignment and re-institutionalisation of the sociotechnical regime (Geels and 

Schot, 2007), allowing the articulation of new directions of societal change (Rosenbloom, 2017). 

These pathways are expected to enable us to stay within a safe operating space and to meet 

ambitious sustainable development goals (Leach et al., 2012). 

We will now develop the research aim and present the strategy (and methods) adopted. 

2. The research  
Extensive and useful research has been produced in the fields of deliberate transformation 

(O’Brien, 2012). However, it is argued that pathways explored so far, to be ‘actionable’ and catalyze 

the necessary change, need to fully integrate political concerns and processes, moving away from 

‘politics-as-usual’ approaches (Eisenhauer, 2016). Co-learning and co-production of solutions are 

advocated as a necessary explorative method (idem). 

Research also needs to incorporate recent developments, as previously argued, including the 

accelerating global challenges and social responses. Previous research points out that “the 

challenging question remains how in contexts where the alternative practices, a sense of urgency, 

and policy commitment are present, a next phase of transitions can take place” (Hof et al., 2016). 

The present research tries to fill these knowledge gaps. It proposes that necessary transformation 

can be supported by catalyzing local climate action with an ambitious and inclusive agenda. We try 

to incorporate the scale of change needed and the emerging opportunities arising from climate 

movements, the pandemic, and other developments.  

Therefore, a distinctive feature of the research is the focus on (needed) institutional change, 

including issues of power and agency. It represents an effort to face the ‘governance challenge’ and 

design processes for governing (the latter phase of) transitions. This goal is considered a "real 

challenge for current transition scholars” (Köhler et al., 2019).  

We adopt a strategy of critical participatory action research, addressed at creating the conditions 

to participants, at individual and collective levels, “to transform the conducts and consequences of 

their practice to meet the needs of changing times and circumstances” (Kemmis et al., 2014). The 

participatory action research approach has proven to be valuable in supporting sustainability and 

transformative efforts at local level by mixing the production of knowledge and societal action 

(Campos et al., 2016). 

Research is based on the development of a self-constituted, voluntary, and autonomous public 

sphere (Kemmis et al., 2014) to address the concerns and issues already mentioned. The intention 



Paper submitted to the IST2020 - 11th International Sustainability Transition conference  
 

[7] 
 

is jointly exploring the challenge of better support people to cocreate and sustain ambitious and 

inclusive responses to the climate and ecological crisis at the municipal scale.  

2.1 The Transition movement 
The Transition movement, sometimes named Transition Towns, was founded in Totnes, Devon 

(United Kingdom), and presents itself as "a movement of communities coming together to 

reimagine and rebuild our world" (Transition Network, 2016). They now have more than “10 years’ 

experience of making Transition happen in 1,400 communities in 50 countries” (Hopkins and 

Thomas, 2016) and follow an exponential growth (O’Hara, 2013). It has been considered a 

successful social movement (Fernandes-Jesus et al., 2017) and a good example of transformational 

social innovation (Longhurst and Pataki, 2015, pp. 6, 67).  

The movement comprises the local Transition Initiatives (TIs), regional or national-level Hubs (with 

some degree of self-coordination), and Transition Network (an international charity based in the 

original location) with a supportive role. The reasons people present for joining range from “get to 

know their neighbours” to “making a difference in the world” (Hopkins and Thomas, 2016). Besides 

contributing to climate change and community resilience, initiatives internally (and predominantly) 

focus on social connectivity and empowerment (Feola and Nunes, 2014). Through their actions, 

they promote self-sufficiency (e.g., locally grown food, complementary currencies) and optimism 

(John-Paul Flintoff, 2013) and advocate “the power of just doing stuff” (Hopkins, 2013). The 

movement has deliberately chosen a non-confrontational, non-partisan, and constructive 

approach, which sometimes leads to tensions and critiques (Biddau et al., 2016). 

A collaborative inquiry was set involving the Transition movement and the University of Lisbon, 

also anchored by their role within ECOLISE (European Network for Community‐Led Initiatives on 

Climate Change and Sustainability). Two action research projects were developed, namely the 

‘Municipalities in Transition’ project and the ‘Dive Deep & Dream Big’ process. They will now be 

presented. 

2.2 Municipalities in Transition 
The Transition movement started the ‘Municipalities in Transition’ action-research project in 2017. 

The objective is to create a clear framework for how community-based initiatives (CBIs) and local 

governments (LGs) can create sustainable change together. The process was designed to catalyse 

the formation of place-based action groups as vehicles for social learning and experimentation. 

The principles and design of this governance instrument were based on a multi-method approach 

including literature review, an explorative analysis of 71 surveyed cases of local or regional 

collaborations happening in 16 countries in America and Europe and transdisciplinary codesign 

sessions (Macedo et al., 2020a).    

The Municipalities in Transition System (MiTS) was tested in six communities (five countries, 

namely Brazil, Hungary, Italy, Portugal, and Spain), between March 2018 and April 2019 (Macedo, 

2019a). Chosen pilots were instigated to bring together LGs and CBIs to jointly address the 

transformation challenge by experimenting with the MiTS as an instrument for reflexive 

governance. 
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The experiments consisted of a learning agenda supported through an intricate project structure 

(Figure 1) and a set of activities (Table 1). The organization of the experimentation was designed to 

stimulate interaction and collaboration between local actors, thus enabling the project’s underlying 

agenda. 

 

FIGURE 1 – THE STRUCTURE OF THE GOVERNANCE EXPERIMENT WITHIN THE MUNICIPALITIES IN TRANSITION 

PROJECT, IN AN EFFORT OF CREATING SYNERGIES BETWEEN COMMUNITY-BASED INITIATIVES AND LOCAL 

GOVERNMENTS. 

 

Processes and 
activities 

Description Participants 

Facilitators 
training 

An in-person training to learn about 
the MiTS 

Representatives from all pilots (LGs 
and CBIs) 

Governance 
model 

Agreeing in each pilot on the process 
of steering the experiments  

Local action groups on each pilot, 
supported by a tutor 

Baseline 
Collecting data on local 
transformative actions already 
happening  

Local action groups with the 
participation of the community 

Planning cycle 
Setting a basic initial systemic plan for 
the community 

Local action groups 

Action Implementation of planned actions Pilots’ communities 

Evaluation Assessing impacts  Local action groups 

Final meeting 
An in-person gathering to debate on 
learnings 

Representatives from all pilots  

Community of 
Practice 

Creating a space for sharing 
experiences  

Practitioners on local 
transformative collaborations 

TABLE 1 – MUNICIPALITIES IN TRANSITION PILOTS: THE PROCESSES AND ACTIVITIES DEVELOPED TO EXPERIMENT WITH 

THE COLLABORATIVE SYSTEM CREATED. 

  

Community 
of Practice

Meeting

Governance 
model

Baseline

Planning 
cycle

Action

Evaluation
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2.3 Dive Deep & Dream Big 
The ‘Dive Deep & Dream Big’ process was initially designed for a period of nine months, from July 

2019 to March 2020, latter extended until July 2020. The assumed goals were: 

• To map ongoing initiatives and pool resources relating local efforts for systemic 

transformation; 

• To look for synergies that could catalyze these efforts, exploring new ways to respond to 

the urgent needs and opportunities that are currently emerging. 

The central piece of the process was a 5-days meeting event in Brussels (5th-9th March 2020). Forty-

seven people participated, mainly coming from the United Kingdom (40%) and Belgium (30%). Ages 

ranged from 20 to 78 years old, and there was a majority of female participants (62%). Most of the 

participants had multiple and diverse occupations and firm commitments with sustainability 

transitions, acting as practitioners (e.g., Permaculture Association), experts (e.g., Université du 

Nous, Resilience Earth), networkers (e.g., C40 cities, Bioregional, Forum for the Future) and activists 

(e.g., Extinction Rebellion). 

There was the purpose of working with emergence, so no concrete outputs or outcomes were 

expected in advance. An implementation phase would follow. 

The inquiry process held during the five days event is represented in Figure 2. Concepts used to 

name the sequential phases come from the Theory U (Scharmer, 2009), that was used as an 

inspiration for the facilitation process. Activities included deep listening of the challenges, by 

embodying the stories of our times; connection with deepest sources of self and will, allowing 

themes to emerge; cocreation in groups and open spaces (Owen, 2008); celebration and closing. As 

intended, it was an effective self-organized process. 

 

FIGURE 2 – UNFOLDING OF THE DIVE DEEP & DREAM BIG INQUIRY, SHOWING THE MAIN PHASES (BIGGER CIRCLES) 

AND SOME OF THE ACTIVITIES INCLUDED (SMALLER CIRCLES). 

time 
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Processes and 
activities 

Description 

Initiating 
Welcoming stage, establishing cocreation groups, sociometry exercises 
(Moreno, 1953), discussion around sustainability frameworks 

Sensing Exploring ‘stories of our times’ through dramatization (Scategni, 2005) 

Presencing  
Guided meditation recalling the roots and purpose of our work, coproducing 
the agenda, sharing knowledge 

Creating 
Group work on chosen topics and ceremony, also using open space technology 
(Owen, 2008). In between, there was the need to deal with polarization with a 
mapping exercise and a 'sharing circle’ 

Evolving Celebration. Further group work and closing 

TABLE 2 – DIVE DEEP & DREAM BIG INQUIRY: THE PROCESSES AND ACTIVITIES DEVELOPED DURING THE 5-DAYS 

EVENT HELD IN BRUSSELS WITH PEOPLE INVOLVED IN SUSTAINABILITY TRANSITIONS. 

 

2.4 Methods 
The methods used in the research process were transdisciplinary and participative in nature, in a 

co-productive collaboration between participants and the researcher (Nevens et al., 2013). The 

researcher had active participation in the projects‘ coordination meetings and arrangements. He 

performed virtual and in-loco active observation of activities and established multiple interactions 

with participants. 

Ethnographic data was collected in the researcher’s diary, notes, and reports, besides several 

outputs from workshops and other activities (posters, canvas, post-its, videos, presentations…). 

Also, participant semi-structured interviews and questionnaires were conducted by the researcher. 

Data were examined using qualitative content analysis in an inductive approach to note patterns, 

singularities, and connections. Further understanding and insight of context were supported by a 

review of policy, organization, and media documentation, as well as existing scientific literature. 

For the Municipalities in Transition project, Transformative Social Innovation was used as an 

analytical framework, including Critical Turning Points and Narratives of Change (Ruijsink et al., 

2017). 

For evaluating results from the Dive Deep, we used a framework based on the dynamics of self-

organizing, complex adaptive systems (Innes and Booher, 1999). According to this framework, the 

process is “not only about producing agreements and plans but also about experimentation, 

learning, change, and building shared meaning” (idem). 
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3. Results and discussion 
We will now briefly present results and discuss them. We start by the Municipalities in Transition 

project, focusing on local collaboration. We then move to the Dive Deep initiative, presenting the 

proposal developed of a holistic intervention that might complement this collaborative approach. 

We then discuss the two key functions that arise from this governance strategy: the potential to 

navigate transformation and promote reconciliation. We close the chapter with prospects on 

future research, presenting still open questions. 

3.1 Local collaboration 
The Municipalities in Transition framework was under development until February 2018 with the 

primary goal of creating a system that could facilitate and catalyze local collaborative 

transformations, leading to synergies. The beta version included: 

• A transformation grid, where transformative initiatives can be mapped, evaluated, and 

planned. It comprises columns corresponding to different actors and rows to categories of 

actions (e.g., using new technologies or fostering relations). Initiatives are valued according 

to their degree of transformative capacity (assessing if they are educated, caring, tangible, 

and inclusive). Some of the cells are considered to be ‘leverage points’. 

• A guide for experiments comprising a governance proposal for joint work between LGs and 

CBIs and an implementation methodology, including the cycles of diagnosis (baseline), 

planning, acting, and evaluation; 

• Tutors for supporting pilots’ experiments; 

• An online structure for a database of tools that can be used to promote transformation; 

• An intended Community of Practice.  

The framework has the potential to bring institutional and cultural change by providing a 'learning 

arena'. The transformation grid stores and structures the collective learning about the 

transformation efforts happening in the community, increasing the overall system's resilience by 

nurturing renewal and facilitating reorganization.   

The MiTS is expected to represent an innovative way to collectively govern transformative change 

and act as a systemic instrument for local reflexive governance. Therefore, the proliferation of 

experiments using the MiTS is envisioned primarily to lead to a change in the socio-institutional 

system.   

Its simplicity makes it usable in all sorts of contexts, enabling conditions for systemic change arising 

from this new shared meaning of transformation and a rationale for making collective decisions. 

The development of local coalitions supported by mutual principles is expected to lead to a new 

culture of collaboration (Macedo, 2019b). 

The MiTS experimentation (Macedo, 2019a) allowed identifying which factors facilitated the 

transformation process: the reflexive experimentation, the new social relations, the empowerment 

process, the changing tensions, the translocal connectivity, the discourse formation, the new (or 

reinforced) institutional homes and the strategic actions (adapted to each context). New ways of 

doing, organising, framing and/or knowing, as expressed in the theory of Transformative Social 

Innovation (Haxeltine et al., 2016).   



Paper submitted to the IST2020 - 11th International Sustainability Transition conference  
 

[12] 
 

Accordingly, transformations corresponded to: 

• New ways of framing and knowing about transformative initiatives happening in the 

community, by diffusing systems thinking, altering values (based in the transition 

principles) and providing an ‘overview effect’; this allowed a new holistic approach that 

changed the logics structuring the transformative efforts performed by both LGs and CBIs; 

• New ways of organising and doing transformation, within the sociocratic frame and with a 

co-production approach, forming a 'web' of socio-material relations ('action field'). This 

field is visible in how the (larger) action groups cooperate and develop new transforming 

actions and processes, forming local and wider communities of practice. 

The MiTS evolved by fully incorporating sociocracy (Bockelbrink et al., 2018) and several features 

related to deep adaptation (Bendell, 2018), resilience (Folke, 2006), and cultural reproduction 

(Dawkins, 1976). It is now being tested in a new round of pilots. 

3.2 Deep intervention 
The Dive Deep & Dream Big process started in 2019 and was set as a collaborative inquiry to 

support break-through change at the municipal scale. Individuals and organizations working in 

different contexts got together to share knowledge and develop new pathways leading to 

translocal empowerment. 

This process is expected to play a bridging role, catalyzing “communication across the panarchy of 

institutions and ecosystems”, acting as a small think-tank or forum that could provide some 

agreement and new ideas on this contentious challenge (Garmestani et al., 2008). 

A vibrant mix of catalysts, intermediaries, frontrunners, drivers, and visionaries gathered, leading 

to manifested satisfaction with the networking and socializing process. Social and political capital 

were visibly enhanced, and this can be the cornerstone of adaptive governance. The learning 

process was also supportive, allowing strong emotions to emerge through in-depth discussions, 

psychodrama, and multi-sensory experiences. Time and space for the unexpected were allowed.  

On the contrary, there was a lack of content, debates were not always informed adequately with 

existing knowledge or systems practice, and there was limited time to work on possible pathways. 

This led to an intense polarization, allowing the illumination of the 'blind spot' of transition efforts, 

namely the stretch between action and acknowledging trauma. Only partial catharsis and limited 

conciliation occurred, and no significant effort has been made to find creative responses to 

differences.  

Based on discussions, a new narrative of change is expected to consolidate, in the border of ‘inner’ 

and ‘outer’ transition, integrating self-care, community care, and global care, with cultural change 

as a leverage point. By balancing power and addressing privilege, it should be possible to curate 

places of inclusion and connection that take advantage of edges, safe zones for expression, 

bringing in memories from the elders, and longings for the desired futures.   
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A proposal for a structured collaborative intervention is presented (Figure 3), translating the 

narrative of change into action, hopefully capable of catalysing and supporting ambitious and 

inclusive systemic change at the municipal scale. The intervention is centred around renewal and 

connects polarities, and it is expected to allow communities to move from domination to 

imagination. 

 

 

FIGURE 3 – A MODEL FOR A GOVERNANCE STRATEGY CAPABLE OF CATALYSING AND SUPPORTING AMBITIOUS AND 

INCLUSIVE SYSTEMIC CHANGE AT THE MUNICIPAL SCALE, BASED ON THE TOPICS DISCUSSED IN THE DIVE DEEP EVENT. 
IT CONNECTS DIMENSIONS OF INNER AND OUTER TRANSITION, MOVING (VERTICALLY) FROM THE INDIVIDUAL TO THE 

COLLECTIVE LEVEL, AND (HORIZONTALLY) FROM DOMINATION TO IMAGINATION. 

 

Such an intervention could start by assisting change makers with the needed resources, including 

time for reflection, connection with nature, finance, and peer support, acknowledging that 

different individuals have different needs. Trauma and grief need to be appropriately handled, 

facing ethical and psychological aspects and issues of power and culture, making visible the 

patterns of domination still present, away from moral certainties and with conciliatory efforts. This 

step should allow the individuals and collectives to enter a safe place where creativity can be 

allowed to run wild, creating new narratives, and experiencing the desired future. Finally, by using 

the MiTS or a similar system, we can bring strategies, models, and tools to support inclusive 

collaboration and collective intelligence, balancing power and facilitating networks able to map and 

jointly navigate transformation. 

In the middle of Figure 3 we wrote “renewal” with the meaning of regeneration. We could have 

chosen the "community". As Gilchrist points (2009), “community is the 'emergent property' of a 
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complex social system operating at the 'edge of chaos', ensuring cooperation and cohesion without 

imposing formal or centralised control”. Similarly, a ‘community of practice’ is expected to be the 

emergent outcome of the Municipalities in Transition process (Figure 1). 

3.3 Navigation 
The Municipalities in Transition project started by developing the preconditions of a framework to 

improve local transformative collaborations (Macedo et al., 2020a). These included the capacity to 

cope with high levels of complexity and uncertainty. In fact, growing feelings of powerlessness and 

‘environmental melancholia’ may be blocking vast resources of creative potential for engaging in 

change actions (Hoggett, 2019). There is the need to cope with enormous and intricate problems, 

but also with the complexity of solutions, including all the planning, technology innovations, 

changing lifestyles, or new social configurations. 

Therefore, the main feature of the proposed system might be the focus on navigating in the flux of 

transformation happening in the community (Macedo, 2019b). Against other perspectives for 

sustainability transformations (Leach et al., 2012), the MiTS does not demand concrete and explicit 

goals or directions for change. An identified pathway is not delivered, only an instrument to 

interpret and navigate changing relations – this can be considered a distinctive feature comparing 

to the multi-level perspective (Jørgensen, 2012). The ‘overview effect’ proved to be of fundamental 

value in the pilots (Macedo, 2019a), allowing the awareness of many new possibilities of synergies 

between available actions and actors. 

The capacity of the MiTS to be effective in supporting transformation processes is amplified by the 

use of the database of tools connected to the transformation grid. This is not merely a repository, 

embedding guidance according to the structure of pattern language (Alexander et al., 1977). 

3.4 Reconciliation 
By bridging with other players, the Dive Deep initiative allowed the identification of possible 'blind 

spots' of the transition process. A polarization emerged relating needs for more profound 

emotional work versus more time dedicated to content and pathways. The intense discussion gave 

visibility to differences that are deeply rooted and most often unseen. Facilitation efforts allowed 

these differences to become visible and be heard. It showed how trauma and grief, relating topics 

as patriarchy, colonization, and (intergenerational) climate injustice, need to be accounted for. 

Climate change (and the ecological crisis) might be considered, most of all, an ethical challenge 

coming from a "perfect moral storm" that makes us extremely vulnerable to moral corruption 

(Gardiner, 2006). Without addressing the large issues of inequality, we might not be able to solve 

existent policy gridlocks and deliver ‘just transitions’. Before looking ahead, we are asked to look 

back (Roberts and Parks, 2006, p. 213). 

Simultaneously, the Dive Deep also demonstrated the need for calling the power of positive 

imagination and the capacity to ask “what if” questions (Hopkins, 2019b), allowing disruption and 

innovation. However, this should be done in a way that does not impose an ‘artificial’ consensus. In 

fact, in a ‘traditional’ approach to sustainability, creating a shared vision is considered a 

fundamental step and even the steering factor (Vergragt and Quist, 2011; Wiek and Iwaniec, 2014), 

but this can be regarded as illusionary and manipulative (Few et al., 2007).  
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We might need instruments that do not impose one vision but fully embrace the diversity of 

worldviews. As Michael Narberhaus stresses, we should spread "stories about a larger us", avoiding 

the collapse, oppression, and the enemy narratives, a transversal movement away from ideologies 

(Narberhaus, 2019). The challenge of transcending paradigms, “the highest leverage of all” 

(Meadows, 1997). 

Accordingly, the MiTS tries to capture and make sense of the transformative efforts with a holistic 

and inclusive perspective. It is assumed that individual interventions are intimately interconnected 

and can only be interpreted by reference to the whole transformation process. Nurturing a 

diversity of visions is also a way to increase resilience by promoting redundancy (Folke et al., 2005).  

3.5 Prospects 
Through the Municipalities in Transition project, the Transition movement developed a system to 

intensify collaborative efforts between LGs and CBIs. As intended, the Dive Deep & Dream Big 

project, bridging with other organizations, allowed further identification of how it might be 

possible to create nurturing environments for this kind of local transformative processes, namely 

by supporting change makers and welcoming trauma and exercising creativity. There is the need to 

promote a convenient converging process to ‘crystalize’ this new approach and experiment with it. 

Besides this deep scaling process, there is the need to develop research on scaling up. The 

intention is to identify needed policies and initiatives to support (trans)local transformative efforts 

and accelerate significant change across various scales. How can the new transformative 

governance strategy presented in this paper contribute to the emergence of a multi-level transition 

governance configuration? Which strategies and instruments of translocal diffusion are needed to 

fully explore the potential to sustainability transitions (Loorbach et al., 2020)? What are the 

implications for democracy and incumbent institutions? 

We will try to explore possible answers to these questions in future research. 
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4. Conclusion 
In our research, we assume that we are somehow and metaphorically in the ‘edge of chaos’, 

“juggling between the demands of stability and flexibility” (Robinson and Robinson, 2014), namely: 

• Climate change (and other sustainability challenges) is creating disruptive change that is 

perceived as moderate. Accordingly, regime actors are slowly changing the direction of 

development trajectories, frustrating demands from several outsiders, including activists 

and researchers (Ripple et al., 2019), leading to even more pressure on regimes; 

• The COVID-19 outbreak can be considered a specific shock, as defined by Suarez & Oliva 

(2005), with high amplitude and speed (still unpredictable scope and frequency). It is 

challenging regimes profoundly and can bring the destabilization necessary to overcome 

path-dependencies and lock-ins; 

• A multitude of niche-innovations are flourishing, at all levels, but they keep fragmented, 

underdeveloped and often competing with each other, lacking structure and organization;   

• Using the multi-level perspective on transitions (Geels and Schot, 2007), we might argue 

(Macedo et al., 2020b) that we are now moving from transformation to a reconfiguration 

path (where some niche-innovations are adopted, especially at local level), possibly 

followed by de-alignment (including collapse and chaos) and re-alignment;  

• A new translocal governance might emerge by linking cross-scalar, collective, and 

distributive agencies (Moragues-Faus and Sonnino, 2019). 

In this context, our research question is: what are the most effective strategies to support 

transition governance? We assume that to make sustainability transitions happen in a context of 

rapid change we need to catalyse (trans)local transformative efforts. 

We adopted a strategy of critical participatory action research, with the Transition movement 

performing an intermediary role. Two bridging exercises were developed, namely the 

‘Municipalities in Transition’ project focused on collaboration at local level between governments 

and community-based initiatives, and the ‘Dive Deep & Dream Big’ project, linking transformative 

initiatives at different levels.  

A proposal for a new governance strategy was codesigned, connecting the support of change 

makers, the welcoming of trauma, and the exercise of creativity, together with the acceleration of 

systemic collaboration. It can be used as a heuristic in the design of (trans)local transformative 

interventions, bringing in the capacity to promote reconciliation and navigate the flux of 

transformation. There is still the need to develop on scaling up instruments and explore multi-level 

transition governance configurations.  

Together these results are expected to renew relations, create a shared sense of meaning, and 

build supportive and resilient contexts for collective action, integrating local mechanisms for 

deepening and translocal mechanisms of expanding. What we may call deep glocal governance. 
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e-Biking transitions: where is the window of opportunity? A look at the 

perceived experience from European users 
 

Introduction 
A hypothetical widespread deployment of electric bicycles (e-bikes) and other micromobility modes 

(cycling, scooters and e-scooters) could significantly help in reducing greenhouse gas emissions, as well 

as contribute to a number of wider benefits to society, such as positive health effects, more affordable 

transport and an increase of available space in cities (Bucher et al., 2019; Institute for Transportation & 

Development Policy (ITDP), 2015). However, there remains limited understanding on the factors driving 

adoption and acceptance of e-bikes in the EU. Recent studies among recipients of purchase subsidies for 

e-bikes1 indicate attitudes towards and use of e-bikes is disproportionately confined to leisure trips, for 

fitness purposes, and by older people, most of whom tend to be already retired. While this may be a 

welcome trend for a cohort in search of a more leisurely pace of life, keeping their freedom of 

movement and adding an easily accessible level of physical exercise to their daily life, barriers and 

attitudinal motivators for wider adoption as a means to transition away from car dependency remains 

unclear - and to what extent known barriers for conventional cycling uptake apply to e-bikes (Muñoz et 

al., 2016).  

From a socio-technical transition perspective, micromobility remains a niche. Few European capitals 

have succeeded to supplant the incumbent car-based mobility, with the notable exception of 

Copenhagen where cycling accounts for more than half of all trips to work or school (53% mode share in 

2018, including 10% in combination with public transport), followed by public transport (29%) and, last, 

cars (18%) (Copenhagen, 2019). Mobility is a complex, multi-dimensional topic which is difficult to 

reduce to a single quick policy fix. On one hand, a significant proportion of the cycling literature 

highlights the lack of provision of safe, speedy and comfortable infrastructure as the key single 

determinant for enabling cycling uptake beyond the few, fearless section of the population who will 

chose to cycle under any conditions (Chataway et al., 2014; Gössling, 2013; Reynolds et al., 2009). But 

other studies have showed that adoption and high mode shares are also linked to a variety of wider, 

interconnected factors, such as improvements in design and performance of micromobility vehicles 

(Rose, 2012), standards and regulation (Rose, 2012; Weinert et al., 2007), historical background and 

culture (Pineda and Vogel, 2014; Weinert et al., 2007), local policy and political support (Cornet and 

Schwanen, n.d.; Weinert et al., 2007), attitudes and socio-demographic characteristics of users 

(Haustein and Møller, 2016), gender differences (Aldred et al., 2015), willingness to cycle over long 

distances or under certain weather conditions (Bucher et al., 2019), other competing transport modes 

(Bagloee et al., 2016; Lin et al., 2017), integration with other modes including the availability of parking 

(Lin et al., 2018; van Goeverden et al., 2015), motorised traffic and the risk of traffic conflicts (Bagloee et 

al., 2016; Petzoldt et al., 2017), the travel experience and perceived safety (Chataway et al., 2014; Snizek 

et al., 2013; van Goeverden et al., 2015), spatial layouts and the inertia of the built environment (Cornet 

and Schwanen, n.d.; Valderrama and Jørgensen, 2008), experience in and availability of decision-support 

tools accounting for micromobility in planning institutions (Cornet and Schwanen, n.d.; Snizek et al., 

 
1 Naturvårdsverket, “Elcykling – vem, hur och varför? En utvärdering med elfordonspremien som utgångspunkt”, 
pp. 9-12, 2019 



2013), comparative costs between modes (Gössling and Choi, 2015), and marketing campaigns (Nielsen 

et al., 2013). 

 

Figure 1: Micromobility socio-technical system 

Because it is people travelling – as opposed to barcoded boxes – the problem of transitioning to more 

environmentally friendly modes of transport is a multifaceted, wicked problem (Givoni et al., 2016; 

Lyons, 2019). Conventional transport assessment methods and decision-making tools assume travel 

time to be wasted and typically do not acknowledge the importance of travel time as experienced by 

travellers (Heinen et al., 2010; Lugano and Cornet, 2018). This research enables to establish empirically 

the concept of ‘worthwhile travel time’ and the relevance of travellers’ perception and use of travel 

time (Figure 1) for empowering a micromobility transition by exploring the experience data collected by 

a European-wide app-based mobility survey that took place during the course of 2019 in 8 European 

countries). 

Methodology 
This research explores the various factors at play by actual travellers based on a large scale, app-based 

survey of travel preferences and behaviour in the EU across all transport modes. The Mobility and Time 

Value project (MoTiV) developed and deployed an app (Woorti) that detects trips and modes, and 

further questions the traveller both on conventional infrastructure factors (such as availability of 

adequate and safe bicycle paths for the case of cycling and e-biking) and the personal ‘value’ – or benefit 

– the traveller perceived in terms of fitness, enjoyment or productivity while on the move.  

The approach does not address all elements of micromobility as a socio-technical system, but instead 

addresses elements taking a traveller perspective. From an experience and infrastructure requirements 

perspective, e-bikes are not so unsimilar to other active and semi-active modes i.e. other types of 

micromobility modes such as bicycles, scooters and to some extent walking. Cornet et al. (upcoming) 



introduced the conceptual framework which deconstructs the experience of travel into three main 

blocks:  

A. The experience factors as enabling conditions of worthwhile travel time; 

B. Travel activities, also called travel-based multitasking, as evidence of a satisfactory travel 

experience;  

C. The value of enjoyment, productivity and fitness as the three main components of worthwhile 

travel time  

 

Figure 2: MoTiV conceptual framework for qualifying worthwhile travel time use from the traveller perspective (Cornet et al., 
upcoming) 

Although the framework also includes a long list of explanatory variables, in practice the approach was 

limited by design by the constraints of the data collection method. Among others, these limitations 

imply balancing between sometimes conflicting goals, such as app usability vs comprehensiveness, 

clarity vs precision, respondent psychology vs software implementability, quantitative (preset lists) vs. 

qualitative (open-ended) variables, etc. The complete design details of the app are described in Cornet 

et al. (2019), including the list of 27 transport modes across 3 categories (active/semi-active – the focus 

here, public transport, and private motorised modes), the activities list, the long list of experience 

factors (shortlist for active modes in Table 1), and screen snapshots.  

Table 1: List of experience factors relevant for active/semi-active modes which could be selected as part of the app survey 
(Cornet et al., 2019) 

Ability_To_Carry_Bags_Luggage_Etc Information_And_Signs Route_Planning_Navigation_Tools 

Ability_To_Do_What_I_Wanted Lighting_Visibility Scenery 

Ability_To_Take_Kids_Or_Pets_Along Noise_Level Simplicity_Difficulty_Of_The_Route 

Air_Quality Other_People Todays_Weather 



Benches_Toilets_Etc Parking_At_End_Points Traffic_Congestion_Delays 

Cars_Other_Vehicles Reliability_Of_Travel_Time Traffic_Signals_Crossings 

Convenient_Access Road_Path_Availability_And_Safety Vehicle_Quality 

Crowding_Congestion Road_Path_Directness Vehicle_Ride_Smoothness 

Facilities_Shower_Lockers Road_Path_Quality Other 

 

The analysis phase of the project was completed in May 2020, with the open dataset due to be released 

by September 2020. The results are based on a dataset consisting of 158897 trip legs across all modes 

that took place in 8 European countries during the second half of 2019, of which 16363 were validated 

to be on bicycles, 2359 on e-bikes, 329 on bike-sharing services, and 179 on scooters or e-scooters. 

54837 trip legs were recorded as walking, and 409 as running/jogging. The high number of walking trips 

is due to walking being an inevitable component of most door-to-door trips.  

In terms of travel experience, the questions that were considered relevant for the state-of-play in e-

biking and other micromobility modes were defined in collaboration with the European Cycling 

Federation (ECF), and are listed in Table 2 below. 

Table 2: Research questions related to the travel experience that may contribute to a sustainable mobility transition 

No Question Rationale Status 

General, contextual questions (user profiles, geographical context, etc) 

Q1 What is the shift potential from 
motorised to active modes in terms of 
travelled distances? 

The purpose is to validate findings that 
a majority of car trips are low distance, 
which could theoretically be shifted to 
semi-active modes.  

Preliminary data is available from 
the October 2019 dataset and is 
presented here. Values need to 
be validated with the final and 
cleaned open dataset. 

Perceived worthwhile travel time (block C) 

Q2 What is the general experienced 
worthwhile time value per mode? 

Previous research suggests the highest 
levels of happiness at aggregate levels 
for transport users in this order: 
bicycle, walking, train, car and finally, 
bus (De Vos, 2019; Duarte et al., 2010; 
Handy and Thigpen, 2019; Mao et al., 
2016). 

Final data confirms previous 
research (Cornet et al., 
upcoming) and is reproduced 
here. Statistical validity per mode 
needs to be confirmed.  

- How does the expected worthwhile 
time value per active/semi-active 
mode compare to the actual 
experiences reported by travellers?  

This is done by comparing expected 
values of worthwhile time in terms of 
enjoyment, fitness and productivity per 
mode provided during the onboarding 
process against actual trips. It would 
indicate if the infrastructure delivers on 
expectations. 

Data will be available in final and 
cleaned open dataset. Analysis to 
be done. 

- How large is the gap in reported 
travel satisfaction levels when 
negative experience factors are 
reported vs positive factors? 

The average values above is aggregate, 
and therefore independent of actual 
conditions. The extent of the difference 
in satisfaction levels might indicate 
discrepancies in the network quality 

Data will be available in final and 
cleaned open dataset. Analysis to 
be done. 

Q3 What specific travel time values - in 
terms of enjoyment, productivity and 
fitness  - are most experienced 
between semi-active modes? 

Much of the literature on the value of 
travel time is focussed on productivity 
gains. How important is enjoyment and 
fitness relative to productivity needs to 
be determined. 

Results from Cornet et al., 
(upcoming) for mode categories 
are reproduced here. Data per 
mode will be available in final 
and cleaned open dataset. 
Analysis to be done. 

Preferred travel activities and their perceived value (block B)  



Q4 What are the preferred activities of 
travellers per active/semi-active 
mode (including conducting the trip 
itself)?  

This is particularly valuable for non-
driving modes (public transport), but 
travel-based multitasking still takes 
place on active modes, and the value of 
travelling itself (riding, in the case of 
micromobility) is a blind spot in typical 
transport assessments. 

Results per active/semi-active 
mode are presented here. 

Experience factors reported to contribute to a positive or negative experience (block C)  

Q5 What are the main satisfiers and 
dissatisfiers per active/semi-active 
mode? 

Conditions of travel are key to the 
experience and are clear action points 
for transport planners and cities keen 
to make concrete improvements. 

Results per active/semi-active 
mode are presented here. A 
deeper analysis also shows which 
factors are taken for granted by 
users. 

Cross-cutting analysis with explanatory variables  

- Gender differences  There is strong evidence from the 
literature that female travellers display 
different characteristics both in terms 
of preferences and trip patterns. All trip 
legs are gendered. Analysis to be done. 

Data will be available in final and 
cleaned open dataset. Analysis to 
be done. 

- Spatial differences All trip leg starting and end points were 
defined as per the OECD functional 
urban areas (urban, suburban and 
rural)2.  

Data will be available in final and 
cleaned open dataset. Analysis to 
be done. 

- Trip purpose differences The conventional literature on 
transport categorises trips by their 
purpose, typically between work and 
leisure. Whether this distinction 
influences the perceived value from 
traveller perspective needs to be 
determined. 

Data will be available in final and 
cleaned open dataset. Analysis to 
be done. 

 

Results 

Q1 What is the shift potential from motorised to active modes in terms of travelled distances? 
The ITDP report states “Even in the United States, fully half of all car trips are five miles (8 kilometres) or 

less, and 35 percent are less than three miles (5 kilometres). (..) The United States has among the 

longest average urban trip distances in the world - thus most other countries have higher shares of trips 

that are less than 10 kilometres. Even in Belgium - with much higher cycling shares than the United 

States—car trips account for about 70 percent of 5 kilometre trips and 80 percent of 8 kilometre trips” 

(Institute for Transportation & Development Policy (ITDP), 2015). Preliminary results show that a 

majority of trip legs across modes are below 5km, including almost 50% of car trip legs below 5km 

(Figure 3). Unsurprisingly, e-bike users travel further than conventional bicycle users with 38% of trip 

legs above 5km by e-bike (but 80% below 20km), while 74% of trip legs by conventional bikes are below 

5km. Shared bike and (e-)scooter users travel mostly for 2km or less, and 80% of walking trip legs are 

below 1km. 

 

 
2 http://www.oecd.org/regional/regional-statistics/functional-urban-areas.htm 

http://www.oecd.org/regional/regional-statistics/functional-urban-areas.htm


 
 

 
 

Figure 3a,b,c,d: Comparative cumulative distances between cars (a) and most frequent micromobility modes (b-ebike, c-bicycles, 
d-shared bicycles). 

Evidence from travel time budget studies show that at aggregate levels, people are willing to travel 

approximately 70 minutes per day (Ahmed and Stopher, 2014). By putting this value together with the 

average modal speeds collected in the project, the theoretical maximum daily commuting distances per 

mode can be computed as an alternative estimate of the potential shift from car travel (Table 3). Results 

show therefore that e-bikes could replace up to 65% of car trips (Figure 3a) – assuming the leg 

distributions in the figure consists only of single daily return trips (which is not necessarily the case) and 

assuming adequate conditions are provided (which will be discussed in Q5 below). 

Table 3: Average modal speeds and theoretical commuting distances (return trip legs) based on daily travel time budgets 
(70minutes) 

Mode Total legs Total travel 
time  

Total distances  

 
Average speeds Max. daily 

return distance 

Walking  54,837 9,107 hrs 33,693 km 3.7 km/h 2.2km 
Car  29,610 10,237 hrs 402,285 km 39.3 km/h 22.9km 



Bicycle 16,363 5,239 hrs 68,287 km 13.0 km/h 7.6km 
Electric bike 2,359 957 hrs 16,659 km 17.4 km/h 10.2km 
Jogging/Running      

Shared bicycle      

Scooter      

 

Q2 What is the general experienced worthwhile time value per mode? 
For selected trip legs, travellers were asked to rate the level of their travel experience on a scale of 1 to 

5 stars. At aggregate level, travel satisfaction levels are significantly higher for active/semi-active modes 

than for car or public transport users (with the exception of the train), with the interesting distinction 

between car passengers and car drivers, which could be explained by most drivers on most trips not 

finding the act of driving cognitively, emotionally or physically satisfying.  

This is not to say however that all travellers would necessarily be happier on a bicycle or on an e-bike. 

The study does not yet account for attitudinal profiles or residential characteristics (urban vs rural for 

example), which may play a significant role in the potential for changing habits. In other words, the 

study reports only on the values reported by travellers who already chose to travel by bicycle: it does 

not say anything about car travellers being put on a bicycle.  

 

Figure 4: Average travel worthwhile time values reported by users across most frequently detected modes (Cornet et al., 
upcoming) 

Q3 What specific travel time values are most experienced between mode categories? 
In terms of enjoyment, productivity and fitness, travellers were asked to rate the value of the activities 

they engaged with while travelling on a 3-level Likert scale (not at all, a little, a lot, translated into a 

numerical scale from 0 to 2). Activities could include the act of travelling itself, such as driving a car or 

riding a bicycle. The results presented in Figure 5 are at aggregate level for all travellers but 

disaggregated by mode categories.  
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The most striking finding is that from a traveller perspective, when travel time can be reallocated to 

personal activities, paid work is given the lowest value, whereas enjoyment comes as the first and most 

likely value experienced. This may have significant implications for transport planning assessment tools 

which typically give higher monetary values of travel time to work trips under the assumption that saved 

time would be reallocated for more productive work. Cycling and micromobility naturally rank highest 

for fitness value, but also for enjoyment. This potentially indicates the latent demand for such modes.  

 

Figure 5: Average reported values in terms of Enjoyment, Fitness or Productivity while travelling 

 

Q4 What are the preferred activities of travellers per active/semi-active mode? 
All active/semi-active modes are ‘driving modes’, meaning the traveller is already engaged physically, 

cognitively and perhaps emotionally with conducting the trip itself, similarly to those driving a car. This 

part of the survey (as well as the literature on travel-based activities so far) is by far mostly concerned 

with public transport modes where the potential for using travel time is greater. Therefore, the range of 

valuable multitasking activities reported by travellers is mostly limited to thinking, accompanying 

someone, or listening to music (Table 4). One policy take-away is likely to be related to safe 

infrastructure provision (see next section), as it might not be considered safe (or even legal in some 

countries) to listen to music while cycling, e-biking, or scootering amidst motorised traffic. In a similar 

vein, Copenhagen has already put in place a policy of widening its dedicated cycle tracks, in some cases 

to a width that allows travellers to travel at a leisurely pace side-by-side, with space for a third 

overtaking lane for those who wish to ride faster to their destination. 



Table 4: Most frequently reported activities conducted while travelling by active/semi-active modes (top 3 in blue) 

  

 

Q5 What are the main satisfiers and dissatisfiers per active/semi-active mode? 
Finally, travellers were asked to select and rate positively or negatively all the factors that contributed to 

their worthwhileness assessments. In terms of these experience factors, different aspects of provision of 

riding infrastructure are by far considered the most important across all active/semi-active modes, 

independently of whether they were rated as a positive factor (rated with a + in the table) or a negative 

factor (when such infrastructure was inadequate or missing). These include, in order of importance, 

Road path availability and safety, Road path quality e.g. in terms of smoothness, Simplicity or difficulty 

of the route in terms continuity of the network, Road path directness, and related to safety, the 

presence of Cars and other vehicles. In fact, the presence of other motorised vehicles is the clear 

topmost reported negative factor, which clearly indicates the desire by micromobility users to be 

physically separated from motorised traffic. The data on walkers (where the presence of pathways can 

generally be assumed in most European contexts), the presence of cars comes only second to noise 

levels as top experienced annoyances, which may indicate that even when physically separated the 

presence of car traffic impacts strongly on the quality of the walking experience. Joggers however 

complain most about Traffic signals and crossing and .. the weather, which maybe does not come as a 

surprise. 

There is something to be said about the discrepancy between the top factors for which travellers 

reported a positive experience and those for which they reported a negative experience. For example, 

Air quality, Noise levels or Road path quality are rarely reported as positive factors, but when these are 

lacking travellers are quick to report them as major annoyances. This implies that travellers may assume 

these qualities as a given, which should indicate to transport planners that addressing these factors 

should be prioritised as necessary conditions for any strategy aiming at increasing active/semi-active 

mode share. Inversely, Simplicity of the route, Directness, the Scenery and the Weather are most often 

reported when they were perceived as positive. These factors could therefore be considered by planners 

as additional points of interventions to further improve and provide an exceptional experience as 

travellers would be less likely to complain if these are not present (except for the weather, for which 

little can be done). 

Finally, trying to differentiate between e-bike and other micromobility modes, e-bike users are typically 

more concerned than conventional cyclists about the scenery (as a positive factor) and Traffic signals (as 

a negative factor). But further research would be required to understand the reasons behind this.  

Activities Bicycle eBike Share Scoot Walk Run

Walking/Cycling itself 4822 735 127 26 5778 74

Thinking 1551 276 57 29 2570 29

Accompanying 883 96 24 6 3478 17

Listening 403 175 9 5 1178 34

Talking 526 49 16 3 2598 13

PersonalCare 157 55 5 269 9

Eating 147 3 2 2 728 4

Browsing 57 6 4 2 418 4

Other 106 57 5 6 305 1

Relaxing 0 0 1 0 0 0



 

Table 5: Most frequently reported factors contributing positively (+) or negatively (-) to the perceived travel time experience for all active and semi-active modes 

 

  

Experience Factors Bicycle+ Bicycle- eBike+ eBike- Share+ Share- Scoot+ Scoot- Walk+ Walk- Run+ Run-

Road_Path_Availability_And_Safety 2415 1203 295 214 69 17 22 22 4174 474 41 7

Todays_Weather 3666 626 465 90 92 9 40 6 5406 914 65 9

Road_Path_Quality 2210 1030 253 159 68 17 21 16 3278 682 47 6

Simplicity_Difficulty_Of_The_Route 3468 407 571 76 80 13 32 14 6408 300 56 3

Air_Quality 1156 1340 200 189 12 63 16 11 2108 1034 50 4

Cars_Other_Vehicles 325 1791 40 347 6 68 10 22 824 1044 17 4

Road_Path_Directness 2490 392 365 61 67 14 23 8 3093 333 32 3

Ability_To_Do_What_I_Wanted 1218 174 151 33 40 6 19 15 4506 290 60 1

Noise_Level 771 1212 135 132 9 66 14 11 1573 1083 33 2

Scenery 1990 431 305 38 20 13 24 7 2918 517 73 1

Traffic_Signals_Crossings 852 850 101 192 34 15 10 16 1744 476 17 8

Crowding_Congestion 672 815 150 200 20 35 15 5 1255 673 12 5

Facilities_Shower_Lockers 399 434 56 60 1 36 1 7 455 586 13 6

Ability_To_Carry_Bags_Luggage_Etc 1073 224 165 17 34 13 5 13 1305 300 11 4

Ability_To_Take_Kids_Or_Pets_Along 451 310 37 21 2 20 5 11 1127 321 15 4

Benches_Toilets_Etc 231 343 31 57 7 17 5 5 870 451 11 5

Convenient_Access 741 247 78 46 15 10 11 10 1966 392 20 4

Information_And_Signs 586 257 60 61 15 15 13 2 1374 259 12 5

Lighting_Visibility 1200 357 148 32 20 9 22 3 2005 360 29 2

Other_People 896 389 78 38 25 8 9 9 2484 413 31 4

Parking_At_End_Points 1520 240 173 80 48 12 0 0 0 0 0 0

Reliability_Of_Travel_Time 2017 93 228 12 54 7 10 1 1790 200 17 3

Route_Planning_Navigation_Tools 586 159 82 15 11 12 10 2 1190 213 13 3

Traffic_Congestion_Delays 0 1 0 0 0 0 0 0 1 0 0 0

Vehicle_Quality 0 1 0 0 0 0 0 0 1 0 0 0

Vehicle_Ride_Smoothness 2 0 0 0 0 0 0 0 2 0 0 0



Conclusion and further research and analysis 
The main contention this paper makes is that from a micromobility traveller perspective, the travel 

experience matters. However, the current car-based mobility regime is by tradition not focussed on the 

quality of the experience in travel. For many reasons which have been explored elsewhere (ref), 

automobility has largely evolved based on the assumption that all travel time is wasted, and therefore 

has focused on the engineering tradition of reducing travel time, increasing vehicle speeds, modelling 

road capacities, ensuring traffic fluidity, and overall assessing transport infrastructure investments in 

terms of monetised costs and benefits.  

The main window of opportunity for intervening in the system is this: “what gets measures gets done”. 

Emerging micromobility modes and other active modes have shown to provide a significant – and 

positive - difference in the experience of travel they provide. Novel information and telecommunication 

technologies increasingly make the collection of complex behavioural data possible. Travel surveys have 

transformed from yearly, stated-preference, paper-based surveys to dynamic, real-time, and partly 

automated mobile surveys. But because of the tradition imposed by the regime, current transport 

planning capacities have been blind to the traveller experience in transport. There appears therefore to 

be potential for synergy in improving both the wellbeing of travellers and the ecological footprints of 

their travels by making the traveller experience variable visible to transport planners and decision-

makers. Findings from the H2020 MoTiV Project could have important implications for urban and 

transport planners, policy makers, and authorities to implement more user-centric designs in urban 

mobility plans and to prepare inclusive transport policies which are tailored to individuals’ needs and 

travel preferences considering e-bike infrastructure provision and services.  

The assumption for future research can be summarised by the following question: can openly 

integrating the traveller experience in conventional transport assessments create the necessary 

conditions for improving accountability on transport investment decisions, and therefore, further down 

the line, not only nurture an incremental shift but trigger a regime change where mode shares are 

reversed - with most sustainable modes reaping the largest shares just as Copenhagen has achieved in 

the last decades? (Figure 6) In other words, would reforming the institutional regime of mobility 

planning - the empowerment strategy in Smith and Raven (2012) - by expanding decision variables to 

the travel experience suffice? Quite clearly, the perceived travel experience is subjective, and therefore 

difficult to monetise in commonly used cost-benefit analysis. This is likely to open another socio-

technical challenge.  

We expect these insights to contribute to a reframing of transport planning towards a form of mobility 

governance where travellers’ experience, their socio-economic characteristics (e.g. gender differences), 

and their expectations take more centre stage (user-centric approach for designing or improvement of 

transport infrastructure ), and where wider societal objectives such as improvements in health or quality 

of life can be better considered with empirical data collected by such ICT-based approaches. From a 

transition perspective, the research paves the way for what a desirable traveller experience may mean 

for the future of mobility, and e-bikes seem well placed to ‘compete’ (or work in synergy) with 

incumbent and emerging transport solutions. 

 



 

Figure 6: Future research: visibility of travellers’ perception and use of travel time as a key to empowering a transition to a 
sustainable mobility regime 
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Abstract: Sustainability is highlighted in several branches of action, including the 

fashion market. This paper analyze the phenomenon of transition to sustainability in 

authorial fashion businesses in the city of Curitiba-PR. The study was developed from 
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innovation, based on the multilevel perspective approach (MLP). The results indicated 
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the regime is dominated by consumers who still decide based on price and status 
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The results showed that authorial fashion companies in Curitiba contribute to the 

modification of the current regime, seeking the viability of changes from the financial, 
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Just transitions in food systems: Widening the research agenda for justice considerations 
in sustainability transitions  
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Abstract 

Just transition is gaining increasing attention: the need to consider and reflect upon social 
justice in sustainability transitions is finally acknowledged. Research on just transition has, 
to date, mainly concentrated on energy systems. In this paper, we expand its scope and 
examine how consideration of food system specific questions can contribute to just 
transition research. We apply an outcome-centred approach to food system functioning and 
explicate them along the dimensions of distributive, procedural and recognitive justice, 
widening considerations to restorative measures as well. Our examination enriches the 
research agenda of just transition by revealing a spectrum of issues related to potential 
injustices in the decarbonisation pathways, especially regarding food and nutrition security, 
livelihoods, and environment. The identified research questions attend to interlinkages 
between different challenges and tensions between the different societal goals, which 
highlights the need for cross-sectoral, empirical, and normative research for just transitions. 

Keywords just transition, food system, low-carbon transition, food justice, environmental 
justice  
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1. Introduction 

Just transition is gaining increasing scholarly and political interest that has emerged from 
the need to consider and reflect upon the issues of social justice in the context of 
sustainability transitions (Jenkins et al., 2018; McCauley and Heffron, 2018: Morena et al., 
2019). The labour unions initially brought forward the claims for just transition, emphasising 
the importance of retaining jobs and smoothing the transition towards low-carbon society 
(Rosemberg, 2019; Stevis and Felli, 2015), whilst also acknowledging the necessity for 
environmentally benign solutions (Newell and Mulvaney, 2013). Now, these issues are 
getting more attention in the policy debates for example in the European Union (EC, 2019) 
as well as nationally. Research on just transition has, to date, mainly concentrated on 
energy systems (e.g. Jenkins et al., 2018; McCauley et al., 2019; Newell and Mulvaney, 2013; 
Sovacool et al., 2019) and left justice questions arising from other system transitions to 
lesser notice.  

In this paper, we consider how food system transitions research can contribute to theorising 
just transition and its empirical scrutiny. While sustainability transitions in food systems 
involve a broad scope of issues, here we focus on justice questions raised by low-carbon 
transition. There is growing evidence that climate mitigation of and adaptation in food 
systems necessitates not only developing more sustainable and resource-efficient 
production methods and technologies, but also tackling food waste and changing diets and 
eating practices (Godfray et al., 2010; IPCC, 2019; Springmann et al., 2018; Willett et al., 
2019). Transitions, hence, cannot be pursued by looking at the production side or 
technological solutions alone. Also other food system outcomes need to be considered: 
access to, availability, and utilisation of nutritious food, as well as livelihoods and welfare 
generated (Ericksen, 2008; Ingram et al., 2010). 

To understand the systemic changes required, Hinrichs (2014) has called for more exchange 
and cross-fertilisation between sustainability transitions and food systems research (see also 
Marsden, 2013; Spaargaren et al., 2012). Hinrichs argues that the ways in which transition 
theories have increased understanding of systemic, multi-level processes of change (Köhler 
et al., 2019) can benefit food systems research significantly  in both basic research and for 
policy impact. Hinrichs also underlines that research on food systems can contribute to 
transition studies by widening their still apparent focus on socio-technical transitions. We 
claim that this kind of cross-fertilisation is particularly useful when considering the scope of 
justice questions in broader sustainability transitions. 

Issues of justice have had a lasting interest in food systems research (e.g. Alkon and 
Agyeman, 2011; Cadieux and Slocum, 2015; Gilson and Kenehan, 2018; Gottlieb and Joshi, 
2013; Kortetmäki, 2019). Particular attention has been given to the distribution of the 
power, economic benefits, nutritional inequalities and environmental impacts across the 
food chain activities and actors. Another central theme comprises participatory 
opportunities and  power relations in decision-making and the democratic control of food 
systems (e.g., Cadieux and Slocum 2015; Loo, 2019) and the potential of alternative food 
practices to promote empowerment and justice (Glennie and Alkon, 2018). The issues 
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studied resonate much with the view of justice as comprising three intertwined dimensions 
of distributive, procedural, and recognitive justice prominent in social (Fraser and Honneth, 
2003) and environmental justice (Schlosberg, 2007) research. These dimensions have been 
commonly applied in just transition research as well (Jenkins et al., 2018; McCauley and 
Heffron, 2018; Williams and Doyon, 2019). Like just transition research, food justice 
scholarship is strongly linked to political movements (Cadieux and Slocum 2015; Glennie and 
Alkon 2018). Food justice activity often emphasises the role of local, alternative food chains 
or agro-ecological systems as solutions. The low-carbon transition, however, raises a much 
greater variety of justice questions.     

One of the most central arguments in just transition research has been that rather than 
seeing transition as a particular, fixed process of socio-technical rearrangements, attention 
should be paid to the social inequalities and tensions that arise on the way (Ciplet and 
Harrison, 2019; Jenkins et al., 2018). We acknowledge this and consider also justice as a 
reflexive process, ‘that responds to changing circumstances, imperfectly, but with an 
awareness of the contradictions of the moment’ (DuPuis et al., 2011, 297; Loo, 2019). 

In this paper, we work with the reflexive notion of justice and scrutinize what kinds of 
questions justice poses for low-carbon transition in food systems and how these questions 
widen the scope of justice questions addressed in sustainability transitions research. We 
base our elaboration on an interdisciplinary scoping of research questions. The scoping was 
carried out amongst the authors of this paper consisting of scholars studying food system 
transitions from the perspectives of environment, economy, nutrition, socio-economic 
differences, governance, and justice. We see such interdisciplinary scoping and cross-
sectoral fertilisation of research needs critical for the further development of just transition 
research (see also Köhler et al. 2019).  

We next present the outcome centered food system approach that we apply in scrutinising 
the different justice questions arising from low-carbon transition. We then present and 
discuss the identified research questions and needs with respect to different dimensions of 
justice and restorative measures in just transition. We further elaborate how the scoping of 
research questions from the food system outcome perspective helps to widen justice 
considerations in sustainability transitions more generally. The identified research questions 
call attention to the tensions and interlinkages between the different justice questions (see 
also Meadowcroft 2009) and empirical  inter- and transdisciplinary research designs. 
Normative research can assist in judging which questions count as concerns of justice and 
how to prioritise between the conflicting claims.  

2. Conceptual framework for identifying justice questions in the context of food system 
transition 

Food systems have been operationalised in multiple ways (Ericksen, 2008; FAO, 2018; 
Ingram et al, 2011; Karttunen et al., 2019; Parsons et al., 2019). At its most basic level food 
systems are composed of a chain of activities from farm to fork and from inputs to waste. 
These are usually referred to as food chains, including activities from production, 
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processing, packaging, distribution, retailing and to the consumption of food. The more 
circular definitions emphasize the material flows between the activities. Food chain is also 
affected by a set of drivers and should deliver certain societally agreed outcomes in terms of 
public health and food security, environment and economy. Such holistic definitions of food 
systems have gained momentum both in research (Ericksen, 2008; Ingram 2011) as well as 
in policy discussion (FAO, 2018; EC, 2020).  

In the seminal piece, Ericksen (2008) underlines the need to consider the dynamic feedback 
and interaction between drivers and outcomes in understanding food security under global 
environmental change. She underlines that food security is and should be the primary 
outcome of any food system. How well the food system accomplishes this goal is, however, 
open to interpretation and remains a highly politicized topic. Food security analysis  should, 
at least, incorporate analysis of food availability, access and utilisation (see also FAO, 2009). 
In addition to food security, the food system should also deliver social welfare and 
livelihoods to people gaining income from the food system activities. Socio-economic 
changes act as a key driver to food system functioning. The same concerns environmental 
changes. Climate change affects the food production conditions decisively (IPCC, 2019), 
whilst food system activities also need to take care to not harm the environment. While 
food system drivers and outcomes can be displayed as separate, in reality they mix up (see 
also Parsons et al., 2019).  

We see a holistic understanding of food system components (Figure 1) beneficial for 
scrutinising the justice questions arising from the low-carbon transition. It helps anchoring 
the empirical attention to 1) how low-carbon transition affects the key outcomes of food 
systems, and further 2) what justice questions arise from these effects. Ericksen (2008) 
underlines the normativity of this kind of food system approach. She reminds that the food 
system outcomes may also be indirect, unintentional and involve tensions, necessitating a 
careful empirical analysis of food system activities. The classical relational and three 
dimensional approach to social and environmental justice (e.g., Fraser and Honneth, 2003; 
Schlosberg, 2007), comprising distributive, procedural, and recognitive dimensions, helps 
scrutinise justice questions from different angles (for applications in just transition research 
see e.g., Ciplet and Harrison, 2019; Jenkins et al., 2018; McCauley et al., 2019; Williams and 
Doyon, 2019).  

The distributive dimension draws attention to how different material and immaterial 
resources, harms and benefits -- be they related to nutrition, livelihoods or to environment -
- are or get distributed. In low-carbon transition, this means examining who benefits and 
who suffers from the transition and in what ways (Newell and Mulvaney, 2013) and 
clarifying what kind of variations in distribution matter for considerations of justice. 
Procedural justice, in turn, draws attention to fairness and participation in decision-making 
and policy processes (Williams and Doyon, 2019). Procedural justice necessitates, but is not 
guaranteed by, granting formal participation rights to everyone. Differences in the 
capacities and procedural skills of different groups, especially vulnerable minorities, 
influence their actual capacities to participate in decision making on an equal basis (e.g. Loo, 
2019; Schlosberg et al., 2017). 
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Figure1. The components of food system  

Research on relational justice has underlined, importantly, that injustices are not reducible 
to distributional and procedural inequalities only (Fraser and Honneth, 2003; Schlosberg, 
2007). Attention to justice should also be sensitive to misrecognition: how socio-cultural 
value hierarchies maintain or produce oppressive relations and hamper the participatory 
parity of some social groups. Recognitive justice implies that the different socio-cultural 
values should be appropriately respected in societal discussion and that institutionalised 
regulation and communication should demonstrate equal respect for a plurality of values 
and practices related to them. Recognitive justice includes two aspects: 1) universal 
recognition for the equal dignity of humans and 2) the recognition of distinctiveness, 
sensitivity to differences in worldviews and knowledge production, and respectful 
reconciliation of value conflicts (Fraser and Honneth, 2003; Schlosberg, 2007; Williams and 
Doyon, 2019). Recognition thinking also highlights the understanding of the historical 
injustices influencing the status of minorities and vulnerable groups (Fraser and Honneth, 
2003; Hobson, 2003). Recognition and procedural justice are closely linked: while procedural 
rules may ensure that someone can speak in decision-making, recognition is required to 
ensure that the speech is taken seriously (e.g., Schlosberg 2007, 59-63). 

Furthermore, restorative justice has been proposed as an important additional dimension to 
just transition (McCauley and Heffron, 2018). Restorative justice corrects the previous 
wrongdoings and is presently used especially in crime reconciliation (Galaway and Hudson, 
1996; Liebmann, 2007) where it aims ‘to restore the well-being of victims, offenders and 
communities damaged by crime’ (Liebmann, 2007, p. 25) rather than to solely punish the 
offender. In the policy debate, the labour unions have demanded for restoring the job losses 
caused by low-carbon transitions (Stevis and Felli, 2015); whereas, in environmental and 
climate justice research the restoration of harms and injustices caused by polluters are 



6 

 

 

brought forward (Dorsey 2009). As such, restorative justice has not, however, yet become 
an established concept in the just transitions research. 

Next, we consider more carefully the emerging research questions that arise when aligning 
the food system approach with specific questions of justice. The research agenda aims by no 
means to be an exhaustive one. Our aim is rather to identify the central questions from the 
food system perspective in order to contribute to the building and widening of just 
transition research more generally. We have identified the research questions as a joint 
interdisciplinary effort amongst the authors of this paper.  The lead authors, Kaljonen, 
Kortetmäki and Tribaldos (skilled in sustainable food system transitions, ethics and 
governance), developed and provided the framework for identifying the justice questions in 
food system transition. The rest of the authors, having expertise in environmental science, 
agricultural economy, nutrition, sustainability transitions, food research, socio-economic 
inequalities and environmental and food policy, identified the detailed research questions 
relevant to their own field of expertise. The framework and the scoping of research 
questions was conducted in several iterative rounds, giving every author a possibility to 
comment and amend the research needs identified by others. We have also used literature 
on food and environmental justice in guiding the scoping of research questions. 

3. Research questions for just low-carbon transition in food systems  

3.1 Distribution of benefits and harms in nutritional, economic, and environmental terms 

The perspective of distributive justice compels to ask how the harms and benefits from low-
carbon transition distribute with respect to the key food system outcomes regarding food 
security, economy and livelihoods and environmental wellbeing. Distributive perspective 
highlights the nutritional and economic impacts of the transition but also points out that 
distributive questions extend beyond material issues; equalities regarding rights, certain 
immaterial goods and opportunities need to be taken into account when designing just 
measures for climate change mitigation and adaptation. 

Food security and nutrition: attention to access, availability and capabilities to utilise 
nutritious food 

Maintaining and improving equal access, availability and utilisation of nutritious food has 
concerned food system and food justice researchers broadly (e.g., Alkon and Agyeman, 
2011; Cadieux and Slocum, 2015; Ericksen, 2008; Sen, 1981). Mitigation and adaptation to 
climate change, however, brings along new concerns. A growing scientific evidence 
underlines that ensuring food security for the growing global population necessitates major 
reductions in the utilisation of food from animals in the industrialized world (IPCC, 2019; 
Springmann et al., 2018). Importantly, dietary changes are called upon to support both 
nutritional and environmental security (Swinburn et al., 2019; Willett et al., 2019).  

Eating practices and diets vary significantly amongst socio-economic groups (Rippin et al., 
2020), genders (Masella and Malorni, 2017), and across cultures (Fourat and Leppillier, 
2017). These socio-economic differences are studied vastly in both nutrition and social 
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sciences. Policies aiming at low-carbon dietary transformation will most likely affect the 
different socio-economic groups with different magnitude --in terms of access, availability 
and affordability of nutritious food. For example, the climate friendly ‘Eat Lancet planetary 
health reference diet’ (Willett et al., 2019) was recently reviewed unaffordable for much of 
the world’s low-income population (Hirvonen et al., 2020). Rising food prices due to energy 
or carbon taxation, for example, also pose a greater burden on the people of low-income 
who spend a higher share of their income on basic necessities like food and energy (Gough, 
2017; Tiffin and Salois, 2012). An insecure financial situation may lessen the capacities and 
interest of people to even think about the nutritional adequacy or sustainability of their 
diets (Raijas 2017).  

Importantly, while low-carbon transition in food systems is necessary to future food 
security, unjust transition pathways may undermine food security on the way there. 
Research on distributive nutritional impacts is required to identify the most vulnerable 
groups, so that their position would not be worsened along the way. The different socio-
economic groups differ also in their capabilities to utilise and prepare nutritious or 
environmentally sustainable food. This third pillar of food security, utilisation, cannot be 
undermined in just food system transition. Research is required on plausible and effective 
ways of securing nutritional equity and capacities for eating well. School meal programmes 
provide an example of policies that aim to alleviate or minimise nutritional disparities 
amongst different socio-economic groups (Raulio et al. 2010; Sidaner et al. 2013); such 
programmes can be harnessed to support low-carbon transitions as well (Kaljonen et al. 
2019). 

Livelihoods: a matter of both income and adaptive innovation capacities 

Economic effects of low-carbon transition comprise another important research topic for 
just food system transition. The food system should provide decent livelihoods for a number 
of people gaining income from the production, processing, distribution and consumption of 
food. The weak position of farmers and food workers in food chains has alerted food justice 
scholars for long (Gottlieb and Joshi, 2013; Glennie and Alkon, 2018). In low-carbon 
transition, the low profitability of primary production deserves attention as it crucially 
affects the adaptive capacity of farmers (e.g. Puupponen et al. 2017). The past, long term 
investments also need to be taken into account here.  

The urged dietary transition will also impact on food chains, production sectors, and regions 
in complex ways. Just transition requires research on these impacts and the likely winners 
and losers in both sectoral and regional terms, emphasising the importance of attending the 
meso-scale dynamics of transition (Lamine et al., 2019). Especially in Europe and North 
America, the established food industry has taken a lead in introducing novel plant-based 
alternatives to meat and dairy to markets (Sexton et al., 2019). Major meat industry actors 
have seen animal-free foods as a promising market opportunity complementing the existing 
product portfolio. Further research is required on how the  benefits, including profits and 
immaterial rights, related to low-carbon innovations get distributed across the food chain 
activities and actors. A central question is how the emerging new value chains could also 
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benefit farmers, smaller food system actors, and regional or local food systems (Kortetmäki, 
2019). It is also important to pay attention to the disparities between the global South and 
North in the economic and livelihood impacts of low-carbon transition, including the 
impacts of agri-food innovations (Robaey and Timmermann, 2019). While new innovations 
create opportunities for economic activity and jobs, just transition requires ensuring that 
the existing injustices in value chains do not constitute a direct and systematic competitive 
disadvantage to the already disadvantaged actors. 

All in all the capacity perspective requires strengthening in the analysis of distributive justice 
and securing of livelihoods. The perspective on just transition further underlines this as it 
may compel changes in the lines and modes of production. Investing in and improving 
actors’ capacities improves their autonomy and ability to determine by themselves the 
desired ways to deal with the transition demands and impacts. Capacity-building activities 
for farmers and food service workers, for example, promote justice more than fixed 
redistributive arrangements. It also enables building context- and place-sensitive solutions 
for just transition to balance regional disparities. Yet, relatively little is known about what 
kind of capacity-building is most beneficial in the face of climate activities and adaptation. 

Environmental well-being: Low-carbon transition needs to take into account also biodiversity 
and other environmental impacts 

The environmental outcomes of food systems are of great concern for just low-carbon 
transition for two reasons. First, just transition requires sufficient understanding about the 
relative effectiveness and GHG reduction potential of different transition measures to avoid 
choosing transition pathways with high costs and low mitigation benefits. Second, GHG 
emissions comprise only one aspect of environmentally sustainable food systems. A better 
understanding of the other environmental impacts of low-carbon measures, particularly 
with respect to biodiversity and water use and quality, is important. In particular, the 
telecoupled impacts require further scrutiny and methodological development (e.g. Garrett 
and Rueda, 2019; Sandström, 2018). Just transition also highlights the need to integrate the 
(often separate) environmental impact assessments with the nutrition, food security, and 
economic considerations to find fair and feasible solutions (Saarinen, 2018; Willett et al., 
2019). 

3.2 Procedural justice draws attention to forms and premises of participation in 
governance 

Procedural justice draws attention to forms and premises of participation in low-carbon 
transitions. Food justice research has paid considerable attention to existing power 
disparities in the food system and resulting disparities in decision-making procedures 
(Gottlieb and Joshi, 2010; Gilson and Kenehan, 2019) and urged food democracy to advance 
justice (Cadieux and Slocum, 2015). The procedural or participatory perspective compels to 
attend both formal inclusiveness and informal aspects: the capacities and opportunities of 
different groups, especially minorities and vulnerable groups, to participate in climate 
decision-making. Path-dependencies and power relations in the existing policy processes 
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require critical scrutiny in just food system transition for they critically affect the possibilities 
of new actors and concerns to get their voices heard in transition. 

Public governance: attention to participatory capacities  

The global linkages of food system activities and the challenges posed by climate change 
make realizing justice in public governance highly demanding. The basic challenge of 
procedural justice in public governance relates to the tension between the urgency of 
effective climate policy - or of improving the environmental outcomes of the food system - 
and the demands of inclusiveness set by procedural justice that may slow down the policy 
making (Ciplet and Harrison, 2019). The existing food chain structures and values, grounded 
on heavily animal-based production systems in many regions, may also result in food 
democracies with ineffective decarbonisation impacts (Kortetmäki, 2019). The basic 
question is: how to promote both more participatory policy processes and effective low-
carbon transition in food systems? The need to address climate change with cross-sectoral 
policy-making in food systems (Mason and Lang, 2017) also calls for research on the new 
participatory avenues such as the emerging state or city level food policy councils or 
strategies (Carey et al., 2016; Hawkes et al. 2016; Moragues-Faus and Morgan, 2015). How 
do such policy-making procedures function in terms of procedural justice? Do they allow 
deliberation of contrasting justice claims with respect to food system outcomes? Important 
insights to guide this work can be obtained from energy transitions literature and ‘ecologies 
of participation’ (Chilvers et al., 2018). 

Another challenge for public governance concerns the informal constituents of procedural 
justice: the participatory opportunities and capacities of various actors, especially 
vulnerable groups. People who are most prone to food insecurity are also often least 
resourced and capable of participation. Also, food chain actors who are in weaker positions 
in economic and power terms - such as small-scale farmers at the verge of livelihood 
insecurity - lack resources, power, and skills to participate in policy processes and get their 
voice heard against the well-resourced and powerful food system actors. The appropriate 
inclusion of these groups in transition policy processes is a central challenge and 
necessitates studying the non-formal spheres of participation where capacities can be 
strengthened: for example, studies on the bottom-up approaches in different food system 
activities like the school meal programmes (Hayes-Conroy and Hayes-Conroy, 2013; Peltola 
et al., forthcoming) and grassroot level food initiatives. At the same time, the public sector is 
responsible for striving towards the needed policy outcomes - the integration of nutritional, 
environmental, and climate concerns alongside the livelihoods issues. 

Hybrid governance: what roles for the private sector and civic society? 

Trade activities have transformed food system governance into a form of hybrid governance 
(Mason and Lang, 2017; Verbuggen and Havinga, 2017) where private measures (Clapp and 
Fuchs, 2009) and civic initiatives (Alkon and Agyeman, 2011; Andrée et al., 2019; Renting et 
al., 2012) have gained more prominence. Public policies have proved tardy to change: they 
evolve more slowly since they need to take into account the principles of public 
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accountability, legitimacy, and formal institutional procedures in policy planning and 
implementation. Consequently, private actors have moved from reactive and defensive to 
proactive sustainability measures and established new responsibility programmes, labels 
and certificates (e.g. McNaughton and Lockie, 2017; Schouten et al., 2012) and, recently, 
also carbon neutrality or compensation programmes1. The increasing role of private 
governance may, however, bring along accountability and transparency issues (Clapp and 
Fuchs, 2009). Moreover, hybrid governance tends to decrease procedural justice in 
transition because the private sphere is private by definition: there are no rules for 
democratic participation in corporate decision-making processes. These issues raise two 
central research themes. Regarding outcomes, how and what kinds of industry-led 
procedures and public-private partnerships ensure good enough food security, livelihoods 
and environmental wellbeing in low-carbon transition? Regarding procedural justice, the 
viewpoint raises questions about whether and how participation and stakeholder 
involvement and hearing can be realized in private processes, and how private policies and 
solutions influence transparency and open communication with stakeholders and the public 
- and whether procedural food justice is possible within these conditions. 

The role of civic society in just transition is not a simple one either. In food justice activism, 
the more equal participation of farmers and consumers in alternative, short supply chains 
have been prompted as one answer to the food democracy deficit (Alkon and Agyeman, 
2011; Renting et al., 2012). Local food initiatives and alternative food network practices 
represent bottom-up attempts to foster sustainable, democratic and socially just food 
systems by creating spaces for participation and learning. Even these experiments, however, 
involve a risk for structural exclusion (Allen, 2008; Guthman, 2008) and marginalization from 
actual decision making (Moragues-Faus and Morgan, 2015). Many food justice initiatives 
have succeeded in engaging well-off people but not in promoting broader inclusiveness 
(Allen, 2008). Moreover, such initiatives may not support (and may sometimes even 
contradict) low-carbon transition objectives due to the dominant perceptions that 
overemphasise the role of ‘food miles’ (and processing and packaging) compared to the 
significance of dietary patterns (Kortetmäki, 2019). While food movements and the civic 
society certainly can push public government towards increasing procedural justice and for 
more effective climate action, research is needed to evaluate whether and how these 
initiatives can provide inclusive and climate-effective solutions and make both objectives go 
hand in hand. 

Spatial expansion: reducing global trade or harnessing it for just transition? 

Procedural justice is increasingly relevant for global trade and telecoupled relations, 
especially for food systems in highly globalised economies (e.g. Corbera et al., 2019). 

                                                      

1 Examples include e.g. the Canadian packaged meat company Maple Leaf Foods 
(https://www.mapleleaffoods.com/news/maple-leaf-foods-becomes-first-major-food-company-in-the-world-
to-be-carbon-neutral/) and the major Finnish dairy company Valio (https://www.valio.com/news/valio-aims-
at-carbon-neutral-dairy-by-2035/). 
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Economic goods and corresponding environmental bads are highly unequally distributed in 
global food trade. Alternative trade models are needed to increase transparency and 
traceability (Corbera et al., 2019; Garrett and Rueda, 2019), but they do not yet guarantee 
the inclusion of vulnerable people into the decision making processes (Thorpe, 2018). While 
food justice research has noted the inequalities in global trade, the analysis has mainly 
criticized the corporatization and concentration of wealth in global supply chains and 
proposed relocalization of food systems as a solution (Gottlieb and Joshi, 2010; Alkon and 
Agyeman, 2011). On the other hand, agricultural exports are a central source of income and 
livelihoods especially for many developing countries: reducing global trade does not 
necessarily imply increased justice from the viewpoint of these countries. Since low-carbon 
transition will inevitably impact on global trade relations, research about the relationship 
between low-carbon transition, global trade, and food justice is critically needed. How can 
global trade be organised and governed in a way that gives vulnerable (and, from the global 
North viewpoint, ‘distant’) food system actors a say in shaping trade relations and the 
distribution of related goods and bads? Wrapping up, the respective role of private and civil 
society actors regarding justice in low-carbon food system transitions needs to be clarified. 
Whose actions, and what actions, are likely to increase or decrease the fairness of 
transformation, and how should public governance relate to these impacts? These questions 
also call for theoretical scrutiny since justice theorising often assumes the states (or state 
coalitions) and their institutional structures as the basic agent(s) of enacting justice; 
relatively little work has been done on the justifiable expectations regarding the private 
sphere and civil governance in this respect.  

3.3 Recognition pays attention to the diverse needs, vulnerabilities, and ways of knowing 
and thinking  

The urgency of low-carbon transition may increase misrecognitive injustices. The need to 
ensure pluralistic recognition of values and rights on the one hand, and to create 
standardized, effective, and comparable measures for low-carbon transition on the other, 
creates a tension where certain groups or values may become disregarded when they do 
not fit neatly in the standardized view or are not commensurable with for example 
monetary valuation. The existing value hierarchies and dominant cultural norms may also 
give support to transition measures that are misrecognitive towards certain worldviews or 
hostile to pluralism in food culture and values. 

Food security: recognizing diverse conceptions of eating well 

Food security includes not just the satisfaction of nutritional needs for active life but also 
the ability to do that in line with food preferences. This is particularly relevant for thinking 
about the utilisation of food. Individuals’ capacities to prepare and utilise nutritious food are 
closely linked to the ways they have learned to cook, prepare and share food with others 
(Warde, 2016). Personal daily eating practices are linked to lifestyles, identities and 
wellbeing, while they also reflect existing social inequalities and structures. Low-carbon 
transition, therefore, challenges not just eating, but the entirety of current lifestyles (Healy 
and Barry, 2017). Low-carbon transition forces communities to re-evaluate and challenge 
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dominant values and practices (Peltola et al., forthcoming). Normative research is needed to 
provide criteria for assessing the values, claims for recognition, and assumptions emerging 
in the course of low-carbon transition in food systems: values that assume or justify 
oppressive relations cannot be recognized (Fraser and Honneth, 2003, p. 41). This should 
involve the temporal considerations of intergenerational equality too. 

On the other hand, recognitive justice in transition requires respect for the diverse ways of 
eating and diverse conceptions of good food - this is not an easy task amidst challenges 
whose resolution seems to imply significant changes in dietary patterns. Some paths to 
decarbonisation may foster the normalization of non-inclusive conceptions of justice, 
sustainability, or valuation. For example, approaches that frame transition as a matter of 
responsible consumerism may reproduce elitist value patterns by dismissing how the 
responsible food basket and diet is in many societies the advantage of the well-off 
(Guthman 2008; see also Hirvonen et al., 2020) and by downplaying the economic power of 
food industries in moulding demand (Mason and Lang, 2017). Hence, studying recognitive 
justice in the food system transition implies asking new questions such as: How do the 
dominant narratives produce or normalize the unsustainable diets and ways of eating? Do 
the narratives hide or expose the roots of existing inequalities? Are the narratives open to 
different food futures? Are some voices marginalized, inappropriately stereotyped, or even 
depreciated in the public discussion on dietary transition and how could this be overcome? 

Recognition of the status and knowledge of those whose livelihood comes from food 

From the livelihoods and economy perspective, the tension between the consideration of 
pluralistic values and urge for effective climate actions has been witnessed in debates where 
farmers assert that their position, knowledge, and views have been devalued and neglected, 
that is, misrecognised in climate discussion (Clifford and Travis, 2018). Studies on the social 
acceptability of agricultural climate and environmental policies have identified the claim of 
farmers for the recognition of their situated knowledge, and for trusting their ability to 
make the best decisions locally by granting them more flexibility in their practices (Kaljonen, 
2006; Puupponen et al., 2015). The research on agro-ecology has extended this debate to 
the recognition of diversified farming practices adapted to local natural and social contexts 
(Altieri, 2009; IPES-Food, 2016). From the viewpoint of recognition, hence, low-carbon 
transitions research needs to examine how the local and situated knowledge of different 
actors can be recognised (Loo, 2019, Ciplet and Harrison, 2019, p. 10) and integrated into 
the framework of effective climate action. This also involves supporting the creation of 
bottom-up innovations that take innovation availability and access better into account. 

In food system transition, recognition also calls attention to the balance between different 
spatial scales of action. Mitigation planning involves a risk that the needs, vulnerabilities, 
and values of distant producers and food workers - who might already suffer from injustices 
in their own countries and face further injustices due to the impacts of climate change - get 
neglected or disregarded. Improving local livelihoods and increasing the control and 
transparency over supply chains by relocalizing food systems may promote local food 
justice, but harm the livelihood prospects of distant actors. The identification of vulnerable 
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groups in this respect is a task for both distributive research and collaborative assessment 
that engages and thereby empowers and recognizes both local and distant communities. 
Improving the research capacities in the global South is a part of enacting just transition 
globally: it increases understanding about their position in climate change mitigation and 
adaptation and promotes  the autonomy of ‘distant’ food system actors and respect for 
their different cultural and epistemic standpoints (Loo, 2019; Makondo and Thomas, 2018). 
There is no ‘one-size-fits-all’ solution for just transition. 

Recognition of nonhuman animals in food system activities  

Recognitive justice has conventionally emphasised due recognition of pluralistic social and 
cultural values and diversity-respecting policy-making in just societies. Just food system 
transition, however, also needs to attend to the question of how to give due recognition to 
nonhuman nature and animals as part of food systems and production and consumption 
practices. What does doing justice to animals permit and prohibit? As the low-carbon 
transition urges to significantly reduce the consumption and production of food from 
animals, these both aspects urge asking what are the future roles of animals in food 
systems? This is also a methodological challenge: how to give recognition to nonhuman 
animals and nature with their own voice? 

3.4 Just transition raises questions on restorative or compensatory justice 

Restorative policy measures are central to making transition just (McCauley and Heffron, 
2018). The possible job losses and insecurity of livelihoods caused by low-carbon transition 
call for restorative measures. This has been the argument of Labour Unions in particular 
(Morena et al., 2020). Energy transitions have already witnessed a few compensative policy 
responses. Alberta, Canada, established its transition programme in 2018 to support the 
coal phase-out. The programme includes relief grant bridging to re-employment or 
retirement; reimbursement for those who need to move for a new job; grants tuition 
vouchers for retraining; career consultancy; and facilitators to assist tailored transition 
planning in individual worksites (Government of Canada, 2018). The concrete restorative 
measures, otherwise, are still largely absent. Also when it comes to concern food system 
transition.  

In just transition research, the concept of restorative justice has also been frequently used, 
but less studied. Restorative justice, by definition, corrects the previous wrongdoings and is 
presently used especially in crime reconciliation (Galaway and Hudson, 1996; Liebmann, 
2007) that aims to restore the well-being of victims and damaged communities instead of 
solely punishing the offenders (Liebmann, 2007, p. 25). Such restoration is planned and 
enacted within communities by themselves to deal with wrongdoings in a forward-looking 
manner. Environmental and climate justice also speak of the restoration of harms and 
injustices caused by environmental pollution or crimes (McCauley and Heffron, 2018, p. 4-
5). Similar measures are familiar in the food justice context, especially regarding restorative 
land reforms and the re-empowerment of oppressed communities through grassroots 
initiatives on food (Alkon and Agyeman, 2011). 
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Restorative principles are now being translated into guiding legislation in many countries 
and federal systems, such as the EU, as a part of their climate action packages (EC, 2019). 
Conceptual clarifications about restorative justice and its place in just transition are hence 
needed. Low-carbon transition is in a sense restorative justice activity itself, correcting the 
wrongdoings related to climate injustice(s); it may evoke new needs for restorative activities 
in the course of action, nevertheless. The low-carbon transition in food systems poses 
questions for restorative justice that may provide valuable insights for other sectors too. 
Mitigation and adaptation measures will most likely require changes in supply chain sectors 
and, consequently, possible job losses and changes. Transitions will affect especially primary 
production and food industry in the livestock sector, though the food industry has appeared 
relatively agile in incorporating the new production lines alongside their current ones, 
whereas farmers face greater difficulties in changing production. On the other hand, 
‘business as usual’ also evolves all the time: there are winners and losers, deaths and births 
of corporations, and so on, without any planned transition. The central question that arises 
is: when are the economic impacts and losses of decarbonization such that they should be 
compensated as a matter of justice, and when are they part of normal evolution? 
Comparative analysis between food and energy systems may help in unifying restorative 
justice principles. 

The viewpoint of nutrition and food security, on the other hand, poses a different view to 
restorative justice. Since restoration by definition concerns the compensation or correction 
of realized (rather than just potential future) wrongdoings, it seems that ending up to call 
for restorative measures for food justice due to low-carbon transition would be 
unacceptable: food is a human right and violating human rights cannot be justified by 
talking about restorative measures to correct or compensate that. The food security aspect 
reveals a point where decarbonization is not a matter of negotiating trade-offs: there are 
also absolute boundaries, such as human rights, that must be respected. A similar kind of 
question concerns the non-GHG-related environmental impacts of transition. Which  
environmental harms are acceptable side-effects of decarbonization, if compensated, and 
which not? 

The community emphasis in restorative justice underlines that the affected communities are 
to be engaged in the planning of the restorative measures. This conjoins restoration with 
the requirements of participatory and recognitive justice for just transitions. Cross-sectoral 
thinking and better understanding about the dynamics of cross-sectoral policy instruments 
is also needed: What kinds of policy instruments are useful and appropriate for 
compensating or alleviating the harmful distributive impacts of low-carbon transition and 
when should compensation be applied? Is it more just to strive for more effective 
decarbonisation that requires more restorative measures or to slower decarbonisation with 
lesser needs for restorative justice? The acceptability of different transition pathways and 
compensation measures, such as different social policy schemes, requires scrutiny. This 
includes also the soft measures on education and training. Further examination is also 
needed to clarify whether restorative justice is a separate dimension of justice or a central 
element for achieving distributive, recognitive, and procedural justice in transition. These 
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questions reveal a big research gap: restorative justice has not become a theoretically 
elaborated concept in just transition research despite its centrality in public discourse.  

4. Discussion 

Identification of justice questions in the food system transition enriches the research 
agenda of just transition by pointing out a broad spectrum of issues related to inequalities 
experienced in food and nutrition security, livelihoods, and environment. Some of the 
identified research questions relate to specific characteristics of food system activities and 
their functioning. The complex and long value chains highlight the necessity of global justice 
questions in food system transition. Moreover, the low-carbon transition in food systems 
implies thorough changes in the composition of diets and, in this way, challenges the 
present, deeply rooted cultural food practices and values. This likely affects the lives of 
individuals and various social groups calling further attention to the cultural and social 
distinctions in low-carbon transitions.  

The consideration of low-carbon transition in food systems teases out questions that are 
relevant to just transitions more generally (Table 1). While the just transitions research has 
so far focused largely on the distributive impacts on livelihoods and jobs, future research on 
other distributive impacts is needed. First of all in low-carbon transition, also the other 
environmental impacts require attention. In food production, biodiversity and water scarcity 
considerations are particularly relevant to safeguarding food security. The consideration of 
impacts on nutrition and food security draws attention to deeper socio-cultural inequalities 
and vulnerabilities. Likewise, the disparities in social and cultural capacities require further 
research to prevent exclusion and social segregation. The same socio-economic groups are 
often vulnerable to both energy and food poverty and also less resourced in terms of 
participation. This is one obvious point for greater interaction between different domains of 
transitions research. 

The research question mapping highlights that, alongside livelihood impacts, just transition 
research should examine also how economic benefits and capacities to innovate and adapt 
to changes distribute across the supply chains. The study of socio-technical innovations 
(Geels, 2002) and strategic niche management (Schot and Geels, 2008) present the hard 
core of transition research; justice questions, however, have not had a prominent role 
therein. The elaboration of the existing power disparities in the food system highlight the 
risks related to the distribution of economic benefits and capacities to innovate. These 
issues also link distributive justice to recognition. The sole focus on socio-technical or 
economic aspects of transition create a risk of perpetuated invisibility of vulnerable groups 
and the capacity-related needs of less resourced actors who may, however, play a central 
role in enacting transition at local levels (see also Chilvers and Longhurst, 2016; Smith et al., 
2016). A better consideration of situated knowledge and agency is important in ensuring 
both just and effective low-carbon transition through diverse solutions.  

Table 1. Research questions for just low-carbon food system transition 
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 Distributive justice Recognitive justice Restorative justice 

Food and 
nutritional 
security 

How does the low-carbon transition 
affect the access, availability and 
utilisation of food across the 
different socio-economic groups? 

How does the low-carbon transition 
influence the equality of 
opportunities and capacities for a 
good diet of different socio-
economic groups? 

How do vulnerabilities in food 
security  intersect with other 
disadvantages in social and economic 
wellbeing? 

How does low-carbon transition 
affect  the opportunities of 
different social groups to follow 
what they perceive as a good diet? 

How to assess the conflicting food 
values and claims and diverse 
conceptions about a good diet and 
eating well? 

How do the dominant narratives on 
food improve or undermine food 
justice and just transition? 

(We suggest that food and 
nutritional security cannot be 
compromised in low-carbon 
transition. Hence, it does not 
evoke questions of restorative 
justice.) 

Livelihoods 
and 
economic 
wellbeing 

What are the distributive effects of 
low-carbon transitions to livelihoods 
of people gaining income from food 
system activities?  

How does low-carbon transition 
redistribute the value and capacity 
creation from innovations across 
food chain activities? 

How to give recognition to the 
status and knowledge of different 
food chain actors, including 
farmers, to support agency in 
climate actions and innovations? 

How to give appropriate 
consideration for the needs of both 
local and distant actors? 

What kinds of economic losses or 
risks from transition should be 
compensated for food system 
actors in the name of justice? 

Nature and 
environ- 

mental 
wellbeing 

What is the relation of climate 
mitigation and adaptation measures 
to other environmental impacts? 

How to give due recognition to 
nonhuman animals and nature in 
just transition research and policy? 

What kinds of environmental 
harms are acceptable side-
effects of decarbonization, if 
compensated properly, and what 
not? 

 

Procedural 
justice 

How to support the capacities of marginalised and vulnerable groups in decision-making? 

How can public policies support cross-sectoral policy-making so that they allow due consideration and 
deliberation of conflicting justice claims with respect to different food system outcomes? 
How to safeguard transparency and accountability in private governance and what should be done in public 
governance to ensure that private actions conform with just transition requirements? 
How can civic initiatives provide inclusive and climate-effective solutions? 
How can global trade be organised and governed in a way that gives the more vulnerable food system actors a 
say in shaping the trade relations and the distribution of goods and bads in relation to various food system 
outcomes? 

How the roles and relationship between public, private and civic governance evolve as a whole and can be 
fostered for more just food system transition?  
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A procedural aspect to just transition sets research questions regarding both formal 
inclusion and participatory capacities. We have separated the procedural questions into a 
separate box in Table 1 to highlight their cross-cutting nature. The scoping of current 
concerns in the food system transition underlines the need for research in how procedural 
justice is enacted and can be guaranteed in various hybrid settings of public, private, and 
civic governance. This is apparent also in the political discourse of just transition, where the 
private sector has been active in defining the agenda in ways that suit a reformist, rather 
than a transformative, corporate environmentalism (Moussu, 2020). The interplay between 
public, private and civic governance in guiding, fostering, limiting, and framing the transition 
has significant justice implications and requires systems-oriented political research that 
crosses not only the public-private border. The growing relevance of hybrid governance is 
apparent in all systems transitions.   

Procedural justice is intimately linked with recognition. In particular, the potential 
domination of certain narratives or discourses - nationally as well as internationally - in low-
carbon transition and their relation to epistemic asymmetries and misrecognitive practices 
merits critical social scientific research. Who has the power to define the problem or the 
goal like just transition, and how do the different definitions influence which ideas and 
knowledges are legitimately articulated and which are ignored or depreciated in transition 
discourses? What kinds of futures do these narratives keep open? The concern for 
recognition also raises the concern of visibility: who are the actors that are made visible, 
whose stories get heard, and whose not? This also involves the question of how, and by 
whom, the identification of vulnerabilities and specific needs of particular vulnerable groups 
are carried out. Vulnerability in low-carbon transition often intersects with other 
vulnerabilities and cultural and regional distinctiveness influence the fairness and feasibility 
of various transition pathways; both themes call for cross-sectoral research.  

Food system transition also raises the question of the status of nonhuman animals on top of 
the research agenda of just transition. As the low-carbon transition in food systems urges to 
reduce the production and consumption of food from animals, the status of nonhuman 
animals in sustainability transitions cannot be escaped. As the just transition research has 
concentrated much on energy systems, this question has not had a prominent role in the 
just transitions research either. The rich body of research on animal ethics can guide the 
research further (e.g., Palmer, 2010).  

The mapping of research questions also call further scholarly attention to restoration and 
compensation as part of just transition. It is to be clarified whether restorative justice is a 
separate dimension of justice or a central element for achieving distributive, recognitive, 
and procedural justice. Since some distributive injustices are likely unavoidable in the course 
of  decarbonisation, research should also identify and compare appropriate policy 
instruments for alleviating or compensating such harms. On the other hand, some of the 
losses caused by decarbonisation may target the current benefits that have unjust side 
effects in the present world, which implies a need to consider the proper scope and criteria 
for applying restorative principles in the low-carbon transition pathways. 
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Our food systems oriented exploration also highlights how the operationalisation of justice 
questions is a demanding task calling for rigorous empirical inter- and transdisciplinary 
research designs. The integration of various modelling approaches on the distribution of 
nutritional, economic and environmental impacts requires a strong and clear framework 
and common pathways to be scrutinised. When accomplished, the analysis can provide 
insightful policy advice, also for restorative measures. The inclusion and participation of 
vulnerable groups in just transition, in turn, calls for interpretive, deliberative and action 
based research designs (Bartels and Wittmayer, 2018). Responding to the calls for 
stakeholder involvement in transdisciplinary science necessitates procedural and 
methodological development to ensure that just transitions research retains its scientific 
rigour and quality.  

Lastly, we want to highlight the global challenge of just low-carbon transition, which 
underlines the necessity of cross-country explorations. The scope of just transitions research 
should reach beyond its currently strongly North American and Eurocentric orientation. This 
highlights the importance of considering narratives not only in the light of different socio-
cultural aspects but also with regards to diverse world views and discourses internationally, 
which is also linked for the importance of supporting the research capacities in Global South 
(Global sustainable development report 2019). 

5. Conclusions  

Our exploration points out needs for considerable further empirical research on just 
transition across different systems domains. Claims for justice in low-carbon transition are 
often context-specific and concern the avoidance of particular experienced or foreseen 
harms. The context specific questions require empirical rigour, which cannot be answered 
by applying directly classical theorising of ideal justice. Attention needs to be geared openly 
towards the tensions, interlinkages and conflicts between the different justice questions 
and societal goals (see also Meadowcroft, 2009). The perspective on food system outcomes, 
as applied here, can help capture the tensions between the various societal goals. A similar 
kind of outcome based approach to scoping justice issues can be tailored to other systems 
as well to sort out the issues needing empirical scrutiny or policy attention. Normative 
theorising is required in sorting out and distinguishing between different, sometimes 
conflicting claims and priorities.  The minimum principle for just transition is that it does not 
make the most vulnerable groups worse off. Other arising questions tend to be more 
complicated, tensious, and call for further political and philosophical reasoning: which 
concerns count as matters of justice, which claims are transformative and which mainly 
support the existing patterns of inequality and unsustainability, and how to prioritise 
between conflicting demands? In other words: What must just transition fix to be just? 
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Many companies are going through a process of business model innovation (BMI) in order to 
implement sustainable business models (SBM). Research on SBM and BMI is flourishing but 
inconsistencies and ambiguity remain in the use of these concepts, especially when they are 
combined. For instance, there is a lack of agreement about what it takes for a business model 
to be considered sustainable or novel. By drawing on a review of empirical cases from the 
previous SBM literature, the aim of this paper is therefore to contribute to a better cumulative 
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innovativeness dimensions. The paper concludes by underlying some empirical and theoretical 
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1. Introduction  

Over the last decades, tremendous efforts have been devoted to finding ways to develop 
innovations, including technologies, products and services, contributing towards slowing down 
climate change and at increasing social welfare. More recently, the importance of developing 
new ways of doing business through sustainable business models (SBM), has also received an 
increasing interest in society. Companies are putting efforts into adapting their business models 
towards sustainability, new firms are emerging with the mission to solve sustainability 
problems, and policy makers are launching new policies to encourage the diffusion of 
sustainable business models.  

These changes in strategies and policies have not gone unnoticed by scholars. In the last decade, 
research and scientific articles that cover business model innovation (BMI) and SBM have 
increased drastically. In attempts to organize this new knowledge, conceptual papers and 
literature reviews have been written, that have provided a better understanding of what the 
concepts mean and how to categorize different BMIs (e.g. Foss & Saebi, 2017; Geissdoerfer, 
Vladimirova, & Evans, 2018; Mitchell & Coles, 2003; Taran, Boer, & Lindgren, 2015) and 
SBMs (Bocken, Short, Rana, & Evans, 2014; Boons & Lüdeke-Freund, 2013; Lüdeke-Freund, 
Carroux, Joyce, Massa, & Breuer, 2018; Schaltegger, Lüdeke-Freund, & Hansen, 2012).  

Yet, as more authors from various fields of research, cover the topics of BMI and SBM, and 
use the typologies in various empirical contexts, inconsistencies appear, and there is still some 
confusion about the meaning of the concepts and what it takes for a business model to be 
considered sustainable (Lüdeke-Freund & Dembek, 2017) and/or innovative (Spieth & 
Schneider, 2016). For instance, in the BMI literature, there are disagreements as to how much 
(or what type of) change is necessary for an existing business model to be considered as an 
innovation (e.g. Foss & Saebi, 2017; Mitchell & Coles, 2003). Some authors also underline 
that the novelty of a BMI depends on the perspective taken (i.e. is the business model new to 
the firm, the industry or the world?) (e.g. Taran et al., 2015).  

The SBM literature also lacks consensus regarding how ambitious a company should be to 
have a business model classified as sustainable. For instance, some authors focus on resource 
efficiency, and consider that waste minimization in a company’s production process (e.g., 
through Lean manufacturing or industrial symbiosis) constitute an SBM (e.g. Bocken et al., 
2014). Some authors even state that “no business model will ever be fully sustainable” and that 
the concept of “more sustainable business models” is more appropriate (Lozano, 2018, 
pp1163). In contrast, other authors underline that an SBM requires that an organization treat 
sustainability as a business strategy in itself, and that sustainability plays an integral role in 
shaping the mission or driving force of the firm and its decision making, rather than being an 
extension to the existing business (Stubbs & Cocklin, 2008; Wicks, 1996).   

SBMs often emerge as a result of businesses changing their ways of doing business, shifting 
from “business as usual” to balancing economic, environmental and societal interests. In a 
similar fashion, in the literature, the concepts of BMI and SBM are frequently being 
combined and mixed, either as two separate concepts or as a hybrid of both, i.e. sustainable 
business model innovation (SBMI). While mixing and integrating the concepts of BMI and 



SBM is certainly interesting and relevant, it also adds to the struggle of creating clarity and 
understanding.   

Undoubtedly, there are different degrees of sustainability and innovativeness in the business 
models addressed in the literature. One problem is that, presently, different types of SBMs and 
BMIs are often treated as equals, despite different aspirations and degree of change. This makes 
it difficult and inadequate to compare BMIs or SBMs with each other. As the number of studies 
is growing and the different meanings (or degrees) of BMI and SBM are used interchangeably 
between contexts, it may become challenging for companies, citizens and policymakers to 
orientate themselves around different definitions, contexts and recommendations. It may, for 
instance, be challenging for a company to motivate an ambitious sustainability strategy if 
stakeholders do not perceive the difference between a high or a low degree of sustainability. 
Likewise, in a context where BMIs are needed to develop new consumption patterns or ways 
of doing business, one can question the incitement for a company to completely redesign its 
business model, when small adjustments may be considered equally innovative.   

In this paper, we make an attempt at bringing some clarity into these issues. More specifically, 
the aim of this paper is to contribute to a better understanding of the SBM and BMI concepts 
by showing how they relate to each other and how their combination can help distinguish 
between different business models. We propose an analytical model based on previous 
literature on BMI and SBM, which we then use in order to classify empirical cases reviewed 
in former literature on SBM. 

This paper is structured as followed: First, we develop a frame of reference building on 
previous literature on BMI and SBM. Then we introduce the methods used to conduct the 
review of empirical cases. We then present our findings and discuss their implications on our 
understanding of the BMI and SBM concepts. We end by summing up the contributions of the 
paper. 

 

2. Business model innovation – innovativeness on a scale 

Departing from the relatively young business model literature, the concept BMI has attracted 
so much attention over the past decades that it has become a research stream on its own (Foss 
& Saebi, 2017, 2018). Despite (or maybe because of) this growing interest, authors have 
underlined that the literature on BMI faces problems related to a lack of clarity in the concept 
as well as inconsistencies in the way scholars and practitioners use it (Foss & Saebi, 2017; 
Taran et al., 2015). In particular, there is a lack of consensus on what, in the business model or 
organization, should be innovated, and how new (or new for whom?) the business model should 
be in order to classify as a BMI (Foss & Saebi, 2017). As expressed by Taran et al. (2015, 
p304), “The question is: when can we call a change in an organization a business model 
innovation?”.  

Attempts have been made to fill in this research gap and several reviews and conceptual papers 
have provided different typologies and strategies to identify different degrees of BMI.  



Some typologies focus on the strategic perspective of BMI, i.e. they aim at explaining the 
tactics or decisions leading companies to change their business model, and how this results in 
different types of BMIs. For instance, Schaltegger et al. (2012) propose a typology of BMI, 
which includes business model adjustment (i.e. changes of only one – or a minor number of –  
business model element(s), excluding the value proposition), business model adoption (i.e. 
reactive changes to the business model that focus on matching competitors’ value 
propositions), business model improvement (i.e. when substantial changes are made to the 
business model) and business model redesign (i.e. when a business model improvement results 
in a completely new value proposition). According to them, business model adjustment or 
adoption are defensive strategies, while business model redesign is considered a result of 
proactive strategies1. Based on a systemic literature review, Geissdoerfer et al. (2018) also 
identify different corporate strategies to configure BMIs, i.e. start-up, business model 
transformation, business model diversification, and business model acquisition. Start-up 
implies that a new business model is created in a situation where there was no existing business 
model (e.g. venture creation). BMI in the form of business model transformation takes place 
when an existing business model is changed into another business model, while business model 
diversification occurs when the existing business model is kept, and an additional business 
model is created. Finally, business model acquisition implies that an additional business model 
is identified, acquired and integrated to the company. 

Overall, authors seem to agree on the fact that BMI consists of changing, innovating, or 
replacing building blocks or components of the existing business models, including the value 
proposition, the profit formula, the target customers, the customer relations, the value chain 
architecture, the core competences or the partner network (e.g. Taran et al., 2015). There is, 
however, no consensus about how many of these building blocks should be changed to classify 
as an innovation, e.g., one or more, two or more, or all of them (Foss & Saebi, 2017). 
Eventually, BMI may involve more than replacing or changing some of the business model 
components, and, in fact, also include creating a new architecture of these building blocks (Foss 
& Saebi, 2017, 2018). 

Adding to the discussion related to the scope of change in a business model, authors stress that 
innovativeness (and novelty) is also a matter of perspective, i.e. from which perspective is the 
business model new? Some authors put forward the firm perspective, i.e. a business model is 
an innovation if it is new to the firm (e.g. Spieth & Schneider, 2016), while others underline 
that to be considered a BMI, a business model should not simply copy competitors’ business 
models (e.g. Mitchell & Coles, 2003). An alternative perspective is that, to be considered as an 
innovation, a business model should be new to the industry, i.e. it should change its industry 
structure in unprecedented ways (Gambardella & McGahan, 2010). Taran et al. (2015) suggest 
that a BMI can have different degrees of novelty depending on whether it is new to the firm, 
the industry, or the world.  

Integrating the two dimensions of BMI discussed above, Foss and Saebi (2017) propose a 
typology based on both the novelty perspective (i.e. whom is the business model new for?) and 

 
1 The authors also discuss accommodative strategies that often result in improvement of the business model. 



the scope (i.e. how much change should the innovation imply to the business model?). This 
typology consists four types of BMI: evolutionary BMI, adaptive BMI, focused BMI and 
complex BMI (see Figure 1). Evolutionary BMI consists of adjustments to the existing business 
model, involving changes in individual components that may have occurred naturally over 
time. Adaptive BMI involves architectural changes to the existing business model that are new 
to the firm but not necessarily to the industry. Focused BMI includes changes in one area of 
the business model that aims to disrupt market condition, e.g. in order to create a new market 
segment, while keeping its existing value proposition, -delivery and -capture mechanisms. 
Finally, complex BMI involves drastic change in the entire business model and has the potential 
(and ambition) to disrupt the ways that the industry conducts business. While evolutionary and 
adaptive BMIs involve changes resulting from reactive strategies (e.g. changes in regulations 
or standards, changes in competitors’ strategies or customers’ demands), focused and complex 
BMI are the results of proactive strategies (e.g. attempts to access new unexplored market 
segments, attempts to change the norms and traditions in the industry) (Foss & Saebi, 2018). 

Figure 1 - Typology of BMI based on novelty perspective and scope of the change (by Foss & Saebi, 
2017) 

   N
ov

el
ty

 Scope 
 Modular Architectural 
New to the firm Evolutionary BMI Adaptive BMI 
New to the industry Focused BMI Complex BMI 

 

In sum, while different dimensions of innovativeness have been discussed to characterize BMI, 
there is consensus that BMI may involve different degrees of innovativeness related to the 
scope of change and perspective on novelty.  

3. Sustainable business models – environment and societal impact on a scale  

Like the BMI literature, although developing at a rapid pace, the SBM literature is still in its 
infancy phase (Dentchev et al., 2018). This means that it grows quickly but that the current 
knowledge on the topic is rather unorganized (Lüdeke-Freund et al., 2018). Similarly to the 
BMI literature, inconsistencies in the SBM literature have been observed, which is not 
surprising, given that scholars writing about SBM come from different traditions and have 
different frames of references (depending on whether they come from e.g. the management and 
strategy literature, entrepreneurship, sociology, environmental sciences or natural sciences) 
(Dentchev et al., 2018; Lozano, 2018; Lüdeke-Freund et al., 2018). 

In conceptual papers about SBM, authors seem to mainly agree on the fact that an SBM (1) 
requires a holistic view on value (i.e. where not only economic, but also environmental and 
social values are considered), (2) include a broader scope of stakeholders, and (3) has a long-
term perspective (Boons & Lüdeke-Freund, 2013; Lozano, 2018; Stubbs & Cocklin, 2008). 
Nevertheless, in empirical papers, many different examples and contexts are used to study SBM 
and it is sometimes unclear what dimension of the business model makes it sustainable (de 
Pádua Pieroni, Pigosso, & McAloone, 2018; Lüdeke-Freund et al., 2018). In order to manage 
this issue, several categorizations, typologies and taxonomies have been developed, for 



instance by Bocken et al. (2014), Lüdeke-Freund et al. (2018), Boons and Lüdeke-Freund 
(2013), and Upward and Jones (2016).  

While these typologies have provided guidelines for differentiating between different types of 
SBMs, one dimension that has not been discussed is the degree of sustainability of SBMs (an 
interesting exception is Upward and Jones (2016), who discuss the case of strongly sustainable 
business models). In most of the typologies, no difference is made between a business model 
where incremental changes are made to the ways of doing business, that have an indirect impact 
on society and/or the environment, and a business model created with the main purpose of 
directly providing social or environmental value. One reason why such distinction has not been 
made may be that it is rather difficult to uncover the driving forces of companies developing 
an SBM. They might, indeed, be entirely devoted to sustainability but may, for different 
reasons (e.g., lack of resources or mandate), be limited to only doing incremental changes 
towards sustainability. In the same line of argument, companies that claim to be driven by a 
sustainable mission may, in fact, mainly be driven by the opportunity to gain a competitive 
advantage and, hence, increase their economic profits. Another reason for the lack of degree of 
differentiation is that it is normative (Upward & Jones, 2016). Hence, in many cases, what is 
meant by (highly or successfully) sustainable in some contexts may be very different in other 
contexts (e.g. Stubbs & Cocklin, 2008). For instance, having a sustainability-driven mission 
may be much more difficult in some industries (e.g. in the oil industry (van Bommel, 2018) or 
in the automotive industry (Wells, 2008)) than others, or in some countries compared with 
others (Birkin, Cashman, Koh, & Liu, 2009). 

Despite these obvious challenges, presented in the literature, there are still patterns related to 
dimensions (or degrees) of sustainability that are possible to distinguish. For instance, there 
seems to be a scale that, on the one end, has a sustainability dimension focusing on internal 
processes and on lowering the negative environmental impact of the business model (e.g., 
decreasing waste in the production process), and on the other end, a sustainability dimension 
that, instead, focuses on the external context and on having a positive impact on the 
environment or/and society (e.g., deliver a positive impact on the environment or on society). 
These dimensions are presented below (see Figure 2). 

3.1.1. Improvements towards efficiency 

In many SBM papers, a business model i considered sustainable due to improvements in the 
internal process or in the product or service delivered. This dimension, hence, includes changes 
making the internal (production or delivery) process more efficient and cleaner, e.g. by 
reducing waste in the production process or switching to using resources that have a lower 
negative impact on the environment. Examples of these changes include Lean manufacturing, 
fossil-free production process or transport, and industrial symbiosis (Bocken et al., 2014). 
Moreover, the dimension also covers incremental or radical changes in the design of the 
product or service delivered to customers, that makes it more sustainable. Examples include 
eco-innovation (e.g., electric vehicles) and energy saving appliances. 

When comparing this degree of sustainability of an SBM to other, previously developed,  
typologies we see that it relates to what Bocken et al. (2014) introduce as the archetypes 



“Maximize material and energy efficiency”, “Create value from waste” and “Substitute with 
renewables and natural processes”. Lüdeke-Freund et al. (2018) also categorize these as 
“Ecodesign Patterns” and “Closing-the-Loop Patterns”. Dentchev et al. (2018) also classify 
these under the “technology-centered approach” and Ritala, Huotari, Bocken, Albareda, and 
Puumalainen (2018) as “environmentally oriented archetypes”. 

The ambition of these SBMs is mainly to reduce the negative impact of the business on society 
and on the environment (the latter being most often in focus). The sustainability outcomes of 
these SBMs are, hence, indirect (or systemic) (Bocken et al., 2014). They are often motivated, 
primarily, by the economic gains or savings that such adaptation of the business model can lead 
to. Additionally, they are also driven by the opportunity to gain a competitive advantage by 
answering a market demand coming from customers that wants to consume, drive or live more 
sustainably. As summarized by Schaltegger et al. (2012), there are several drivers for this type 
of SBM, including the opportunity to reduce costs and risks, as well as to increase sales and 
profit margin, reputation and brand value, attractiveness as employer, and innovative 
capabilities.  

Although we considered this dimension to be at the lowest end of the SBM scale, it does not 
mean that these efforts are unimportant. On the contrary, improvements towards efficiency are 
often the first step for building a business case for sustainability, which may lead to additional 
changes and higher sustainability ambitions (Schaltegger et al., 2012). The corporate strategy 
behind them does not have to be a defensive reaction to external pressures such as regulations. 
Instead, it can be an active strategy aimed at renewing processes in order to adapt to new 
demands from customers or employees, or even a proactive strategy to redesign of the core 
business logic towards sustainability (Schaltegger et al., 2012). Yet, these reactive or proactive 
improvements have, up to date, not been sufficient enough to cope with the impacts on the 
environment and on society associated with a growing developing global population, and in 
response, some authors encourage companies to include more radical approaches in their 
business models (Bocken et al., 2014; Bocken & Short, 2016). 

3.1.2.  Alternative ways of making business more sustainable  

The next degree of sustainability, established in the literature, include SBMs based on 
alternative ways of making business more sustainable. Prevalent examples include SBMs that 
are based on longer product durability and longevity (e.g., slow fashion, remanufacturing), on 
delivering a service rather than a product (e.g., leasing baby prams), or both (e.g., peer-to-peer 
sharing platforms). These SBMs are included in the archetypes “Encourage sufficiency” and 
“Deliver functionality, rather than ownership” developed by Bocken et al. (2014). In the 
taxonomy by Lüdeke-Freund et al. (2018), they are classified as “Service & Performance 
Patterns” and “Community Platform Patterns”. They are particularly widespread in the Product 
Service Systems literature (Evans et al., 2017).  

Overall, these SBMs have the potential to change the norms of consumption and production 
systems by focusing on satisfying “needs” rather than promoting “wants” (Bocken & Short, 
2016; Boons & Lüdeke-Freund, 2013). They distinguish themselves by encouraging consumers 
“to make do with less” (Bocken & Short, 2016, p 42) , which leads to breaking the link between 



profit and production volume (Bocken et al., 2014).  Hence, they contribute with new ways to 
generate profits and, indirectly, by going against the traditional consumption-based economic 
growth paradigm, they lower the negative environmental and social impact of business. 

These are often motivated by the opportunity for firms to differentiate themselves from 
competitors, to appeal to consumers and create long-term loyalty, and thereby creating a 
competitive advantage (Bocken & Short, 2016). Their value-creating logic is to get paid e.g., 
on a pay-per-use basis (rather than based on ownership sale) or through premiums (Bocken et 
al., 2014; Boons & Lüdeke-Freund, 2013). 

While most of the business models discussed here are offering existing products in new ways 
(e.g., new modes of distribution and application), the literature also includes other 
combinations of business model and technology innovation, such as new products through a 
company’s existing business model (e.g. electric cars) or new products through new business 
models (e.g. separating car ownership from battery ownership) (Bocken & Short, 2016; Boons 
& Lüdeke-Freund, 2013). 

3.1.3. Stronger orientation towards society and/or the environment 

The third degree of sustainability includes SBMs focused on a stronger orientation towards 
society and firm citizenship. Examples include SBM focusing on sustainable supplies/suppliers 
(e.g. with Fairtrade certification) or SBMs based on alternative governance models (e.g. 
community ownership, redistribution of a share of the economic profit to society).  These 
SBMs fall under the archetypes “Re-purpose the business for society/environment” and “Adopt 
a stewardship role” developed by Bocken et al. (2014). Lüdeke-Freund et al. (2018) also 
characterize them as “Giving patterns”, “Access Provision Patterns” and “Community 
Patterns”. 

Firms with such SBM rethink their purpose as part of a value network, where value is fairly 
distributed to the firm and its stakeholders so that beneficial outcomes of the model are ensured 
in the long term (Evans et al., 2017). The intended outcome is, hence, for the firms to increase 
its positive impact on society by ensuring the long-term welfare of their stakeholders (Bocken 
et al., 2014).  

This model requires a shift from seeing firms’ purpose solely as economic profit generator 
serving shareholders’ interests, to also being a generator of social and environmental value 
serving stakeholders’ interest (Bocken et al., 2014). In practice, however, it should be noted 
that few are the examples of firms that treat the environment as a stakeholder.  

3.1.4. Sustainable “raison d’être” 

In the literature, the highest degree of sustainability that can be distinguished is SBMs where 
“sustainability concepts play an integral role in shaping the mission or driving force of the firm 
and its decision making” (Wicks, 1996, p104). Firms with such SBM are developing their 
business models, culture, and practices around sustainability concepts, rather than treating 
sustainability on top of their usual businesses (Stubbs & Cocklin, 2008). When developing the 
concept of “strongly sustainable business models”, Upward and Jones (2016) characterize 
organizations with such business model as “an organization that only enabled strongly 



sustainable outcomes as one that creates positive environmental, social, and economic value 
throughout its value network, thereby sustaining the possibility that human and other life can 
flourish on this planet forever” (p103).  

Examples of such SBMs include “born sustainable” business models created with the main 
purpose to contribute to solving a sustainability problem, and social enterprises whose primary 
aim is to fulfil a social mission. They are prevalent in the social entrepreneurship literature 
(Dentchev et al, 2018). 

Such SBMs have the strongest impact on society and/or the environment, since they are based 
on the principle that their outcomes not only do no harm, but also create social benefit while 
regenerating the environment to be financially viable (Upward & Jones, 2016). Companies 
with such SBMs define the purpose of their businesses in wider terms and put, not only 
financial, but also environmental and social benefits in focus. For them, “profits are an 
outcome, and a facilitator, of environmentally and socially sustainable activities” (Stubbs & 
Cocklin, 2008, p113). Their time perspective is different from other firms and focus on long-
term value creation  (Lozano, 2018; Stubbs & Cocklin, 2008). These SBMs fall under the 
archetype “Scale-up solutions” developed by Bocken et al. (2014), which are SBMs where 
combinations of different archetypes are visible and provide solutions that can be scaled up.   

Although they have the highest potential to make an impact on sustainability, these SBMs are 
also rare (Bocken et al., 2014; Ritala et al., 2018). Some authors describe them as ideals (Stubbs 
& Cocklin, 2008; Upward & Jones, 2016), primarily because their ambition is challenging to 
achieve. Indeed, their lack of focus on profitability limits the attraction to financial investors, 
who instead of investing in economic benefits, need to invest in social and/or environmental 
benefits (Bocken et al., 2014; Stubbs & Cocklin, 2008). Risks associated with such shift in 
paradigm can be perceived as high, and the shift requires changes and innovation in structural 
characteristics, business practices and culture (Boons & Lüdeke-Freund, 2013; Stubbs & 
Cocklin, 2008; Upward & Jones, 2016).    

4. Towards an integrated model of BMI and SBM  

As discussed in the previous sections, both BMI and SBM literature streams are struggling with 
issues of ambiguity and inconsistencies. Both concepts include different degrees of either 
innovativeness or sustainability, that makes it difficult for cumulativeness of research efforts, 
partly because authors give different meanings to the concepts and partly because the concepts 
are too broad to allow comparisons between cases. 

As an attempt to contribute to more transparency in the use of the concepts of BMI and SBM, 
we propose an analytical model building on both the degree of innovativeness and 
sustainability. The degree of innovativeness is based on the dimensions discussed in previous 
literature. A high degree of innovativeness, in the proposed model, corresponds to BMI that is 
disruptive for the industry and that encompasses radical changes in the scope of the business 
model, including changes in the value proposition, value delivery and/or value capture 
mechanisms. In contrast, a low degree of innovativeness corresponds to BMI that is new to the 
firm, but not necessarily to the industry, and that encompasses incremental improvements and 
adjustments in some components.  



Regarding the degree of sustainability, the low degree refers to an indirect impact of the SBM 
on sustainability. SBMs with a low degree of sustainability aim at lowering the impact on the 
environment and/or on society, rather than aiming at contributing to positive impact. Moreover, 
SBMs with a low degree of sustainability make an impact via other stakeholders (e.g. users, 
customers, suppliers) rather than directly by the firm. In contrast, SBMs with a high degree of 
sustainability aim to have a positive impact on the environment and/or on society as part of 
their core vision. In these SBMs, (at least part of) the value proposition aims to directly create 
sustainable value, rather than providing a mean for other stakeholders to create sustainable 
value. 

 In the following sections, we will use this analytical model to make sense of the many cases 
that have been presented in previous literature, and to better understand and compare how 
authors relate to different degrees and classification of SBM and BMI (in a sustainability 
context). 

Figure 2 – Proposed model integrating BMI and SBM concept 

 

 

 

 

 

5. Method  



In order to explore the concepts of SBM and BMI we conducted a systematic review of 
academic literature, as informed by Easterby-Smith, Thorpe, and Jackson (2015), as well as a 
theoretical categorization of empirical cases. This was carried out in five steps (I-V) of which 
the first three concerns the systematic literature review, and the remaining two the analysis and 
theoretical categorization.  

In step I, we searched Web of Science using the search terms “sustainable business model” OR 
“sustainable business models” as title or topic keywords, combined with AND “business model 
innovation” as title keywords. This search yielded a result of 312 articles, proceedings papers 
and reviews. The titles and abstracts of these papers were thereafter screened (step II) based on 
the inclusion of the terms “business model innovation” and “sustainable business model(s)”, 
or a variation thereof (e.g. business model innovation for sustainability). The screening resulted 
in an initial selection of 49 articles. In step III, we read the full papers of the selected articles, 
and  24 of these were omitted based on a set of exclusion criteria, resulting in a final selection 
of 25 articles describing a total of 81 unique cases (see Table 1). The focus of step III was to 
select empirical cases that exemplify SBMs and BMI, and, therefore, we applied the following 
exclusion criteria: (1) reviews and conceptual papers were excluded; (2) articles that equate 
sustainability to viability were excluded; (3) papers that only used SBM and BMI in passing 
were excluded; and (4) articles that lacked a description of the empirical case(s) were excluded.  

Step IV involved creating a database that included (1) the selected articles’ definitions2 of SBM 
and BMI; (2)which sustainability dimensions (economic, environmental and/or social) they 
included; (3) explanations of what it takes for a business model to be considered sustainable 
and innovative; and (4) descriptions of the empirical cases. The information in the database 
was then used to categorize the empirical cases into their corresponding theoretical categories 
(step V) and served as a basis for analysis. We divided the articles equally between ourselves, 
read the full papers and filled out the database for each of the articles we were allocated. We 
then discussed the cases we had identified and how to categorize them. The first author carried 
out the categorization and the second author checked it for consistency. No major 
inconsistences were discovered. 

 

 

 
2 Definitions of hybrids and variations of SBM and BMI (e.g. business model innovation for sustainability) were 
also included. 



Table 1 – Empirical cases selected for analysis and information regarding their geographical area and industry. 
 
Author (year) Case Geographical Area Industry 
Baldassarre, Calabretta, Bocken, and Jaskiewicz (2017) THANKS* Netherlands Building 
Björklund (2018) Adair Farm 

Bethia Farm 
Cullodina Farm 
Dougie Farm 
Edeen Farm 
Forba Farm 

Sweden 
 

Agriculture 
 

Bocken, Boons, and Baldassarre (2019) THANKS* Netherlands 
 

Data processing 
HOMIE Retail 

Brennan and Tennant (2018) Adnams Beer Brewery UK Brewing 
Ciulli and Kolk (2019) VDL Groep-FLOOW2 Netherlands Construction 

RBS-Funding Circle UK 
 

Banking 
Ikea-Task Rabbit Retail 
McDonald's-Uber Eats N/A 

 
Hospitality 
 Accor 

Allianz-Car2Go Insurance 
 Zurich-Airbnb 

PWC Talent Exchange Recruitment 
 Samsung-UpWork 

BMW Car & Ride Sharing Lease Automotive 
 Jaguar Land Rover-Lyft 

BMW-Sixt DriveNow 
Ford Chariot 
Daimler Car2Go Germany 

Davies and Doherty (2019) CaféDirect UK Hospitality 
França, Broman, Robert, Basile, and Trygg (2017) Aura Light Global  Lighting 
Franceschelli, Santoro, and Candelo (2018) Pizza pizzeria Italy Hospitality 
Gallo, Antolin-Lopez, and Montiel (2018) Grenada Chocolate Company Caribbean Food 

 Kallari Association Ecuador 
Divine Chocolate UK 



TCHO California 

Geissdoerfer, Savaget, and Evans (2017) Favalley UK Recruitment 
Heyes, Sharmina, Mendoza, Gallego-Schmid, and Azapagic (2018) Micro ICT firm UK ICT 
Hu, Huang, Cheng, and Lu (2019) Sheke Network (SKN) China Architecture 
Joyce and Paquin (2016) Nespresso  Global Food 
Khripko, Morioka, Evans, Hesselbach, and de Carvalho (2017) C1 (Polymer processing manufacturer) Germany 

 
Manufacturing 

C2 (Grid operator) Energy utility 
Morioka, Evans, and de Carvalho (2016) Kao Corporation Japan Manufacturing 

 Unilever Netherlands/UK 
Lotte Shopping South Korea Retail 

 Woolworths Australia 
Prendeville and Bocken (2017) Bundles Netherlands 

 
Retail 

Fairphone Repair & Maintenance 
Nudie Jeans Sweden Apparel 
Orange Box N/A Manufacturing 

British Telecom Global Telecommunications 
Schuit, Baldassarre, and Bocken (2017) THANKS* Netherlands 

 
Data processing 

MUD Jeans Apparel 
Peerby Retail 

Short, Bocken, Barlow, and Chertow (2014) British Sugar UK Food 
Sousa-Zomer and Cauchick-Miguel (2019) Bike-sharing System Brazil 

 
Public transportation 

Water filtration leasing Manufacturing 
Stubbs (2019) FSB Bank Australia Banking 
Todeschini, Cortimiglia, Callegaro-de-Menezes, and Ghezzi (2017) Preza 

Revoada 
Colibrii 
Contextura 

Brazil 
 

Fashion 
 

Armadio Verde 
Orange Fiber 
Lanieri 
ELSE Corporation 

Italy 
 

Tolkamp, Huijben, Mourik, Verbong, and Bouwknegt (2018) Buurkracht Netherlands Construction 



Nederland Isoleert  Construction 
Reimarkt 
LED Design Holland Lighting 

 Philips Lighting 

Eneco Energy utility 
 Bas Nederland 

Greeniant Data processing 
Woonconnect 

Ulvenblad, Ulvenblad, and Tell (2019) Company A: milk producer Sweden 
 

Agriculture 
 Company B: dairy cooperative 

Company C: meat producer 
Company D: diversified farm  

Velter, Bitzer, Bocken, and Kemp (2020) One Netherlands 
 

Construction 
 Futureproof 

Thuisbaas 
Niaga Manufacturing 

 Philips New Karolinska 
Ecor Circular Friesland 
Food-for-Feed-for-Food 
Kipster Agriculture 
BeeBanking Non-profit 

Yip and Bocken (2018) Hong Kong retail banks Hong Kong Banking 

  



6. Review of empirical cases in SBM literature 

As can be seen in Table 1, most of the reviewed case studies have focused on companies located 
in Europe, particularly in countries such as the Netherlands, the UK and Sweden. 

Table 2 shows the allocation scheme of the empirical cases into their corresponding 
sustainability dimension(s), as described by the author(s). The SBMs most frequently observed 
belong to the dimension of  “Improvements towards efficiency/waste reduction”, followed by 
“Stronger orientation towards society and/or the environment”. Cases linked to the dimensions 
of “Alternative ways of making business more sustainable” and “Sustainable ‘raison d’être’” 
were less frequent. Below specific examples from the reviewed case studies are described to 
illustrate how the individual sustainability dimensions have been interpreted empirically.  

 

 



Table 2 – Allocation scheme of empirical cases according to described sustainability dimension(s). 

Sustainability Dimension Empirical Cases  
Improvements towards efficiency/waste 
reduction 

Bethia Farm, Dougie Farm and Edeen Farm (Björklund, 2018); BMW’s Car & Ride Sharing Lease, Jaguar Land Rover-Lyft , 
Allianz-Car2Go and Zurich-Airbnb (Ciulli & Kolk, 2019); Grenada Chocolate Company, Kallari Association and TCHO (Gallo 
et al., 2018);  Micro ICT firm (Heyes et al., 2018); Sheke Network (SKN) (Hu et al., 2019);  Nespresso (Joyce & Paquin, 2016); 
C1 (Polymer processing manufacturer) and C2 (Grid operator) (Khripko et al., 2017); Unilever and Woolworths (Morioka et al., 
2016);  British Telecom (Prendeville & Bocken, 2017);  British Sugar (Short et al., 2014);  Water filtration leasing (Sousa-Zomer 
& Cauchick-Miguel, 2019);  ELSE Corporation (Todeschini et al., 2017);  Nederland Isoleert, LED Design Holland, Eneco, 
Greeniant, Woonconnect and Reinmarkt (Tolkamp et al., 2018); Company A (milk producer), Company B (dairy cooperative), 
Company C (meat producer) and Company D (diversified farm) (Ulvenblad et al., 2019); One and Ecor Circular Friesland (Velter 
et al., 2020); Hong Kong Retail Banks (Yip & Bocken, 2018). 

 HOMIE (Bocken et al., 2019); VDL Groep-FLOOW2, Daimler Car2Go, BMW-Sixt  DriveNow and Ford Chariot (Ciulli & Kolk, 
2019); Aura Light (França et al., 2017);  Micro ICT firm (Heyes et al., 2018);  Bundles, Nudie Jeans and Orange Box (Prendeville 
& Bocken, 2017);  Peerby (Schuit et al., 2017);  Bike-sharing system (Sousa-Zomer & Cauchick-Miguel, 2019);  Lanieri 
(Todeschini et al., 2017);  Buurkracht, Philips Lighting and Bas Nederland (Tolkamp et al., 2018); Company A (milk producer), 
Company C (meat producer) and Company D (diversified farm) (Ulvenblad et al., 2019);  Hong Kong Retail Banks (Yip & 
Bocken, 2018). 

Stronger orientation towards society 
and/or the environment 

Adair Farm, Bethia Farm, Cullodina farm, Dougie Farm, Edeen Farm and Forba Farm (Björklund, 2018);  Adnams beer brewery 
(Brennan & Tennant, 2018); McDonald's-Uber Eats, RBS-Funding Circle, IKEA-Task Rabbit, PWC Talent Exchange, Samsung-
UpWork and Accor (Ciulli & Kolk, 2019); Grenada Chocolate Company, Kallari Association, Divine Chocolate and TCHO (Gallo 
et al., 2018); Micro ICT firm (Heyes et al., 2018);  Sheke Network (SKN) (Hu et al., 2019); Nespresso (Joyce & Paquin, 2016); 
Kao Corporation and Lotte Shopping (Morioka et al., 2016);  Fairphone (Prendeville & Bocken, 2017);  FSB Bank (Stubbs, 2019);  
Company A (milk producer), Company B (dairy cooperative) and Company C (meat producer) (Ulvenblad et al., 2019); Kipster 
and Philips New Karolinska (Velter et al., 2020); Hong Kong Retail Banks (Yip & Bocken, 2018). 

Sustainable “raison d’être” THANKS (Baldassarre et al., 2017; Bocken et al., 2019; Schuit et al., 2017); CaféDirect (Davies & Doherty, 2019); Pizza Pizzeria 
(Franceschelli et al., 2018); Grenada Chocolate Company, Kallari Association, Divine Chocolate and TCHO  (Gallo et al., 2018);  
Favalley (Geissdoerfer et al., 2017);  Sheke Network (SKN) (Hu et al., 2019); Mud Jeans (Schuit et al., 2017); Preza, Revoada, 
Colibrii, Contextura, Armadio Verde and Orange Fiber (Todeschini et al., 2017); Niaga, Futureproof, Food-for-Feed-for-Food, 
BeeBanking and Thuisbaas (Velter et al., 2020);  Hong Kong Retail Banks (Yip & Bocken, 2018). 

  



6.1.1. Improvements towards efficiency/waste reduction 

The most frequently observed examples of SBMs in the reviewed case studies were linked to 
various efforts to reduce the negative impact on the environment by minimizing consumption 
and waste. In the case of British Sugar, for example, Short et al. (2014) explore how the sugar 
producer has realized a long-term competitive advantage by turning waste streams and 
emissions from their core production into new synergistic product lines, such as tomatoes, 
animal feed, electricity and bioethanol. Another example is Bethia Farm (Björklund, 2018), 
that  actively tries to minimize its waste and resource consumption, as well as engaging in 
strategic crop rotation. Prendeville and Bocken (2017) also describe how the multinational 
telecommunications company British Telecom redesigned their router to fit into the mailbox 
of their customers, and thereby reducing the carbon emissions caused by missed deliveries.  

Other examples focus more on increasing the use of renewables, such as Khripko et al. (2017) 
who, in their case study of a polymer processing manufacturer and a grid operator, explore how 
SBMs based on demand-side-management can enable an increase in the use of renewable 
energy systems. In their case study of four firms in the bean-to-bar chocolate industry, (Gallo 
et al., 2018) also observe the use of solar PV, solar greenhouses and solar drying in the majority 
of the companies’ production processes.  

Companies that offer products or solutions that enable sustainability measures are also seen to 
have SBMs. An example of this is the company Woonconnect (Tolkamp et al., 2018), who 
provides its customers with an online tool to configure energy efficiency products in their 
homes. Another example is the micro ICT firm in the case study by Heyes et al. (2018), that 
offers data monitoring and analysis of customers energy usage.  One of the few examples of 
social sustainability in this category relates to the insurance company Zurich who is seen to 
enable the sharing economy by offering a host protection insurance for the home sharing 
platform Airbnb (Ciulli & Kolk, 2019).  

The SBM archetypes presented by Bocken et al. (2014) are often used in the case studies to 
categorize the different sustainability measures presented (e.g. Gallo et al., 2018; Heyes et al., 
2018; Ulvenblad et al., 2019; Yip & Bocken, 2018), although sometimes the connection 
between the described examples and corresponding archetypes is not clear. In the case study 
of four Swedish farms, Ulvenblad et al. (2019) state that Company A (a milk producer) focus 
on operational efficiency, with the dominating archetype being “maximize material and energy 
efficiency”. However, in the description of Company A’s activities, the authors focus on how 
the firm has diversified into a mechanical workshop in which they provide services, such as 
maintenance and repair of vehicles and farming machinery, which does not have an apparent 
connection the archetype.  

A somewhat vague connection between described examples and claimed sustainability efforts 
have also been observed in some other cases. For instance, in their multiple case study on 
energy efficient SBMs, Tolkamp et al. (2018) present the two cases of Netherland Isoleert and 
LED Design Holland. The description of Netherland Isoleert states that the company offers a 
standardized insulation product that removes the need for face-to-face contact, and LED Design 
Holland is described as a LED installer with a business-as-usual model that works on a project 



basis from design to implementation (Tolkamp et al., 2018). While these companies act as 
distributors of energy efficient products (insulation and LED lighting), it is unclear how their 
business models are sustainable.  

In some case studies, the meaning of efficiency and waste reduction have also been extended 
to companies’ human resources. Hu et al. (2019), for example, explore the evolution of the 
architectural sharing platform Sheke Network (SKN), and observe that one of the early 
sustainability measures taken by the company was to utilize the internal architectural designers 
more, and thereby “generating less waste of human resource” (Hu et al., 2019, pp. 10). In the 
case of the consumer goods manufacturer Unilever, Morioka et al. (2016) also state that the 
company focuses on increasing employee efficiency in the logistics process.  

6.1.2. Alternative ways of making business more sustainable  

The cases in this category are often described by the authors as examples of BMI and their 
business logic is seen to be counterintuitive to the traditional way of doing business. A 
prominent type of SBM in among these case studies is when a company retains ownership of 
a product and instead offer it as a service. Aura Light (França et al., 2017) and Philips Lighting 
(Tolkamp et al., 2018) are two examples of large firms that redesign their business model and 
start to sell lighting as a service. Similarly, Prendeville and Bocken (2017) describe Bundles, 
a company that provide clean clothes on a pay-per-wash basis, and Bocken et al. (2019), 
HOMIE that offers washing machines in the same fashion, and thereby encouraging 
sufficiency.  Moreover, Sousa-Zomer and Cauchick-Miguel (2019) describe how a  leading 
home appliance company in Brazil offers a water purifier appliance though leasing that has the 
potential to provide more people with clean drinking water and reduce the overconsumption of 
bottled water. 

The most common examples in this category include various sharing platforms, such as the 
bike-sharing system in Brazil, described by Sousa-Zomer and Cauchick-Miguel (2019) as a 
healthy and non-polluting option for public transport. Ciulli and Kolk (2019) also bring up 
several examples of car sharing platforms, including Daimler’s Car2Go, DriveNow by BMW 
and Sixt, and Ford’s Chariot, stating that by incentivizing customers to prefer access over 
ownership, these companies can contribute to more efficient use of cars and reduce 
overproduction. Moreover, the authors argue that the sustainability impact will be even higher 
for these companies if they also ensure that the vehicles used on the sharing platforms are more 
sustainable, such as electric cars. Ciulli and Kolk (2019) also bring up the case of VDL Groep 
FLOOW2 that is a large Dutch construction company that has created an internal sharing 
platform for machinery, supplies and tools that can be exchanged between branches, and 
thereby they strive to optimize the use of underutilized assets. 

Other examples of sharing platforms include peer-to-peer sharing, such as Buurkracht 
(Tolkamp et al., 2018) that offers a platform and support for volunteers to deliver energy 
efficiency measures to their peers in the form of insulation, or the case of Peerby (Schuit et al., 
2017), a startup that aimed to enable neighbors to borrow and rent items from each other. The 
hotel chain Accor (Ciulli & Kolk, 2019) also acquired several peer-to-peer home sharing 



companies, that are seen to contribute to the sharing economy as they enable individual owners 
to get additional income from their properties.  

A few examples in this category also focus on product life extension and slow fashion, for 
example the apparel company Nudie Jeans (Prendeville & Bocken, 2017) that offers a free 
repair service and support upcycling and recycling of old jeans into new products. Another 
example that aims to make slow fashion more available is the e-commerce platform Lanieri 
(Todeschini et al., 2017) that offers local made-to-measure men’s clothing online.  

In their study of retail banks in Hong Kong, Yip and Bocken (2018) identify how the SBM 
archetype “encourage sufficiency” by Bocken et al. (2014) is carried out in the banking industry 
by substituting the volume-based reward systems for their sales staff to need-based incentives, 
to avoid the social problem of mis-selling investment products. In their case study on Swedish 
farms, Ulvenblad et al. (2019) describe the case of Company D (a diversified farm) as a firm 
that is sustainable by doing new things and connect it to the archetype “deliver functionality 
rather than ownership”. The authors state that Company D has achieved this by utilizing its key 
assets to diversify into a hotel with a conference center, a restaurant, spa facilities and a winery.  

6.1.1. Stronger orientation towards society and/or the environment:  

This dimension was the second most frequently observed dimension in the reviewed case 
studies. Many of these cases promote closer collaboration and consideration of stakeholders, 
such as the case of Adnamns beer brewery (Brennan & Tennant, 2018) that decided to 
relinquish power over its suppliers in order to increase interaction between actors in the supply 
chain, and, consequently, influence farm-level environmental practices. Another example is 
the micro ICT firm, studied by Heyes et al. (2018), that considered increasing its engagement 
with suppliers in order to reduce excess packaging. Velter et al. (2020) also present the case of 
the partnership between the healthcare equipment provider Philips and New Karolinska 
Hospital as an example of a collaboration that aims to increase access to healthcare.  

Here, the choice of selecting sustainable suppliers is also included, such as Nespresso’s 
partnership with the Rainforest Alliance, as described by Joyce and Paquin (2016), or the 
various Fairtrade and organic certifications highlighted in the case study of bean-to-bar 
chocolate companies by Gallo et al. (2018). In terms of the SBM archetypes by Bocken et al. 
(2014), Gallo et al. (2018) connect these sustainability measures to with the archetype “adopt 
a stewardship role”. This archetype is frequently referred to in the case studies in this category, 
for example by Heyes et al. (2018), to classify the micro ICT firm’s upstream engagement with 
suppliers, or by Yip and Bocken (2018) in regards to retail banks’ supporting social enterprises.  

Some cases in this category also highlight the use of the cooperative ownership model, for 
example Company B (a dairy cooperative) in the case study by Ulvenblad et al. (2019), and the 
chocolate companies Kallari Association and Divine Chocolate (Gallo et al., 2018). Gallo et 
al. (2018) propose that firms that create equity ownership for their workers are more sustainable 
than those who do not. The authors also connect this type of community ownership structure 
with the SBM archetype “repurpose for society/environment”.  



Other examples in this category focus more on engagement with the local community. 
Ulvenblad et al. (2019) state that the dairy cooperative Company B use the surplus heat that is 
being generated by their biofuel heater to heat the senior housing in the local area. However, 
some of the case studies do not clarify how community engagement contributes to 
sustainability. Björklund (2018), for example, only state that Bethia farm participate in local 
activities and that Forba farm is looking to advance sustainability in its neighborhood, but not 
how this is done. 

Another type of SBM also mentioned in relation to this category are those that support 
sustainability in various ways. In their case study, Morioka et al. (2016) highlight that both 
the consumer goods manufacturer Kao Corporation and the retail company Lotte Shopping 
sponsor and promote social and environmental projects. Yip and Bocken (2018) describe how 
retail banks in Hong Kong contribute to sustainability by providing internship opportunities 
for students, employing physically disabled people, as well as supporting social enterprises 
and reducing fees for NGO’s. Similarly, Stubbs (2019) state that the FSB bank contribute to 
community well-being and social change, albeit indirectly, by providing finance products to 
NGOs and thereby supporting their work.  
 

6.1.2. Sustainable “raison d’être” 

A prominent type of business in this category is the social enterprise. Davies and Doherty 
(2019) explain in their case study of Cafédirect, that the company’s core economic activity of 
selling hot drinks is seen as secondary to its social and environmental activities. Instead it is 
seen as a tool that enables the company to pull small-holder farmers out of poverty and creating 
zero-carbon supply chains. Another example of a social enterprise in this category is Favalley 
(Geissdoerfer et al., 2017). The authors explain that the company focuses on helping the 
exposed demographic of youths living in slums by offering a free tutored online coding course 
and matching their stills with hiring companies. Favalley takes commission for recruitment, 
which contributes towards economic viability (Geissdoerfer et al., 2017).  

An example that was covered in three of the reviewed case studies is the case THANKS 
(Baldassarre et al., 2017; Bocken et al., 2019; Schuit et al., 2017). THANKS is a new service 
concept that was started with the aim to encourage energy saving behavior at the workplace 
(Schuit et al., 2017). It achieves this goal by triggering office workers to make small donations 
to NGOs with company money every time they complete a sustainable action (Bocken et al., 
2019). Moreover, the authors state that THANKS achieves economic viability by collecting 
and selling data about the performed sustainable actions to the corporate clients through a 
subscription service. With this arrangement, value is created for all stakeholders in the network, 
both in terms of energy savings, and increased public awareness and image (Baldassarre et al., 
2017).  

Many cases that fall under this category seem to develop their business models around 
sustainability. Mud Jeans (Schuit et al., 2017), for example, is a circular company that reduce 
waste by leasing jeans and then upcycle or recycle them as a new source of denim. Another 
example is the company Contextura (Todeschini et al., 2017), that focuses on creating garments 
from reused textiles and sustainable materials made from recycled PET and sustainable fibers. 



With the aim to combine slow fashion and zero waste, the company also designs the garments 
to be versatile and timeless to maximize their usability (Todeschini et al., 2017). Velter et al. 
(2020) also describe the case of Futureproof, a company that replaces harmful asbestos roofs 
and provide insulation and solar panels in a cost-neutral way. This is achieved using solar as 
the source of finance. In their case study of an Italian pizzeria, Franceschelli et al. (2018) 
describe how the company takes several measures to contribute towards sustainability. These 
include only using ingredients that are seasonal and local, partnering up with a delivery 
company that only use bicycles and electric vehicles, ensuring that all tools used in the 
restaurant are environmentally friendly and the machinery is electric, engaging with customers 
via social media, as well as partnering up with Eden Reforestation Project and planting a tree 
for every pizza they sell (Franceschelli et al., 2018).  

Some of the cases of the review have been included in this category because their authors have 
classified them as the SBM archetype “scale-up solutions”, developed by Bocken et al. (2014). 
It is not always clear, however, how these cases match the definition developed by Bocken et 
al. (2014), i.e. develop sustainable solutions “at a scale where firms might make a significant 
difference to environmental and social sustainability on a global level” (p 53). In the case study 
of the architectural sharing platform SKN, Hu et al. (2019) state that the case qualifies as this 
archetype because the company ensures that the platform can achieve scale through 
partnerships and employing the right channels, i.e. leaving it unclear what the sustainability 
aspect of the platform actually is. Similarly, Gallo et al. (2018) also connects this archetype to 
the chocolate company Kallari Association, since it managed to scale up its business when it 
was given an interest-free loan. Lastly, Yip and Bocken (2018), when applying this archetype 
to the context of the banking industry, state that it connects to sustainable financial products, 
such as crowdfunding.  

7. Key inconsistencies, risks and recommendations for further research 

The findings of the literature review presented above show that cases of SBMs with a high 
degree of novelty (see Figure 2) are less recurrent than other cases of SBMs. This is not 
surprising, and it seems to mirror the empirical reality around us, i.e. business models that 
provide completely new approaches or strategies to be sustainable are rare. Nevertheless, as 
seen in the examples (e.g. Baldassarre et al., 2017; Schuit et al., 2017) and as highlighted in 
the previous literature (cf. Sections 3.1.2. and 3.1.4.), SBMs breaking with the current norms 
and assumptions present in their industry are needed to foster a long-term transition towards a 
sustainable society (Bocken & Short, 2016; Stubbs & Cocklin, 2008; Upward & Jones, 2016). 
Further research is therefore necessary in order to put forward more of these examples for 
practitioners and policy makers to get inspiration and best practices, and for scholars to better 
understand the mechanisms, factors and conditions allowing for such SBM to emerge.  

Our review also shows that studies and cases focusing on Europe are the most prominent in the 
existing literature (see Table 1) and further research should, therefore, put additional efforts 
into exploring new contexts, e.g., in the US, Canada or in developing countries, and perhaps 
compare these contexts to the European ones, in order to better understand what may encourage 
the emergence of SBMs in general, and the emergence of SBM through BMI more specifically. 
Such research can also provide new insights for policies, as it may contribute to a better 



understanding of the impact that different policy contexts can have on the development of 
SBMs. 

In line with the previous reviews and conceptual papers on SBM (e.g. Dentchev et al., 2018; 
Lozano, 2018; Lüdeke-Freund et al., 2018), the review performed in this paper indicates that, 
despite the presence of typologies of SBMs, inconsistencies remain about what constitutes an 
SBM. By making a systematic review focused on the empirical setting of these previous 
studies, our article contributes to a better understanding for the lack of clarity and identifies 
some of the origins of the inconsistencies. It was, for instance, found that, in many papers, 
typologies are misunderstood. In particular, there are a few examples of studies where cases of 
business models are claimed to be SBMs, but where we would argue that in fact they are not 
(e.g. Ciulli & Kolk, 2019; Hu et al., 2019; Morioka et al., 2016; the cases of Netherland Isoleert 
and LED Design Holland in Tolkamp et al., 2018; Company D in Ulvenblad et al., 2019; Yip 
& Bocken, 2018)3. Likewise, there are several examples of articles where the sustainability 
degree of the case(s) studied does not match with the theoretical or methodological motivations 
made by the authors. For instance, in some papers, there is a mismatch between the definition 
(or what characterizes) an SBM put forward by the authors, and the characteristics of the 
case(s), or one of the cases (e.g. Ciulli & Kolk, 2019; Prendeville & Bocken, 2017; Todeschini 
et al., 2017; Tolkamp et al., 2018; Ulvenblad et al., 2019). In these case studies, it is not rare 
that authors emphasize the need of a sustainable raison d’être (as per our categorization made 
in Figure 2) to be considered as an SBM, but that the case(s), or one of the cases, presented in 
fact deals with a more modest degree of sustainability (e.g. improvements towards efficiency, 
as presented in Figure 2)4. Finally, there are papers, where the authors do not provide a 
motivation on why the business model is sustainable (e.g. Morioka et al., 2016; Ulvenblad et 
al., 2019). As stated by Foss and Saebi (2017), such inconsistencies and ambiguity hinder the 
cumulativeness of the research of SBM, since it reduces the possibility to compare cases of 
SBMs with each other and to build further on these comparisons or patterns. Since the degree 
of sustainability of business models can vary a great deal (e.g., from “improvements through 
efficiency” to “sustainable raison d’être”, as discussed in Section 2), it is problematic to include 
them under the SBM-umbrella without further distinction.   

In the review, we noticed an additional source of unclarity emerging from the mix and 
integration of the BMI and SBM concepts. For instance, several authors take for granted either 
the sustainability dimension of BMIs (e.g. Brennan & Tennant, 2018; Hu et al., 2019) or the 
innovation dimension of SBMs (e.g. Björklund, 2018; Morioka et al., 2016). Surely, as Boons 
and Lüdeke-Freund (2013) put it, any SBM, by nature, requires some type of adaptation at the 
level of the firm or of its environment. Even the SBMs that are born sustainable (and do not 
need adaptation at the level of the firm) require changes in attitudes and values of how to 

 
3 This does not mean that these cases and studies are not interesting (e.g., cases of diversification or of making the 
sustainability strategy of a company stronger). Nevertheless, calling them SBMs contributes to making the concept 
vaguer (i.e. making the answer of the question “what does it take for a business model sustainable” even more 
difficult to answer). 
4 There are also examples where authors claim, in their definition, that an SBM should contribute to economic, 
environmental and societal values (i.e. triple bottom line), but where the case treated in the paper actually only 
focuses on two value dimensions (e.g., economic and environmental values) (e.g., Tolkamp et al., 2018). 



conduct business (Stubbs & Cocklin, 2008). Yet, sustainability can still be achieved through 
the existing business model, e.g., through the development (and sale) of sustainable innovations 
(e.g. Boons & Lüdeke-Freund, 2013).  

The fact that some authors have started to integrate both concepts of BMI and SBM in the 
notion of SBMI (e.g. Baldassarre et al., 2017; Björklund, 2018; Bocken et al., 2019; Prendeville 
& Bocken, 2017; Schuit et al., 2017), also increases the risk of contributing to the ambiguity. 
In our view, it is often unclear how this new notion adds clarity or new perspectives to the SBM 
literature. In most of the articles referring to the notion, it is rather difficult to understand how 
SBMI differs from SBM (e.g. Baldassarre et al., 2017; Björklund, 2018; Bocken et al., 2019; 
Prendeville & Bocken, 2017; Schuit et al., 2017). The main argument expressed in these studies 
is that SBM requires changes that is then expressed through BMI. Adding to the already 
ambiguous and unclear concepts of SBM and BMI should be done with caution at this stage. 
As the conceptual model developed in this paper and as the classification of cases shows (see 
Table 2), SBMs have different degrees of BMI in them. Here again, to avoid inconsistencies 
and vagueness, it should not be assumed that an SBM is automatically a BMI (or vice versa). 
BMI as a concept should also be used when it adds to the conceptual or empirical understanding 
of the case, not just as an add-on to SBM. As a matter of fact, some authors have been 
successful at doing so (França et al., 2017; Geissdoerfer et al., 2018). In order to build 
stringency in the debate, we recommend that future research on SBM and BMI is more specific 
regarding the characteristics or motivations that make an SBM an innovation, for instance, 
through the use of the analytical model developed in this paper. 

8. Conclusions  

The aim of this paper was to contribute to a better understanding of the SBM and BMI concepts 
by showing how they relate to each other and how their combination can help distinguish 
between different business models. Based on previous research and typologies of SBMs and 
BMIs, we developed an analytical framework integrating different degrees of sustainability and 
novelty in business models. We then applied this analytical model on 81 unique empirical cases 
of business models reviewed from previous studies covering SBM in combination with BMI.  

What we found is that, despite the presence of typologies in SBM literature, key inconsistences 
remain in the literature, which is in line with previous research. More specifically, 
inconsistences can be attributed to typologies being misunderstood, a mismatch between the 
theoretical/methodological motivation of what constitute an SBM and the described 
characteristics of the case(s), and sometimes even a lack of motivation as to why a business 
model is considered sustainable. Moreover, the review shows that the concepts of SBM and 
BMI are often mixed and integrated, increasing the lack of clarity to two already ambiguous 
concepts. In order to handle these issues, we suggest that further research distinguish between 
different business models based on their degree of novelty and impact on society and/or 
environment. 

The classification of empirical cases shows that SBMs have different degrees of BMI in them, 
and that cases with SBMs with a high degree of novelty are less recurrent than other cases. 
This indicates that more research on SBMs that break with current industry norms and 



assumptions is needed to foster a long-term transition towards a more sustainable society.  The 
findings also show that there is an overrepresentation of cases in Europe in current literature, 
and to increase the understanding on the emergence of SBMs, more research in other contexts, 
as well as comparative studies, is recommended. Lastly, to avoid inconsistencies and 
vagueness, we urge future research to be more specific in the motivation what makes a business 
model sustainable, especially when it is combined with the concept of BMI. The analytical 
model developed in this paper could be used for this purpose.  
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Towards a destabilisation governance for 
unsustainable agri-food regimes 

IST 2020 Conference Paper      │    Leonard Frank, Dörte-Marie Peters, Philipp Späth 

Abstract 
The termination of existing technologies with a view to destabilising currently dominant socio-technical configurations 

has received increasing attention in recent years and was discussed using keywords such as creative destruction, 

phase-out policies or exnovation. However, pertinent contributions almost exclusively focus on the energy sector. Can 

this general scientific progress pave the way for the deliberate destabilisation of unsustainable socio-technical regimes 

in agri-food systems? We have scrutinized the existing research literature on regime destabilisation for implcations on 

sustainability transition governance in food systems. We furthermore ask which particularities of the food system need 

to be considered in the analysis and design of destabilisation governance in the sector.  

Starting from a systematic literature review of the governance for the destabilisation of socio-technical regimes, we 

present guidance for the analysis of regime destabilisation in agri-food systems. Based on a review of existing work in 

other sectors, this paper addresses the need to account for the particularities of food and agricultural systems in 

discussions about policy mixes for regime destabilisation.   
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1. Introduction 

The necessity of fundamental change in food systems has amply been demonstrated in recent research. 

Agriculture, forestry and other land-use account for around 23% of anthropogenic greenhouse gas [GHG] 

emissions, with emissions from entire food systems – i.e. including processing, transport and waste – 

amounting to up to 37% as a highest estimate (Shukla et al; Westhoek et al.). While the contribution of food 

systems to biodiversity is more difficult to quantify, recent estimates suggest that 60% of global terrestrial 

biodiversity loss is linked to food production (Westhoek et al.). Moreover, the current configuration of food 

systems contributes to soil degradation, nutrient flow disruption, local drops in ground water levels as well as 

hunger, poverty, public health issues and the loss of rural livelihoods (Westhoek et al; Springmann et al., 2018; 

Willett et al., 2019; European Commission, 2020).  

Much hope is based on innovations in agri-food systems, which might contribute to mitigating the profound 

impacts these systems currently have on the environment and foster sustainability transitions, understood as 

“fundamental transformation processes through which established socio-technical systems shift to more 

sustainable modes of production and consumption” (Markard et al., 2012, p. 956). For instance, Haack et al. 

(2020) listed and evaluated over 20 sustainability-oriented niche innovations within the German food system: 

these range from organic vegan agriculture to dual-use chickens and alternative marketing networks. Equally, 

Sutherland et al. (2015a) describe a range of agricultural sustainability transitions in the making, i.e. ongoing 

system-level change which largely emanates from innovations in agri-food systems, and which is in part 

already institutionalised and successful. Sheltering and scaling up more sustainable innovations is the focus 

of most instances of transition governance. 

Still, while more sustainable ways of producing, delivering and consuming food are readily available, the 

environmental impacts of food consumption are on the rise (Westhoek et al; Springmann et al., 2018). At the 

same time, an “innovation bias” in sustainability transition studies prevails: while the bulk of the transitions 

literature has focused on the contribution of innovations to system-level change, it has increasingly been noted 

that an active destabilisation of incumbent socio-technical regimes. We understand such regimes as well-

aligned and fairly stable configurations of  rules, norms, policies, technological artefacts, infrastructures, 

social structures and markets determining the standard way of fulfilling societal demands, as well as the 

pathways of incremental development of the system (Smith et al., 2005; Markard et al., 2012; Darnhofer, 

2015a). The destabilisation of socio-technical regimes can therefore be defined as “the process of weakening 

reproduction of core regime elements” (Turnheim and Geels, 2012, p. 35), is necessary to that end (Stegmaier 

et al., 2014; Heyen et al., 2017b, p. 326; Roberts, 2017; Rogge and Johnstone, 2017; Davidson, 2019; Köhler 

et al., 2019; Roberts and Geels, 2019; Turnheim and Sovacool, 2019). Attempts at a deliberate phase-out of 

particular system elements are important for sustainability transitions both normatively and empirically, as 

e.g. the phase-out of nuclear power in Germany carries a large symbolic value, and has been judged as 
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instrumental to development of renewables (Johnstone and Hielscher, 2017; Rogge et al., 2017; Rogge and 

Johnstone, 2017; Rogelj et al., 2018; Rosenbloom, 2018). 

However, governance for the deliberate destabilisation of socio-technical regimes   has not received much 

attention compared to other aspects of sustainability transitions. This is especially true in the case of agri-food 

systems. This could come as a surprise in the face of the  “exceptionalism” of a very policy-dependent 

agricultural economy and substantial financial support for agricultural production (Daugbjerg and Swinbank, 

2012; Daugbjerg and Feindt, 2017; European Commission, 2019): in conjunction, these factors suggest that 

policy plays a central role in sustainability transitions in agri-food systems.  

In this article, we will focus on the following two research questions: What does the existing research literature 

on regime destabilisation imply for sustainability transition governance in food systems? And which 

particularities of the food system need to be considered in the analysis and design of destabilisation governance 

in the sector?  

We therefore review existing literature on regime destabilisation - including contributions which have been 

published using a variety of terms such as “destruction” (Kivimaa and Kern, 2016), “discontinuation” 

(Stegmaier et al., 2014), “exnovation” (David, 2017; Heyen et al., 2017b) – and to assess its applicability to 

the governance of agri-food systems. Our general aim is to make the existing literature usable and provide 

guidance for the analysis of agri-food policy with a view to potential contributions to transitions-oriented 

regime destabilisation in this sector.  

Exacerbating a tendency in sustainability transitions research [STR] more generally, the scant literature on 

destabilisation governance has an overwhelming focus on European cases. In conjunction with the need for a 

certain degree of policy-specificity, we therefore focus our discussion on agri-food destabilisation governance 

in European food systems, noting the lack of geographical representativeness as a gap in the literature.  

2. Applicability of transition governance to agri-food systems 

There is already a significant body of work on sustainability transitions in agri-food systems, in which the 

general applicability of central concepts has amply been proven (Wilson, 2007; Grin et al., 2010; Elzen et al., 

2011; Vellema, 2011; Darnhofer, 2015a; Darnhofer et al., 2015b; Elzen et al., 2017; El Bilali, 2019; Heyen 

and Wolff, 2019; Schrode et al., 2019; El Bilali, 2020). For instance, both entire food systems and agricultural 

production have productively been described as socio-technical systems: an edited volume by Sutherland et 

al. (2015a) presented a range of case studies on European farming based on the Multi-Level Perspective on 

Socio-Technical Transitions [MLP]. In many of these, the system level transcends agricultural production to 

include consumers, retail and wider networks of food system actors  (Darrot et al., 2015; Sutherland et al., 

2015c). Following a general trend in STR, the MLP has provided the central set of concepts for structuring 
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the debate and linking together individual contributions, with the list of MLP-based studies on agriculture 

becoming longer by the day (see El Bilali, 2019, 2020). 

2.1. Idiosyncrasies of agri-food systems 

While agri-food systems have always been one of the sectors studied in STR, the number of publications has 

always been marginal when compared to energy or mobility systems (Markard et al., 2012, see also below). 

This holds especially true for contributions on transition governance. Therefore, we need to ask which 

structural differences between more thoroughly studied sectors (especially energy) and agri-food systems 

qualify the possibility of transposing of this work to food system governance. 

First, the food systems perspective mandates taking not just the production of food, but also its processing, 

distribution and consumption into view. Thus, larger importance should be attributed to the demand side of 

socio-technical systems – especially as in food systems, not just the impacts of current system configurations, 

but also processes of production face strong normative contestation (Elzen et al., 2011; BMU and UBA, 2019; 

Mylan et al., 2019). Consequently, system delineation is crucial for the design of a particular study of agri-

food transition (see chapter 2.2).  

Second, in food systems, individual technological artefacts and infrastructures are frequently only named 

among other potential solutions in different visions for sustainable system configurations. Instead, key 

publications on food systems change such as Healthy diets from sustainable food systems focus on strategies 

such as dietary (i.e. behavioural) change, reduction of food losses and efficiency improvements of agricultural 

production (e.g. fertiliser application balancing) (Springmann et al., 2018; Willett et al., 2019). Hence, even 

though technologies do of course play a major role in food production, processing and consumption, they may 

not be at the centre of the sought system reconfigurations (Darnhofer, 2015a). 

This is, third, in part due to the fact that the sourcing and consumption of food is an essential social practice - 

much more so than for instance the consumption of energy. Food consumption is highly habitualised and a 

strong marker of social distinction (BMU and UBA, 2019): the way people engage with their food is strongly 

related to social identities (Reed et al., 2018; Béné et al., 2019). Thus, agri-food systems are strongly shaped 

by cultural path dependencies and by practices embedded in social norms. For the discussion of regime 

destabilisation, this opens up venues for consumption-side exnovation strategies, such as sufficiency- or 

ethically driven abstinence from animal products or other forms of normative contestation (Späth and Peters, 

forthcoming; Elzen et al., 2011). 

Lastly, food systems have been undergoing slow, but dramatic changes for decades and must thus be 

understood as fundamentally unstable: in the EU (on par with most industrialised countries), around 400.000 

farms per year close (Eurostat, 2018); indeed, farm numbers have been steeply declining since the post-war 

period. Currently, dietary habits are shifting around the globe, albeit in different directions. Thus, change in 
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agriculture pertains to a regime in which structural changes are ongoing and have been the norm (Almås, 1994; 

Wilson, 2007). Relatedly, for many actors, a sustainability transition in food systems entails maintaining 

certain threatened practices and structures (e.g. direct sales, property structures, small farm sizes,…), and 

reviving others that have been lost already  (Gaitán-Cremaschi et al., 2020). Similar to other sectors, the 

transition pathway in agricultural production is heavily contested – a structural difference however lies in one 

transition pathway comprising the partial undoing of decades of previous change. 

2.2. Status of socio-technical regimes in agri-food systems 

While the frequent uptake of the MLP in agri-food transition studies suggests a fair amount of conceptual 

consistency, the status and operationalisation of socio-technical regimes in transitions involving agricultural 

production is a central issue. This is especially important as destabilisation governance by definition refers 

primarily to the level of the socio-technical regime (Karanikolas et al., 2015). Thus, an overview of regime 

definitions in studies of agricultural transition is mandated in order to harmonize approaches. The conceptual 

differences described here are of course linked to wider debates about the nature of socio-technical regimes 

in STR, in which conceptual clarity has not been reached (Karltorp and Sandén, 2011; Schlaile and Urmetzer, 

2018) 

In existing research, the level at which socio-technical regimes have been situated varies considerably: studies 

of socio-technical change in agriculture have often singled out dominant, socio-technical regimes in the (sub-

)systems studied either as configurations of specific rules, technological artefacts and practices, e.g. in pig 

husbandry (Elzen et al., 2011) or wheat farming (Roberts and Geels, 2019), or a generic “productivist” or 

“industrialised” agricultural regime (Wilson, 2007; Sutherland et al., 2015b). Darnhofer et al. (2015b) on the 

other hand suggest to understand food production as the dominant regime in farming, arguing that it dominates 

other aspects of multifunctional agriculture. Yet, the occurrence of a transition (even an emerging one) in 

agriculture is conceptually dependent on the level at which the regime is defined, e.g. in all of agricultural 

production, a specific sub-sector like horticulture (Gaitán-Cremaschi et al., 2020), or, even more fine-grained, 

sow breeding within Dutch pig husbandry (Elzen et al., 2011). Further complicating matters, Galli et al. (2020, 

p. 2) identify socio-technical regimes for different phases of the EU CAP, but conceptualise them as “a set of 

meta-rules (i.e. rules that generate rules) that stabilize the system and regulate its functions”, thus leaning 

towards an understanding of socio-technical regimes which ignores the partially material nature of dominant 

system configurations. This leads to an insufficient description of agricultural regimes, the current one being 

described merely as “increasing instability, climate change” (Galli et al., 2020, p. 4).  

These conceptualisations are largely production-oriented, although some studies cover distribution or even 

consumption aspects of food systems as well (Darrot et al., 2015; Mylan et al., 2019; Gaitán-Cremaschi et al., 

2020). Moreover, research on agri-food transitions is confronted with the challenge of accounting for the 

heterogeneity of food production even at a regional level – which is one likely reason for the diversity of 
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regime conceptualisations in agri-food STR (Slee and Pinto-Correia, 2015; Gaitán-Cremaschi et al., 2020)1. 

While it is probably futile and certainly outside the scope of this article to suggest a harmonized definition of 

socio-technical regimes in agriculture, any analysis of transition governance with an explicit focus on agri-

food systems must specify what is understood as a regime and which processes a destabilisation of this 

configuration could involve. Such an understanding should ideally be empirically grounded, that is, it should 

aim at a clear operationalisation of how such a regime could be identified in the study of agri-food systems.  

Setting out from these considerations, we now turn to a review and synthesis of existing literature about the 

policy-driven destabilisation of socio-technical regimes.  

3. Conceptual foundations of transition governance and regime destabilisation 

In this section, we aim to review the literature on regime destabilisation as an aspect of sustainability transition 

governance. Starting from an overview of transition governance, we present a systematic review of 

destabilisation governance concepts, which we take as a starting point for an in-depth discussion of several 

key conceptual contributions. 

3.1. Transition governance and policy mixes 

Most literature on governance of sustainability transitions focuses on innovation governance: that is, they 

describe interventions that aim to support the sheltering and scaling up of more sustainable alternatives to 

current technologies, practices or institutions: This is obviously true for classic frameworks such as Strategic 

Niche Management (Kemp et al., 1998; Schot and Geels, 2008) and Technological Innovation Systems, which 

explicitly deal with innovations. The seminal Transition Management framework, on the other hand, takes 

entire transition processes into account, but still focuses on developing and nurturing radical innovations 

through a focus on front-runners and, in practice, no-regrets solutions championed by incumbent actors (Kern 

and Howlett, 2009; Meadowcroft, 2009; Loorbach, 2010; Kern, 2013; Loorbach et al., 2015). A considerably 

broader focus is embedded in the concept of Transformative Environmental Policy, which, aiming to inform 

policy development, takes both innovation and the deliberate phase-out of elements contributing to the 

unsustainability of socio-technical systems into account (Wolff et al., 2018; Frank et al., 2020). 

The literature on policy mixes for sustainability transitions, on the other hand, aims to supply quality criteria 

and analytical tools for the policy goals and means pertaining to one sector, as well as the interplay of different 

policy instruments, with the aim of assessing its suitability for supporting sustainability transitions (Rogge 

and Reichardt, 2016; Johnstone et al., 2017; Kern et al., 2017). This approach takes policy analyses in STR 

beyond the discussion of individual policy instruments, accounting for the incremental and messy nature of 

policy-making (Jacob, 2018; Kern and Rogge, 2018). As relevant quality criteria, Rogge and Reichardt (2016) 

                                                           
1 The issue of regime heterogeneity and ensuing fragmentation was also raised by Karltorp and Sandén (2011). 
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discuss consistency, coherence, credibility and comprehensiveness. This should, however, not imply that 

policy-making for sustainability transitions ideally starts from a blank slate: Quitzow (2015) argues that a 

certain degree of inconsistency in policy mixes may in effect support transformative change by supporting 

niches – after all, support for renewable energy, for instance, could only be interpreted as an aberration from 

a firm-standing policy regime at the time of its introduction.  

Against the background of this discussion, Kivimaa and Kern (2016) argue that policy mixes for energy 

transitions must contain both elements of niche support and regime destabilisation, which they subsume under 

“policy mixes for creative destruction”. This marks a pivotal moment in a discussion about the governance of 

regime destabilisation, which until then had largely been discussed in historical case studies (Karltorp and 

Sandén, 2011; Turnheim and Geels, 2012, 2013; for exceptions, see e.g. Stegmaier et al., 2014).  

The literature on transition governance thus features frameworks which are often analytical at the outset, while 

many conceptual contributions also lend themselves to informing policy design – visible in the policy 

suggestions featured in a range of articles on the topic (Loorbach et al., 2015; Kivimaa and Kern, 2016; Heyen, 

2017a; Kern et al., 2017; see also Kern and Rogge, 2018; Geels et al., 2019; Frank et al., 2020). This is less 

so in the literature on regime destabilisation, which we will discuss in more detail in the following section. 

3.2. Regime destabilisation for sustainability transitions  

Our assessment of the literature on destabilisation governance in agri-food systems is based on findings from 

a qualitative and quantitative review. A working paper presenting our preliminary findings was discussed at 

the SISA workshop 2018, and provided the basis for a report commissioned by the German Environment 

Agency [Umweltbundesamt – UBA] by Späth and Peters (forthcoming). On this basis, we refined our search 

methodology and conducted another iteration of our literature review in 2020, such that the following 

discussion takes the recent development of the field into account. 

Quantitative literature review 

We performed a quantitative literature review in Google Scholar and ScienceDirect in 2018, which we 

repeated in 2020, first with the same and then with updated search terms. The lists of our updated search terms, 

as well as detailed quantitative results can be found in the annex. While GoogleScholar searches consistently 

yielded the highest output numbers, the ScienceDirect searches offered high-quality findings, such that the 

combination of the two search services promises good coverage of the literature. The repeated search allowed 

us to account for the development of the field and to build on our own previous findings. Our research 

indicates, however, that the insights derived from a purely lexical search are limited by a small body of 

research literature and a notably fragmented terminology (see below). Together with ScienceDirect’s 

limitation to eight Boolean operators per search term, this called for repeated iterations of our literature search. 

Based on the findings from our key word search, we added several texts through a snowballing procedure.  
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It has consistently been reported that large parts of transition studies have focused on energy systems, 

generally confirming Markard et al.'s (2012) finding that only 3% of transitions publications focussed on the 

food system (Späth and Peters, forthcoming; Köhler et al., 2019). Our quantitative review indicates that these 

ratios did not fundamentally change: while a full-text search (which, importantly, includes texts’ reference 

lists) indicates that 9.3% (ScienceDirect) or 10.9% (GoogleScholar) of the 5501/16400 found documents relate 

to agriculture or food systems, most of these publications do not deal with agri-food systems as their central 

topic.  

It is also in energy research that most theory development on regime destabilisation has occurred: all of the 

key conceptual contributions we discuss in the following section centrally deal with energy systems, while 

our search showed only very few articles that explicitly address regime destabilisation in agri-food systems 

(see section 4.1).  Moreover, while there clearly is a growing literature on regime destabilisation, very little of 

it covers governance aspects of deliberate regime destabilisation (Stegmaier et al., 2014; Köhler et al., 2019). 

Rather, most papers just mention in passing that deliberate destabilisation of socio-technical regimes might be 

possible (Marsden, 2013; Santhanam-Martin et al., 2015; Ollivier et al., 2018; Plumecocq et al., 2018), often 

with reference to Geels and Schot (2007) and Smith et al. (2005). When policy options to support sustainability 

transitions are discussed, close to all papers focus on niche-supportive strategies (see above) (White and 

Stirling, 2013; Beers et al., 2014; Longhurst, 2015; Hermans et al., 2016; Belmin et al., 2018; Ingram, 2018). 

Therefore, we now discuss the terminology of the regime destabilisation literature, before turning to an in-

depth discussion of key conceptual contributions, which can then be applied to agri-food destabilisation 

governance.  

Terminology in the field of destabilisation governance 

The existing literature on regime destabilisation is grouped under a range of different terms and deals with 

“destabilisation” (Karltorp and Sandén, 2011; Turnheim and Geels, 2012; Kuokkanen et al., 2018), 

“exnovation” (Arnold, 2015; David, 2017; Heyen, 2017a; Davidson, 2019), “creative destruction” (Bergek et 

al., 2013; Kivimaa and Kern, 2016; David, 2017), “de-institutionalisation” (Fuenfschilling and Binz, 2018), 

“phase-out” (Rosenbloom, 2018) or “overcoming/addressing lock-in” (Kuokkanen et al., 2017; Oliver et al., 

2018) (see also Rogge and Johnstone, 2017)2. Our findings indicate that destabilisation is in fact the most 

common term across sectors, as a combination of our search terms with different sectoral keywords (e.g. 

energy system, mobility, food system or agriculture) shows. However, we suggest to support grouping the 

research field under destabilisation also for systematic reasons: as van Raak (2016) explains, destabilisation 

is a phenomenon of transition dynamics. It is a potential outcome of transition processes on different analytical 

levels, and the goal of the governance concepts and instruments we aim to analyse here. Therefore, as we aim 

to assess the potential of policy to support sustainability transitions, our interest lies with understanding the 

                                                           
2 American English spelling is subsumed under the same search terms, but was accounted for separately in the keyword search.   
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“flipside” of innovation-driven change, i.e. how socio-technical systems can be deliberately unfrozen and 

regimes weakened (see also Turnheim and Geels, 2012). Consequently, we use the term destabilisation 

governance to encompass other concepts such as "exnovation", "destruction", "discontinuation" or "phase-

out”, in order to highlight the teleological aspect of governance interventions under these rubrics. Importantly, 

while concepts such as exnovation or phase-out policies aim at specific system elements, regime 

destabilisation is a systemic and thus complex process which includes interactions on the system level 

(Stegmaier et al., 2014; van Raak, 2016). 

Agricultural change and transition governance 

Beyond the specific literature on sustainability transitions in agriculture which we tapped into through our 

systematic literature review, there is a very large literature on rural and agricultural change. These writings 

have their disciplinary background largely in geography and agricultural economy, and sometimes overlap 

with or refer to STR, as in the contributions by Wilson (2007) or Sutherland et al. (2015a). Here, concepts and 

directions of agricultural change most prominently have been discussed under the rubric of productivism/post-

productivism (Wilson, 2001; Burton, 2004; Burton and Wilson, 2006; Wilson, 2007; Slee and Pinto-Correia, 

2015). In this literature, the regime destabilisation aspect relating to change in agricultural production systems 

is often not very pronounced and frequently lacks a clear conceptual foundation of the mechanisms of change 

as well as references to equivalent developments in other socio-technical systems. Instead, much of it takes a 

rather evolutionary perspective, arguing for a clear direction of agricultural systems change towards more 

environmentally friendly agriculture (Evans et al., 2002; Wilson, 2007). An STR-based understanding of 

regime destabilisation in agriculture can contribute to this literature with an analysis of the mechanisms of 

change in socio-technical systems, shifting the focus away from outcomes. 

Overview of regime destabilisation literature 

Now what does the existing research literature say about the deliberate destabilisation of socio-technical 

systems?  In the following section, we give a short overview of our relevant findings, before we discuss key 

conceptual contributions on regime destabilisation governance. 

First, niche supportive strategies are insufficient to foster energy transitions – as was already pointed out by 

Kemp et al. (1998). In Germany, the phase-out of nuclear energy was repeatedly judged at least as, if not more 

important than support policies for the development and diffusion of renewable energy, as the policy measure 

opened up market space for renewables in a system otherwise firmly locked in a fossil-nuclear trajectory 

(Johnstone et al., 2017; Rogge and Johnstone, 2017; Kungl and Geels, 2018).  

Second, such exnovation policies, as e.g. phase-out policy instruments often require landscape shocks. Said 

German nuclear phase-out was finally executed (after over a decade of decisions on and retractions of 

exnovation policy instruments) after the Fukushima nuclear disaster (Geels et al., 2016; Rogge and Johnstone, 
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2017; Heyen and Wolff, 2019). Such external shocks make it possible to question long-standing cost 

externalisations or other, more direct forms of subsidies.  

Third, institutionalised governance arrangements supporting the dominant system configuration, such as 

subsidies, cost-externalisations and a technology-specific regulatory body make up the policy regime aspect 

of socio-technical regimes (Unruh, 2002; Kern and Howlett, 2009; Roberts and Geels, 2019). This policy 

regime plays an important part in stabilising incumbent system configurations, and is dependent on 

sympathetic actors within government agencies (Geels, 2014; Kuokkanen et al., 2018; Roberts and Geels, 

2019). As a consequence, strategically changing this socio-political selection environment requires changes 

in narratives, problem definitions and guiding visions that shape actors’ behaviour in the sectors in question 

(Turnheim and Geels, 2012; Kuokkanen et al., 2018; Rosenbloom, 2018; Davidson, 2019) - in our case agri-

food systems. As shared visions play a major role in the coordination of actors and coalitions within 

sustainability transitions (Smith et al., 2005; Rotmans and Loorbach, 2010; Späth and Rohracher, 2010; 

Hansen and Bjørkhaug, 2017), this suggests that analyses of discursive strategies can be an important 

contribution to the study of destabilisation governance (Davidson, 2019). 

Lastly, as was shown most clearly in the case of coal-phase out policies, the purposive destabilisation of socio-

technical regimes is likely to have large impacts on regional economies, including jobs, the devaluation of 

professional skills and the social fabric of regions dependent on the regime to be destabilised (Heyen et al., 

2017b; Johnstone and Hielscher, 2017; Rosenbloom, 2018). Successful destabilisation governance should 

therefore factor in expected grievances and stark political resistance to such projects, and ideally cushion their 

adverse social impacts in the sense of a just transition (Johnstone and Hielscher, 2017)  

In the following section, we will therefore review key conceptual contributions in the destabilisation 

governance literature, in order to transpose their insights to agri-food transition governance. 

3.3. Key conceptual contributions to the destabilisation governance 

literature 

The range of conceptual contributions upon which the destabilisation governance literature regularly draws is 

rather small. Texts discussing strategies for destabilisation very often refer back to two closely related papers 

by Turnheim and Geels (2012, 2013), who suggest a "Triple Embeddedness Framework" [TEF] to analyse 

regime destabilisation of industries. The TEF conceptualises firms as embedded in an industry regime, which 

is again embedded in an economic and a socio-political selection environment. The key point is that usually, 

these environments create substantial lock-in which stabilises dominant regimes. Against these pressures, 

destabilisation “results from the increase of external pressures and from the weakening of actor commitment 

to established regimes" (Turnheim and Geels, 2012, p. 38).  
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The Triple Embeddedness Framework thus draws attention to three main factors in regime destabilisation: 

First, the  “flow of financial resources from an external economic environment”; second, “legitimacy and 

support from wider public and policymakers in an external socio-political environment”; and third, the 

“endogenous commitment of firms-in-industries to the existing regime” in the form of trust or confidence 

(Turnheim and Geels, 2013, p. 1750). These three can be read as transition factors: destabilisation occurs 

largely through reduced financial flows or erosion of legitimacy, which, as a consequence, lead to reduced 

commitment to established regime elements. Consequently, purposeful regime destabilisation strategies can 

concentrate either on resource flows - suggesting regulatory policy instruments - or on legitimacy and public 

support, which would in turn suggest discursive strategies, with adequate research methods respectively (see 

also Roberts, 2017). 

Such discursive aspects are taken into account by (Stegmaier et al., 2014, p. 119), who suggest "six procedural 

dimensions of dedicated discontinuation governance (not to be understood as subsequent steps) and related 

governance problems" to discuss the case of the incandescent lightbulb phase-out through European Union 

energy efficiency regulation. These dimensions cover the alignment of problem perceptions among key actors 

and their strategic coalitions, accordingly angled agenda setting and the mobilisation of suitable policy 

instruments. Moreover, they mention the legitimacy and stability of political decision-making, as well as the 

aspect of “governing socio-technical aftercare” (Stegmaier et al., 2014, p. 121). Departing from Turnheim and 

Geels’ focus on the explanation of historical cases of regime destabiliastion, Stegmaier et al. (2014) explicitly 

discuss governance strategies for future transitions. While there is substantial overlap with the TEF, the 

authors focus strongly on the politics of destabilisation in the face of resistance most attempts at bringing 

down an existing regime are likely to be met with, and introduce new aspects such as socio-technical aftercare.  

Another important strand of the literature concerns “exnovation”, defined by Heyen et al. (2017b, p. 326) “as 

the purposive termination of existing (infra)structures, technologies, products and practices. It can be driven 

by different actors (the innovator but also other actors), for different (economic, ecological, ideological, or 

other) reasons, and it may occur in the short term or over a longer term and step by step (“phase-out”)”. The 

authors suggest four aspects for successful exnovation processes as key aspects of destabilisation governance. 

First, actor interactions: exnovation could be attempted through broad coalitions of actors (as in Stegmaier et 

al’s example of the incandescent lightbulb phase-out), through coercion (although this is likely to lead to 

sustained conflict) or by seeking consensus on the conditions of exnovation with stakeholders through fora 

(as in the case of the German coal phase-out) (Heyen et al., 2017b). These are of course ideal-types: pure 

government coercion without backing up by other actors seems unlikely, due to regime actors’ ties to policy 

makers (Geels, 2014). Second the authors discuss policy instruments for termination, starting from withdrawal 

of subsidies, through taxes to regulatory bans or withdrawal of permits. Third, they name policy instruments 

for socio-economic adjustments, aiming to reduce the burden on economic sectors or even regions, although 

they run the risk of introducing adverse incentives (Heyen et al., 2017b). Lastly, the authors draw attention to 



 

13 
 

the time horizon of exnovation processes, which they argue can span from weeks to decades. While longer 

periods allow actors to adjust, they also increase the chance of decision reversions (Heyen et al., 2017b). Thus, 

the exnovation literature also deals with aspects of policy strategies in destabilisation and transition 

governance more broadly (Rogge et al., 2017; Frank et al., 2020).  

Lastly, the widely cited contribution by Kivimaa and Kern (2016) already mentioned above describes four 

mechanisms of regime destabilisation, which the authors posit alongside a (longer list of) measures for niche 

support in “policy mixes for creative destruction” in a somewhat holistic framework of transition policy mixes. 

These categories of policy instruments include “Control policies”, which range from taxes, pricing or 

regulatory restrictions to put economic pressure on the regime to full-blown technology bans; “significant 

changes in regime rules”, such as structural reforms of the regime’s selection environment”; and reduced 

financial support for regime technologies through withdrawal of direct and indirect subsidies (Kivimaa and 

Kern, 2016, pp. 208–209). Finally, Kivimaa and Kern (2016)  discuss instruments aiming at changes in actor 

networks such as advisory councils, in which the role of incumbent actors can be actively reduced, or the 

creation of new bodies for the benefit of niches. Here, the authors can be credited with the development of an 

analytical framework for the analysis of the destabilisation component of real-world policy mixes going 

beyond mere technology phase-outs, which they test in an application to low energy policy mixes in Finland 

and the UK. Importantly, they also contribute the first fine-grained operationalisation for identifying policy 

instruments for regime destabilisation. 

These contributions mark the starting point of discussions of the potential for destabilisation governance in 

agri-food systems in the following section.  

4. Destabilisation governance in agri-food systems  

Based on our systematic literature review, we have identified three articles which deal with what we term 

destabilisation governance in agri-food systems. In this section, we will briefly discuss these contributions 

and then synthesise the existing literature, to highlight similarities, differences and blind spots between them 

in order to pave the road for further research into agri-food destabilisation governance.  

4.1. Existing agri-food systems destabilisation literature 

Discursive approaches are the starting point of Kuokkanen et al.’s (2018) discussion of destabilisation 

governance in agri-food systems, which builds on Turnheim’s and Geels’ Triple Embeddedness Framework 

in a Finnish case study to argue that, in food systems, the socio-political selection environment plays a central 

role. To this end, they build on the analysis of regime lock-in by Kuokkanen et al. (2017), who demonstrate 

how an unsustainable trajectory becomes entrenched in actors’ perceptions and institutional trajectories. In 

order to identify opportunities for strategic interventions, Kuokkanen et al. (2018) direct attention to the 

formation of socio-technical landscapes, as landscape pressures are being internalized by actors within and 
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outside of the regime: “our assumption is that before destabilization policies can be enacted, some changes in 

the selection environment must occur” (Kuokkanen et al., 2018, p. 1514). While the influence of regime actors 

can be expected to be relatively the largest, Kuokkanen et al. argue that the nature of the food system, bridging 

consumption and production of food, opens up venues for influencing the socio-political selection 

environment for non-incumbent actors, through e.g. boycotts or advocacy campaigns. Empirically, through an 

analysis of narratives and discourse coalitions the authors endogenise the selection environment and blur its 

conceptually clear-cut dimensions (Kuokkanen et al., 2018). Thus, they demonstrate how such an analysis can 

reveal how the selection environments supporting incumbent, unsustainable agri-food regimes can be 

destabilised.  

A similar, but larger-scale approach is promoted by Oliver et al. (2018), who discuss instances of “undesirable 

resilience in the food system”, which need to be overcome to allow transformative change towards 

sustainability. They aim to “identify ‘lock-in’ mechanisms that span four key areas – knowledge-based, 

economic/regulatory, sociocultural and biophysical constraints – which will help avoid ineffective siloed 

solutions to food system reform” (Oliver et al., 2018, p. 1). The authors advocate for first envisioning 

alternative system trajectories along the United Nations’ Sustainable Development Goals, including an 

analysis of the distribution of costs and benefits, then identifying mechanisms that underpin negative feedback 

loops and regime stability, and lastly identify leverage points that support or hinder transitions. After change 

has been initiated, desirable resilience should be locked in (Oliver et al., 2018). This contribution adds a 

synoptic perspective to food system governance, spanning solutions instigated by and pertaining to 

individuals, businesses and governments. However, this leads to a very high level of abstraction and 

genericity, which reduces its suitability for more fine-grained analyses: interventions need to be targeted at a 

scale at which there is chance of securing positive change. To this end, Oliver et al. (2018) suggest the city-

region level to support potentials of shorter supply chains. 

Lastly, in a case study of the German egg industry, Hörisch (2018) investigated the role of incumbent industry 

actors to find how large incumbent firms avoid regime destabilisation by integrating niche practices into their 

portfolio. Hörisch's (2018) work is thus an example of non-destabilisation in spite of regulatory changes which 

might have challenged the dominant regime, such as the ban of battery farms. Their work reiterates the 

instrumental role both of endogenous shocks to the system and targeted governance interventions to destabilise 

unsustainable socio-technical regimes. 

4.2. Lessons learned for food system destabilisation governance 

Building on this work, and taking the abovementioned particularities of agri-food systems into account, we 

suggest the following aspects as starting points for analyses of destabilisation governance in the sector.  These 

are derived from a synoptic view of the existing literature, and can be instrumental both for an analysis for 

destabilisation processes as well as the design of destabilisation governance.  
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System delineation:  

Existing literature on sustainability transitions in agri-food systems has not produced a standard approach for 

defining an appropriate scope of analysis. This is, however, crucial for destabilisation governance, in which 

the regime level stands conceptually and empirically central. Therefore, two questions arise: How is the 

specific socio-technical (sub-) system to be delineated, such that a dominant regime to be destabilised can be 

identified? And are both consumption and production sides of the food system addressed, or is the scope more 

limited? Even when the aim is an analysis of more limited exnovation attempts relating to one particular 

system element, clear system delineations draw the focus towards systemic interactions of the economic and 

socio-political selection environments. Moreover, system delineation determines the relevant sustainability 

issues of the respective socio-technical configuration. 

(De-)Stabilising resource flows: 

Destabilising regimes requires changes in the economic selection environment in which alternative socio-

technical configurations currently perform worse than their incumbent counterparts and which entrenches 

current development trajectories of the system. Here, the following questions arise: Which resource flows, 

especially of financial resources, and historical path dependencies stabilise the incumbent regime? Are there 

signs of weakening commitment of regime actors to the incumbent regime? In agri-food systems, this pertains 

for instance to the stability of food supply chains, the degree of economic actors’ embedding into traditional 

and alternative food markets, and thus their commitment to specific production and consumption models. 

Regarding regime stability in agriculture specifically, it is also important to assess farmers’ expectations for 

the future of their farms, including large investments and farm succession.  

Legitimacy of existing regime and of destabilisation governance 

We follow Kuokkanen et al. (2018) in their assessment that the food system offers particular opportunities for 

influencing the socio-political selection environment. We therefore suggest to ask: which narratives and 

normative sources are being deployed in the discourse pertaining to the regime in question? This directs 

attention towards normative struggles surrounding the incumbent regime, upon which attempts at 

destabilisation governance could build. Centrally, this opens up the question what imaginaries for alternative 

system configurations are being put forward. In agri-food systems, recent political contestations regarding 

agri-environmental regulation from farmers’ organisations and other civil society groups can serve as starting 

points of the analysis [reference], as can debates surrounding food security in the face of global population 

growth (Sutherland et al., 2015c), agroecology (IPES Food, 2016; Elzen et al., 2017), meat consumption and 

land-use change (Poore and Nemecek, 2018; Springmann et al., 2018; Willett et al., 2019), etc..  

Governance instruments targeting specific system elements 

Depending on the system delineation chosen for the analysis, a range of governance levels at which policy 

instruments could influence the destabilisation of the incumbent regime can come into view. In agri-food 
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systems, agricultural subsidies are likely to play a central role. In EU countries, these direct attention to 

European multilevel governance, such that all levels of government can come into focus as potential levers 

for destabilisation governance (Gollata and Newig, 2017; Massot Marti, 2020). Macro-level governance such 

as the EU Common Agricultural Policy or the global trade regime are always likely to play a role, but may 

appear as an external landscape feature, depending on the time and geographical frame analysed. Therefore, 

we suggest to ask: Which policy instruments at which relevant governance levels can be assumed to prop up 

incumbent regime elements or stabilise interactions between them and may be repealed? And which policy 

instruments at which governance levels can contribute to destabilising particular regime elements? Such policy 

instruments can for instance take the form of taxes, pricing or regulatory restrictions as well as technology 

bans (Kivimaa and Kern, 2016).  

Actor interests and coalitions in favour or against change  

Relatedly, understanding how the incumbent regime is being challenged and defended requires an 

understanding of central actors and their coalitions. Therefore, we suggest to ask the following questions: 

which coalitions of actors are instrumental to stabilising or destabilising incumbent regimes? Which interests 

are they pursuing? And which resources do they deploy to their ends? Analysing the formation and stability 

of actor coalitions permits an understanding of the “cognitive and political-strategic alignment of actors in 

terms of problem perception (‘making sense together’) and coordinated action (forming an advocacy 

coalition)” (Stegmaier et al., 2014, p. 117). In the case of agri-food systems, it is particularly important to 

assess alignment between political actors  and the interests of specific groups of agricultural producers and 

food industry actors (van der Ploeg, 2020). Relatedly, it is also important to ask which measures are being 

taken to minimise expected resistance against destabilisation. 

Aftercare 

Lastly, destabilisation governance does not end with the growth of a more sustainable system configuration. 

Instead, deliberate weakening of regimes pertains the entire process of sustainability transitions, and thus ends 

only when a new a new configuration has stabilised. This is, however, likely to produce loose ends of the 

incumbent regime, which may prove to be an important burden on the new regime in the making (Stegmaier 

et al., 2014). Thus, destabilisation governance should entail an element of socio-technical aftercare, which can 

be addressed through the following questions: Which measures are being taken to stabilise alternative regimes-

in-the-making and reduce unwanted side effects? And which measures are taken to control the technological, 

legal and political remains of the elements of the regime to be destabilised? In agri-food systems, this could, 

for instance, pertain to the long-term effects of ecological degradation from agricultural production 

(deforestation, soil depletion, GHG emissions, or nutrient runoffs), as well as public health effects of diets 

promoted by food industry actors. 
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4.3. Gaps in the literature 

While there is already a substantial body of conceptual work that can inform the study of agri-food 

destabilisation governance, important gaps in the literature remain. Before concluding this review, we will 

discuss some of these omissions. 

First, as has been discussed above, there is a near-complete disagreement on the nature of socio-technical 

regimes in research on agri-food transitions, as well as about the level at which they can most productively be 

analysed. As most empirical research has focused on niches, the occurrence of socio-technical regimes in 

practice has hardly been addressed. Yet, in order to ask how unsustainable regimes can be destabilised, how 

they can be operationalised and empirically pinned down needs to be clarified. More fundamentally, a 

discussion of regime destabilisation governance could be driven by an inquiry into the effects of agri-food 

policy in stabilising regimes in the first place.  

Second, as agri-food systems are undergoing protracted change towards larger, more specialised and capital-

intensive farms (although counter-movements are clearly visible, see IPES Food, 2016; Elzen et al., 2017; 

IPES Food, 2018), destabilising unsustainable regimes does not only entail pushing out existing system 

elements, but also maintaining, conserving and modifying threatened forms of agricultural production (Späth 

and Peters, forthcoming). What these practices and structures to be conserved are, is naturally subject to debate 

– in European agriculture, for instance, protecting family farms has been a persistent goal of agricultural policy 

(Almås, 1994; Sutherland et al., 2015b; European Commission, 2020); protecting traditional and local seed 

varieties is another goal of policy and social movements (Castree, 2001; Laforge and McLachlan, 2018; 

European Commission, 2020). However, the literature on destabilisation governance lacks concepts and 

frameworks to assess the suitability of policy to protect and conserve certain system elements during 

transitional change. This is especially important in light of the need for societal acceptance of destabilisation 

governance, given the rise of political contestation of agri-environmental policy in recent years (van der Ploeg, 

2020). 

Third, as Rogge and Johnstone (2017) note, the effects of destabilisation governance have not been 

systematically addressed in existing research. Moreover, most high-profile cases of exnovation processes  -

such as leaded fuel (Lovei, 1996), incandescent light bulbs (Stegmaier et al., 2014) or CFC cooling systems 

(Rayner, 2006) -  have in fact been rather simple technological substitutions, which went about largely without 

fundamental reconfigurations of socio-technical systems. The ongoing German nuclear phase-out, which 

Rogge and Johnstone (2017) analyse, is a rare exception in this regard. There is thus a clear need for a better 

understanding of potentially overlooked systemic effects of these exnovation processes and the conditions of 

their success. This is especially relevant for case studies of instances of agri-food destabilisation governance 

which go clearly beyond technological substitution, e.g. the abolition of milk quotas, phasing-out coupled 

payments, accession to European Common Market, and others. 
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Fourth, as pointed out by Feola (2019), transitions research should address the effects of the political-economic 

conditions, most importantly capitalism, in which sustainability transitions are to take place. This challenge 

pertains destabilisation governance to an even larger degree: as the socio-technical regimes standing in the 

way of significant environmental improvements in agri-food systems are fundamentally integrated into 

capitalist world markets, research into regime destabilisation requires accounting for the pervasiveness and 

stability of the political-economic model, without landscaping3 it (Geels, 2011; Feola, 2019). In future 

research, this entails that elements strongly associated with capitalist agri-food systems are likely to be the 

object of destabilisation governance, such that these governance attempts may themselves appear as 

inconsistencies in current agri-food policy mixes. 

Lastly, as noted in this article’s introduction, there is a pressing need to widen the geographical scope of 

destabilisation governance studies to include non-European and Global South cases. While agri-food systems 

differ substantially, the challenges that mandate deliberate destabilisation of unsustainable socio-technical 

regimes are frequently global in scope. 

5. Conclusion 

In conclusion, there are highly valuable conceptual foundations within STR upon which the study of regime 

destabilisation in agri-food systems can build. Existing analyses of destabilisation governance have taken an 

either-or approach to the study of policy mixes or discursive aspects. Bridging these approaches appears as a 

promising path for further research. As regime destabilisation is to a considerable extent a process of actors’ 

dealignment with existing configurations of socio-technical systems, such reorientation should be supported 

by destabilisation governance. Especially in agri-food systems, destabilisation governance therefore needs to 

be embedded in a broader attempt that simultaneously aims at well targeted and combined efforts of 

exnovation, innovation, technology support and modification of particular system elements.  

Lastly, the question in sustainability transitions is always how to define the system: how broad should we 

conceptualise it? Existing research on agri-food transitions shows cases of successful sustainability transitions, 

but only if the system is defined small enough. In larger systems, there is very little change (and not necessarily 

for the better): Reports on environmental performance of European agriculture show a worsening state of 

biodiversity and failure against other environmental targets, although GHG emissions have been slowly 

reducing (EEA, 2019; Lóránt and Allen B, 2019). Thus, in future studies of regime destabilisation in agri-food 

systems, a level of analysis has to be chosen that allows not only to account for the heterogeneity of agri-food 

systems, but also meaningfully takes structural change and inertia into view. Therefore, larger subnational 

regions seems to be an appropriate scale for the analysis - yet, the notion of the socio-technical regime at the 

                                                           
3 As Feola (2019) notes, the capitalist political economy and its influence can easily be conceptualised as an exogenous factor, 
conferred to the “landscape” level of the MLP framework. While this does not mean that capitalism is without influence, 
“landscape” factors are seldom attributed explicit analytical attention, see Geels (2011). 
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regional level needs to be more securely empirically grounded, especially with a view to the importance of 

policy for the sector. 
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6. Annex 

Literature review: agri-food destabilisation governance  

Search 
category 

search aim 
# hits 

Google 
scholar 

% 
Google 
Scholar 

# hits 
science 
direct 

% 
science 
direct 

search string 

A Sustainability 
transitions 
research 

16400 100 5501 100 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") 

B Transition 
Governance 

1110 7 295 5 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND ("transition governance" OR "governance for sustainability 
transitions" OR "transition policy")  

B2 Transition 
Governance 
alternative 

13100 80 2382 43 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND governance 

C STR and agri-
food 

13100 80 2.657 48 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND (agriculture OR food) 

C2 STR and 
agricultural/food 
systems 

1790 11 510 9 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability") AND 
("transition governance" OR "governance for sustainability transitions" OR "transition policy“) AND 
("agricultural system" OR "food system") 

D Transition 
governance and 
agri-food system 

103 1 29 1 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND ("transition governance" OR "governance for sustainability 
transitions" OR "transition policy")  AND ("agricultural system" OR "food system") 
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E STR and 
governance 
destabilisation 

3170 19 158 3 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND governance AND (destabilisation OR discontinuation OR 
exnovation OR "de-institutional") 

F STR agri-food  
destabilisation 

2.690 16 269 5 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND (agriculture OR food) AND (destabilization OR exnovation 
OR discontinuation) 

F2 STR agri-food 
system 
destabilisation 

419 3 59 1 ("sustainability transition" OR "sustainability transformation" OR "transition to sustainability" OR 
"transformation to sustainability") AND ("agricultural system" OR "food system") AND 
(destabilization OR exnovation OR discontinuation) 
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Introducing socio-political factors to the study of multi-technology interaction: 

legitimacy, expectations, and framing? 
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Changes in dominant technologies are a key contribution to reducing society’s CO2 

emissions and achieving sustainability transitions. Most research on innovations in 

transitions has focused on the development and diffusion of single technologies, such as 

fuel cells (Musiolik and Markard, 2011), or battery-electric vehicles (BEV) (Nykvist and 

Nilsson, 2015). However, more recent research has pointed out that the study of single 

technologies is not sufficient for an understanding of transitions and that interaction 

patterns are crucial (Andersen & Markard, 2019; Bakker, van Lente, & Engels, 2012; 

Sandén & Hillman, 2011). Technologies could support or hinder each other and this 

interaction needs to be understood to successfully govern their development. 

Only few studies have dealt with multi-technology interaction in the transitions literature. 

These studies identify different types of multi-technology interactions, such as 

competition and complementarity (Andersen and Markard, 2019; Markard and 

Hoffmann, 2016) or a wider set of interactions based on community ecology (Sandén and 

Hillman, 2011), and place the locus of interaction either between sectors, technologies, 

or parts of the supply chain. However, despite briefly mentioning the important influence 

of organizations, these studies have so far not addressed how actors perceive and affect 

multi-technology interactions and thereby transition trajectories. There is, hence, a lack 

of socio-political aspects in the studies on multi-technology interaction (Andersen and 

Markard, 2019).  

This leads to the following research question: 

How can socio-political factors be integrated into the study of multi-technology 

interaction? 
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Theory 

While multi-technology studies have so far neglected socio-political aspects, earlier 

single technology studies with a socio-political focus can provide a theoretical starting 

point. The studies draw on a multitude of research traditions and concepts. Studies of 

expectations draw on innovation studies, economics, and sociology (Geels and Raven, 

2006). Studies of legitimacy draw on organizational studies and sociology (Binz et al., 

2016; Geels and Verhees, 2011; Kishna et al., 2017). Framing, discourses, and beliefs are 

introduced from social psychology, sociology, and policy studies (Bögel et al., 2018; 

Geels and Verhees, 2011; Sovacool and Axsen, 2018). These studies are focused on the 

standing of a single technology. Expectations and legitimacy, for example, can determine 

where organizations allocate resources and which technology consequently succeeds. The 

theoretical concepts identified here, and the reference to organizations as influencers in 

the multi-technology studies, will serve as the basis for this research and for developing 

a conceptual framework of socio-political factors and multi-technology interaction. 

Method 

Based on the preliminary theoretical findings, a literature review is conducted to find 

relevant socio-political factors which were found to have an influence on the development 

of single technologies. The database Scopus is searched with the following keyword 

combinations in title, keywords, and abstracts: technology and innovation or alternative, 

and sustainability, and transitions, and actor or agency or social or socio-political or 

legitimacy or expectation or acceptance or discourse or framing or narrative.  

Findings 

The literature search yielded 685 documents. After sorting out articles not fitting the 

research field, 210 articles were left. Authors with most publications were identified as 

belonging to the sustainability transitions community, verifying the search approach. In 

accordance with the keywords, the review yields a significant amount of literature on 

legitimacy and legitimation, expectations, for example in strategy formation, as well as 

framing and discourses. In addition, literature on power dynamics, agency, and actor 

coalitions was identified. To integrate these findings into the study of multi-technology 

interaction, a conceptual overview needs to make explicit the intentions and activities by 

different actor groups towards technologies, as portrayed in the studies, rather than having 

the concepts as focal points. Such as conceptual framework is currently being developed.  

[This work is still in progress and findings are preliminary.] 
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Abstract 

Increasing pressures resulting from global environmental and climate change urge urban 

settlements to adapt to these challenges. In this context, the management of urban 

infrastructure takes on an important role. However, urban infrastructures in OECD 

countries are complex socio-technical systems that follow a rigid regime. The 

configuration and management thereof is not easy to adapt. In this context, strategic 

planning of technical urban infrastructure can help to set up long-term visions and 

develop innovative solutions to respond to these developments. Due to path-

dependencies that hamper future-oriented pathways, the implementation of the 

strategies turn out to be difficult and hence stabilizing the existing regime. In this paper, 

we identify the logic of business models as a moderator between strategy and practical 

implementation on firm level. In our research, we identify a gap of such a moderator on 

the level of innovation systems. In this paper, we introduce a tool that is capable of 

translating outcomes of strategic planning into practice on system level in a formal and 

explicit way: the Innovation System Canvas (ISC). For this purpose, we adapt the 

Business Model Canvas (micro level) to the logics of the innovation system (meso-level). 

The ISC provides the opportunity to interlink the relevant elements within the setup 

process of complex innovation projects in an explicit scheme. We demonstrate the ISC 

in the case of urban rainwater management in Bremen, where a new strategy for 

rainwater management for climate change adaption was developed and is now on its 

way to be implemented in the procedure for infrastructure planning. Based on our 

findings, we conclude that the ISC can help to structure the translation of visionary 



2 

strategy into practical implementation for the purpose of climate change adaption of 

urban infrastructure management. 
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1 Introduction 

Concerning mitigation of and adaptation to environmental challenges like climate change 

or resource depletion, the configuration of urban infrastructure take on an important role. 

These socio-technical systems deliver crucial public services (Loorbach, Frantzeskaki, 

& Thissen, 2010) as they comprise the physical and social networks to ensure energy 

and water provision, sewage and waste disposal, transportation, but also the availability 

of green belts. Thereby, these systems determine the adaptability and resilience of 

societies to the uncertainties and complexities of future developments. The socio-

technical systems of urban infrastructure in OECD countries are mainly based on a 

narrow socio-technical paradigm, which favors the construction of centralized and capital 

intensive physical infrastructure (Dominguez, Truffer, & Gujer, 2011; Truffer, Störmer, 

Maurer, & Ruef, 2010). Until today, the related tasks are mainly performed within the 

respective disciplines. Although these socio-technical configurations turned out to be 

highly efficient and successful in the past, the provision of public services in an 

environmentally, socially and economically sustainable manner is challenged by an 

increasing number of context uncertainties. For this reason, it seems advisable to 

reconsider the former success model by taking into account the whole range of available 

technical solutions, a broad range of assessment criteria in the infrastructure planning 

process (Störmer et al., 2009), and interdisciplinary collaboration between the 

responsible departments and areas of responsibilities. Due to the longevity of technical 

infrastructure components, strategic planning takes on an important role for rearranging 

the socio-technical configurations of the existing regime (Dominguez et al., 2011; 

Dominguez, Worch, Markard, Truffer, & Gujer, 2009; Truffer et al., 2010). Attempts have 

been made to provide adequate measures for strategic planning to deal with future 

uncertainty and complexity in dynamic environments (Dominguez et al., 2011). 

Nevertheless, an implementation and innovation deficit can be attested for planning 

outcomes in reality (Kiparsky, Sedlak, Thompson, & Truffer, 2013; Malekpour, Brown, 

Haan, & Wong, 2017), i.e. a gap between strategic planning and implementation in 

practice. 

In this paper, we present the Innovation System Canvas (ISC) as a tool to translate 

between strategic planning and practical implementation for transdisciplinary actors in 

cases off the beaten socio-technical tracks. The tool offers the possibility to translate 

new ways of doing things, i.e. innovative strategies or measures, into concrete actor 

constellations, resource endowment, and key activities in a participatory approach, 

including all relevant key actors and stakeholders. We define key actors as the ones who 

are actively participating in the implementation process and stakeholders as the ones 

who affect or are affected by the implementation but are not actively involved. Besides, 

the ISC allows to reflect on the values, costs and risks for all relevant parties to decide 
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on the efficacy of an innovative approach and to identify the need for incentive and 

compensation mechanisms. 

In order to propose a suitable approach to allow for the implementation of innovative 

solutions in well-established socio-technical infrastructure regimes, we build on the 

business model (BM) concept as a promising approach (Amit & Zott, 2015; Massa, Tucci, 

& Afuah, 2017; Teece, 2010). The BM concept can be interpreted as a conceptual model 

to translate strategic issues into coherent implementation (Dahan, Doh, Oetzel, & Yaziji, 

2010; Osterwalder, Pigneur, & Tucci, 2005), e.g. by means of an organizational design 

or process model (Wirtz, Pistoia, Ullrich, & Göttel, 2016).  

To cope with the high complexity of socio-technical urban infrastructure systems, we 

combine it with recent insights from the innovation system studies (Dominguez et al., 

2009; Dominguez et al., 2011). Innovation systems involves a broad range of actors and 

institutions and typically analyses transition processes that unfold over considerable 

time-spans (Farla, Markard, Raven, & Coenen, 2012; Markard & Truffer, 2008b). 

Innovation systems are composed of actors, networks, and institutions to create, diffuse 

and use knowledge (e.g. Benny Carlsson & Stankiewicz, 1991; Edquist, 2005; Malerba, 

2002). Amongst others, the strand of literature focuses on socio-technical transitions in 

technical urban infrastructure systems (e.g. Haas, Watson, & Eichhammer, 2008; Pahl-

Wostl, 2006; Wesche, Negro, Dütschke, Raven, & Hekkert, 2019).  

The ISC is conceptually based on the Business Model Canvas (BMC) (Osterwalder & 

Pigneur, 2010), an explicit model that visualize different aspects of the BM (Massa, 

Tucci, & Afuah, 2017), the extended version for infrastructure investment (Foxon et al., 

2015), an actor-oriented perspective on innovation systems (Markard & Truffer, 2008a) 

and the functions of technological innovation systems (TIS) (Bergek, Jacobsson, 

Carlsson, Lindmark, & Rickne, 2008; Hekkert, Suurs, Negro, Kuhlmann, & Smits, 2007). 

Instead of focusing on the value chain and profit generation mechanisms as in the 

original version of the BMC, the ISC identifies the actor-based components to set up an 

innovation project in a complex socio-technical system. In this paper, we illustrate the 

case of strategy implementation in urban infrastructure planning for climate change 

adaption in the city of Bremen, Germany. 

The paper proceeds as follows: First, we give insight into the strategic infrastructure 

planning procedures that still stabilize the existing regime in urban infrastructure 

systems. We than draw on the business model and transition literature to identify a new 

perspective to overcome unsustainable socio-technical configurations. We introduce the 

ISC as a tool to coordinate the translation between strategy and implementation. Section 

3 elaborates the empirical and methodological approach. In section 4, we illustrate the 

benefits and shortcomings of the new tool for the case of urban rainwater management 

in the city of Bremen, Germany. Section 5 highlights implications of the new tool for the 

integration of innovative concepts in strategic planning. Section 6 concludes by putting 



5 

the ISC into wider context and discussing the relevance of this tool for strategic planning 

in general. 
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2 Identifying implementation options for innovative strategic planning 

approaches in urban technical infrastructure  

2.1 Conventional planning procedures as part of the existing regime  

In theory, suitable strategic planning visions and technical approaches often already exist 

to meet the above-mentioned challenges for the provision of public services via urban 

technical infrastructure. However in implementation efforts, the required progress 

reflected in visionary approaches to deal with climate change and other pressing 

environmentally and socially relevant challenges often seems to fail. In the literature, 

these deficits are called innovation deficit (Kiparsky et al., 2013; Thomas & Ford, 2005) 

or implementation deficit (Holden, Linnerud, & Banister, 2014; Malekpour et al., 2017; 

Rijke, Farrelly, Brown, & Zevenbergen, 2013). Both deficits deal with the slow uptake of 

sustainability visions and concepts in practice. The former criticizes a missing socio-

technical perspective in planning, the latter addresses the integration of sustainable 

development goals in planning and policy rhetoric, which in the end does not result in 

change of practical execution (Bulkeley & Betsill, 2005).  

Strategic planning of urban infrastructure has been identified as an important key to 

practically operationalize environmental sustainability visions (Malekpour, Brown, & 

Haan, 2015). The endeavor is to leave the stage where sustainable development is 

nothing more than an ideal political concept (Holden et al., 2014), but bridging the gap 

to practical implementation. On the other hand, although opening up over time, 

conventional urban planning still rather stabilizes current regimes and resists radical 

change than destabilizing and transforming disadvantageous systemic configurations 

(Wolfram, 2018). One reason can be found in the rigidity of conventional technocratic 

approaches linked to the planning procedures of today (Ferguson, Frantzeskaki, & 

Brown, 2013). Malekpour, Haan, and Brown (2016) agree as they point at "the path-

dependent legacy of conventional approaches" (Malekpour et al., 2016, p. 192). In these 

procedures, uncertainty is supposed to be reduced by ignoring system alternatives and 

considering a narrow set of (economic) values (e.g. Dominguez et al., 2011; Pahl-Wostl, 

2006; Truffer et al., 2010). As conventional planning procedures are following a linear 

and rational paradigm based on past boundary conditions (Alexander, 1984; Lienert, 

Schnetzer, & Ingold, 2013), they face difficulties in dealing with increasing dynamics, 

uncertainties, and complexities that come along with climate change and other elusive 

future developments (Dominguez et al., 2011; Malekpour et al., 2016). 

Strategic planning can be summarized as a set of processes to approximate possible 

future scenarios to decide on courses for present actions. Strategic planning aims to gain 

an idea about future developments, align the understanding of different parties, and 

create a shared goal (Dominguez et al., 2009). To account for the complexity of socio-
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technical systems of urban infrastructure and take a wide set of potential impacts for all 

relevant stakeholders into consideration, an elaborate and open strategic planning 

approach seems adequate (Störmer et al., 2009). On the other hand, strategic planning 

need to be aligned with practical operation. This means that identified strategic options 

need to be implemented, also in cases where well-trodden paths are left. Due to the high 

relevance of technical urban infrastructure for public service delivery and sustainability 

transitions of urban spaces, it seems important to organize the translation between 

strategy and implementation in an open and discursive approach.  

2.2 Combination of business model perspective and transition theory to 

deliver public services in practice 

In the business studies literature, we find business models as a means for the coherent 

implementation of a strategy (Dahan et al., 2010). A business model in that sense can 

be understood as a link between strategy (future planning) and the operative 

implementation (process management). Operative implementation can take place in the 

course of an organizational design or process model (Wirtz et al., 2016). In other words, 

a business model can be described as a "blueprint" to disclose how companies do 

business in order to achieve their objectives (Osterwalder et al., 2005; Zott, Amit, & 

Massa, 2011). The main hub of a BM is the focal firm and its partners (Zott et al., 2011). 

In that sense, a business model is an activity system, designed and enabled by a focal 

firm in concert with other stakeholders that can span firm and industry boundaries to 

generate value through boundary-spanning transactions (Amit & Zott, 2015; Zott et al., 

2011). Wirtz et al. (2016) define a BM as "a simplified and aggregated representation of 

the relevant activities of a company". According to the authors, BMs incorporate the 

architecture of value creation, strategic as well as customer and market components in 

order to achieve the goal of generating or securing competitive advantages. A BM should 

not only be a static approach but should always be critically regarded from a dynamic 

perspective, i.e. the need for business model evolution or business model innovation due 

to internal or external changes over time.” (Wirtz et al., 2016). 

To capture value from innovative solutions, managers in firms often need to expand their 

perspectives to find appropriate business models. The outcome of new ways to do 

business is called business model innovation (Chesbrough, 2010). A widely adopted tool 

for supporting business model innovations is the BMC (Osterwalder & Pigneur, 2010). 

The BMC provides a formal representation of a business model in an explicit way (Wirtz 

et al., 2016). The BMC aims to visualize the business model and provide a shared 

language between all relevant actors about how an enterprise functions in terms of value 

creation, delivery, and capture (Osterwalder & Pigneur, 2010). Foxon et al. (2015) 

extended the BMC approach for decision-making under uncertainty for infrastructure 



8 

investment decisions. We consider the BMC as an interesting tool to promote the 

implementation of innovative strategic planning approaches within technical urban 

infrastructure. 

The difficulty of applying the BM concept in strategic planning for technical urban 

infrastructure are the foci on single-actors and competition (Wirtz et al., 2016). 

Furthermore, traditional business models prioritize partial economic gains over social 

and environmental objectives (Foxon et al., 2015). Opposed, the purpose of technical 

urban infrastructure is to provide public services for societies. Decisions in this field affect 

many different actors and stakeholders, including the civil society (Lienert et al., 2013). 

Decisions on infrastructure investments often fix the status quo for ecological, social, and 

economical outcomes for decades to come (Truffer et al., 2010). As the emphasis on 

single-actors and a narrow value assessment falls too short for innovations in the 

provision of public services, we propose to combine the business model perspective with 

the systemic perspective of innovation studies.  

The innovation literature focuses on the analysis of (radical) innovation processes. One 

key concept to analyze these processes is the innovation system approach (Bo Carlsson, 

Holmén, Jacobsson, Rickne, & Stankiewicz, 2002; Chang & Chen, 2004; Edquist, 1997). 

Innovation systems are composed of actors, their networks and institutions that develop, 

diffuse and use innovations (Edquist, 1997; Markard & Truffer, 2008b). Actors typically 

encompass private firms or firm sub-units, governmental and non-governmental 

agencies, universities, research facilities, venture capitalists, associations, or others 

(Markard & Truffer, 2008b). Actors are the system components that "perform innovation 

activities and pursue deliberate strategies" (Markard & Truffer, 2008a, p. 445). Another 

important element of innovation success that are provided by actors are key resources 

(Markard, Stadelmann, & Truffer, 2009). "Key resources for innovation success [...] 

emerge out of the interaction between different actors, i.e. through their actual 

commitments and innovation activities in networks. Such emergent properties are 

beyond the control of individual innovators [...]" (Markard et al., 2009, p. 656). Institutions 

can be regarded as the 'rules of the game' and are rather passive (Edquist, 2005). These 

can for example comprise laws and regulations, socio-cultural as well as technical 

norms, use patterns, and shared expectations. According to Hekkert et al. (2007) 

"innovation systems are a very important determinant of technological change" (Hekkert 

et al., 2007, p. 413). As technological change is a dynamic process, a dynamic 

innovation system approach helps to understand and better guide the direction of 

change. Thereby, the analysis of technological change focuses on systematically 

mapping the activities (or functions) of innovation systems that result in technological 

change (Hekkert et al., 2007).  

To answer the research question on how socio-technical systems of urban infrastructure 

can be transformed to a more sustainable, future-oriented and resilient configuration, 
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e.g. for climate change adaptation, the ISC elaborates on micro-meso level interaction 

more thoroughly as suggested by Markard and Truffer (2008a). The ISC provides a tool 

to visualize the relevant elements of this interaction explicitly. With the approach of the 

ISC, we seek to facilitate collaboration between transdisciplinary actor groups in the 

relevant innovation system. In the past, there have already been efforts to combine the 

business model logic with a systemic perspective (e.g. Bidmon & Knab, 2018; Bohnsack, 

Pinkse, & Kolk, 2014; Sarasini & Linder, 2018). Nevertheless, leaving the micro-level to 

include all relevant actors and stakeholders on innovation system level in the 

implementation process has so far not been addressed.   

2.3 Formal conceptual representations of the innovation system's inherent 

structure  

For the design of the ISC, we take the BMC as the formal conceptual representation of 

the BM components as the starting point. The BM literature offers varying components 

of which a BM is composed of. In their paper, Wirtz et al. (2016) provide an overview of 

these business model components. We combine the insights from the BM literature with 

the extended BM for sustainability of Foxon et al. (2015) to include economic, social and 

environmental value streams and propositions (Foxon et al., 2015). To incorporate the 

relevant functions for technological change, the conceptualization of the ISC is further 

informed by the TIS functions of Hekkert et al. (2007) and Bergek et al. (2008). In Table 

1, we provide an overview of the different inputs to conceptualize the ISC. 
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BM origin  Extended BM for 

sustainability 

TIS functions  Implication for the ISC 

Strategy model 

• "Core strategy" as a 

central component 

of the BM 

• Implications of 

corporate strategy 

for BM 

 

• BMs need to incorporate 

social and environmental 

value streams and 

propositions as well as 

economic values in order 

to facilitate genuinely 

sustainable infrastructure 

investment 

• Entrepreneurial activities / 

experimentation: strategy as 

basis of decision-making for 

entrepreneurial activities 

• Guidance of the search / 

Influence on the direction of 

search: setting the direction of 

technological change in terms of 

pursued activities and resource 

endowment 

• Legitimation: influence of 

legitimacy on actors' 

expectations and strategy 

• Resource mobilization: basis 

input for strategy implementation 

and activities 

The translation between the 

overall strategy (visions and 

missions) of an innovation 

system and the identification of 

the key elements that are 

relevant for the practical 

implementation is the core goal 

of the ISC. However, following 

the conceptualization of the BM 

of Osterwalder and Pigneur 

(2010), the overall strategy 

(vision and mission) of the TIS is 

not explicitly visualized in the 

ISC.  

Resource model 

• Company-internal 

and external 

material and 

immaterial 

resources 

• Resource allocation for 

infrastructure 

investments need to 

incorporate social and 

environmental value 

streams and propositions 

as well as economic 

• Knowledge development and 

diffusion: knowledge as 

important resource  

• Guidance of the search / 

Influence on the direction of 

search: setting the direction of 

technological change in terms of 

Material and immaterial 

resources are a core component 

of the ISC. According to Markard 

and Truffer (2008a) resources 

are one of the core building 

blocks of an actor-oriented 

innovation system analysis. In 
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• competencies and 

capabilities 

values in order to 

facilitate genuinely 

sustainable infrastructure 

investment. 

pursued activities and resource 

endowment 

• Legitimation: influence of 

legitimacy on resource 

mobilization 

• Resource mobilization: resources 

as basic input to all activities 

within the innovation system.  

• Development of positive 

externalities: positive influence 

on legitimacy and consequently 

on resource mobilization 

the ISC, the relevant resources 

are explicitly incorporated. 

Network model 

• Networks and 

partnerships and 

their influence on 

value creation of a 

company 

• Multi-agent, multi-level 

and multi-objective 

nature of infrastructure 

• Knowledge diffusion (through 

networks): exchange of 

information as essential function 

of networks; network activities as 

a precondition to learning by 

interacting  

In the BM and innovation system 

literature, networks and 

partnership are regarded as core 

structural components. Within the 

ISC, the network is explicitly 

incorporated in terms of key 

actors. 

Customer model 

• important role of 

customers for BM 

• design of 

customer interface 

 • Guidance of the search / 

Influence on the direction of 

search: articulation of demand 

from leading customers  

• Market formation: demand profile 

of customers and users  

For BMs, the customers have a 

special importance. In the BM 

literature, the role of the 

customer, the design of the 

customer interface, and relevant 

offers to the customers are part 
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• relevant offers for 

the customers in 

terms of products 

and services 

 

• Resource mobilization: 

customers influence on resource 

mobilization  

of the customer model. For the 

ISC, we decided to expand the 

concept of customers to 

stakeholders. Stakeholders 

include customers / users as one 

important part. Stakeholders can 

either receipt services or 

products, can influence 

innovation activities or are 

influenced by these. 

Market offering model 

• value proposition, 

i.e. the 

benefit/value that 

is offered to the 

customer 

• competitors 

• market structure 

to which the offer 

is transferred 

• Value proposition is 

inherently more complex 

than in the original BMC.  

• Needs to incorporate 

direct values from 

infrastructure use, as 

well as the indirect 

values infrastructure 

(ecological, economic 

development, social) 

• Legitimacy: the new technology 

and its proponents need to be 

considered appropriate and 

desirable by relevant actors in 

order for resources to be 

mobilized and for demand to 

form  

According to the customer 

model, the market offering model 

of the ISC is expanded for all 

stakeholders. Furthermore, the 

value proposition is extended to 

reflect the various values it offers 

to the stakeholders 

Revenue model 

• revenue 

generation 

• Also the revenue 

generation and revenue 

streams are affected by 

the special 

characteristics of 

• Market formation: revenue 

generation as stimuli for market 

formation 

• Legitimacy: legitimacy as a 

prerequisite for revenue 

In the ISC, we propose to 

explicitly include all kinds of 

revenues, values, and positive 

externalities that are created for 
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• revenue structure 

and revenue 

streams 

infrastructure and needs 

to be extended (fiscal, 

economic development, 

social, and ecological) 

generation; vested interests as 

opponent of TIS formation 

• Positive externalities: generation 

of positive externalities as a key 

process  in the formation and 

growth of a TIS 

the relevant actors in the 

innovation system 

Model for service 

provision (key 

activities) 

• process of 

transforming 

goods of lower 

order into goods 

of higher order by 

internal company 

processes 

 • Entrepreneurial activities / 

experimentation: turn potential of 

new knowledge, networks, and 

markets into concrete actions; 

generate and take advantage of 

new business opportunities; 

probing into new technologies 

and applications; social learning 

process 

• Knowledge development and 

diffusion: mechanisms of 

learning, exchange of information 

• Guidance of the search / 

Influence on the direction of 

search: interactive and 

cumulative process of knowledge 

exchange 

In the ISC, key activities are one 

of the main actor-based 

components. Both in the BM and 

innovation system literature, they 

play an important role. 
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• Market formation: creation of 

protected spaces and market 

places 

• Resource mobilization: 

Resources as a basic input to all 

activities within the innovation 

system 

• Legitimation: creation of 

legitimacy/counteract resistance 

to change 

• Development of positive 

externalities 

Procurement model 

(input): 

• integration of 

modern 

procurement 

management in 

the BM 

 • Market formation: creation of 

market places 

• Resource mobilization: 

Resources as a basic input to all 

activities within the innovation 

system; allocation of sufficient 

resources 

In the ISC, we did not explicitly 

incorporate this component.  

Financial model 

• function of control 

and financial 

planning (capital 

flow, cost 

structure) 

• Current methods of cost-

benefit analysis of 

infrastructure investment 

often prioritize partial 

economic gains over 

 In the ISC, we propose to 

explicitly include all kinds of 

costs, risks and negative 

externalities that are relevant for 

the actors and stakeholders in 

the innovation system.  
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social and environmental 

objectives. 

Table 1: BM components (Wirtz et al., 2016), extended BM for sustainability (Foxon et al., 2015), and TIS functions (Bergek et al., 

2008; Hekkert et al., 2007) as baseline for the ISC conceptualization 
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The ISC (Figure 1) provides a tool to structure the discourse between the relevant actors 

in an innovation system and develop a common language. The dedicated outcome are 

one or several options for implementing a strategy (either in general or for concrete 

interventions that follow a strategic plan). Based on the actor-oriented perspective of 

innovation systems (Markard et al., 2009; Truffer, Schippl, & Fleischer, 2017), the ISC is 

designed as a participatory tool to provide customized and actor-spanning 

communication and coordination mechanisms. It is a tool to support the coordination of 

innovation activities in municipal contexts. All blocks of the ISC are ideally supposed to 

be approximated in a discursive format.  

 

Very important Important Less important

Stakeholders

Value Streams Costs and Risks

Ecological

Economic

Social

Ecological Economic

Social

Safety-

relevant

Technical

Key actors Key activities
Resources / 

Competences

Implementation Legitimacy 

Values , cost, and riskss for key 

actors
Values   cost, and riskss for stakeholders

Costs and Risks

Ecological

Economic

Social

Value Proposition

Direct 

consumption
Ecological

Economic Social

Safety-

relevant
Technical

Incentive and Compensation 

Mechanisms

Network

Intermediary

 

Figure 1: The Innovation System Canvas for strategic planning in technical urban 

infrastructure ------ Layer 1 -Actor-based components; ------ Layer 2 - Intermediary; ------ 

Layer 3 - Incentive and compensation mechanisms 

For complexity-reduction, we separate the ISC into three layers: Layer 2 (in orange): 

"actor-based components" reveal the components that are relevant for the 

implementation of a strategy, layer 2 (in blue): the "intermediary" indicates the need for 

coordination in complex socio-technical systems, and layer 3 (in green): "incentive and 

compensation mechanisms" are included to equalize disparities. Each layer is divided 

into concrete categories and building blocks, e.g. the category "implementation" of layer 
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1 contains the building blocks "key actors", "key activities", and "resources / 

competences". In contrast to the nine building blocks of the traditional BMC on single-

actor level, the ISC is more complex. This way, we ensure to incorporate "the physical 

artefacts, agents, inputs, activities and outcomes that aim to create, deliver and capture 

economic, social and environmental values over the whole infrastructure life cycle” 

(Bryson et al., 2014, p. 14) at the intersection between strategic planning and 

implementation. The use of the ISC does not represent a linear process, but may require 

an iterative process. Furthermore, in the iterative process, additional actors and 

stakeholders may be identified to be included in further iterations. 

In the following, we explain the conceptualization of the ISC more thoroughly. All in all, 

the conceptualization is based on the BMC of Osterwalder and Pigneur (2010) and 

further development of Foxon et al. (2015), but it is adapted where needed to the 

requirements of the organization of actor networks in municipalities. 

3.1.1 Layer one - Actor-based components 

Layer one entails the actor-based elements that need to be considered when 

implementing the strategy. It is subdivided into four categories, i.e. "implementation", 

"values, costs, and risks for key actors", "legitimacy", and "value, costs, and risks for 

stakeholders". The categories are further broken down into concrete building blocks. The 

category "implementation" entails the building blocks "key actors", "key activities", and 

"resources / competences" that are needed to implement a strategy. In the ISC; we 

define the key actors as the actors that need to be actively involved in the project, e.g. 

by pursuing key activities or by providing key resources and competences. The category 

"values, costs, and risks for key actors" follows the same logic as in the original BMC for 

the focal firm, but instead of focusing on economic value and cost, all relevant value 

streams, costs, and risks (ecological, economic, social, safety-relevant, technical) are 

supposed to be collected here for all key actors. It is recommended to directly indicate 

the relevant value streams and costs to the respective key actors to identify unequal 

distribution thereof. This is important to derive incentive and compensation mechanisms 

later in the process (layer 3). An additional building block entails "risks", as risks are 

another important decision factor for key actors when deciding whether and under which 

circumstances to participate in a project or not. The category "legitimacy" entails all 

stakeholders who are not actively involved in the project, but who can affect or are 

affected by the outcome of the strategy (Reed et al., 2009). To further follow that logic, 

we include the category "values, costs, and risks for stakeholders" to replace the building 

block "value proposition" in the original BMC that is dedicated to the customers of a focal 

firm. The building block gives answer to the question: Who benefits and for whom is 

value generated? On the other hand, with the building blocks "costs" and "risks", light is 

shed on the question: Who loses value and who bears costs and risks? Again, it is 
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advisable to distribute the value propositions, costs and risks to the stakeholders directly 

to identify need for action in terms of incentive and compensation mechanisms later. 

3.1.2 Layer two - Intermediary 

The intermediary takes on an important role for coordinating and mediating the process 

of "reshaping the relations between production and consumption relating to urban 

infrastructures" (see Guy, Marvin, Medd, & Moss, 2012, p. 2). In other words, the 

intermediary works in-between the emerging socio-technical elements and networks of 

the new system that is needed to provide urban infrastructure services in a more 

sustainable way (Guy et al., 2012). The intermediary actor can act on different levels, 

e.g. on system level between multiple actors and interests, on niche level intermediating 

between local projects, or on process level, intermediating within experimental projects 

or specific processes contributing to transitions (for further information on the different 

forms of intermediaries and levels of intermediation, see Kivimaa, Boon, Hyysalo, & 

Klerkx, 2019). Guy et al. (2012) outline that intermediaries can be very different forms of 

actors, e.g. individuals, organizations, networks, institutions, processes, or even 

technologies. If the business model in the business model literature can be described as 

a series of boundary-spanning transactions carried out by a focal firm with external 

parties to generate values (Zott et al., 2011), in the context of urban infrastructure the 

network of actors is responsible for the transactions for value creation. The network is 

ideally coordinated by a designated intermediary to handle the complexity. Just like the 

BMC for business model innovations (BMI), the ISC can help to redefine the structure of 

these transactions in the innovation system in an explicit and transparent way. 

3.1.3. Layer three - Incentive and compensation mechanisms 

The assessment of a successfully delivered and satisfactory provision of public services 

through technical urban infrastructure is characterized by many different viewpoints and 

positions (Hodson & Marvin, 2010). The relevant actors and stakeholders include utilities, 

local authorities, regulators, consumers, citizens, businesses, and others. The relevant 

evaluation criteria range from economic growth, climate change mitigation and climate 

change adaption, social inclusion, resource consumption, etc. (ibid.). For this reason, 

Hodson and Marvin (2010) state that effective responses to these circumstances require 

coordination of (conflicting) interests. Consequently, we consider the identification of 

incentive and compensation mechanisms to align the different interests and needs 

essential when advocating for change in the socio-technical system of urban 

infrastructure. The incentive and compensation mechanisms can be either project-
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internal, on municipal level, or on higher level in the multi-level governance system 

(Bulkeley & Betsill, 2005). 

 

 

   

 



20 

3 Method and case selection 

3.1 Empirical domain of urban rainwater management in Germany 

The sector of urban water management, in this case the infrastructure design to provide 

services for sewage disposal, is an illustrative example for a path-dependent, rigid socio-

technical system that provides central public services to the society. In OECD countries, 

the socio-technical regime of the system emerged during the 19th and 20th century. The 

main reason for its setup were hygienic concerns in European cities, as a growing 

number of population resulted in increasing pressure from sewage waste disposal on 

streets, in canals and public cesspools. Due to gradual transformation processes, the 

sewage system became the configuration we know as the existing regime in OECD 

countries today (Geels, 2006; Moss, 2000). Meanwhile, the existing regime configuration 

is challenged by emerging pressures, e.g. by climate change and other environmental 

challenges. We consider Germany as an interesting case for our study, as a lot of effort 

has been put in setting up strategic planning experiments with innovative visions for the 

design of future water infrastructure in Germany, and still there are only a few projects 

implemented in practice (e.g. Augustin et al., 2014; Sievers, Wätzel, Londong, & Kraft, 

2016).  

In Germany, many municipalities are confronted with the consequences of climate 

change. Heavy rainfall events, floods, urban heat island effects and droughts are 

increasingly affecting the well-being of citizens but also the functionality of technical 

urban infrastructure. The former success model of discharging wastewater via a central 

sewer is increasingly being challenged. One opportunity of handling urban wastewater 

in a more sustainable manner is the decoupling of rainwater from the central sewer, e.g. 

by integrating blue-green infrastructure components. Blue-green infrastructure (BGI) 

allows for sustainable stormwater management features that utilize natural processes, 

leads to cooler microclimates and the reduction of surface water runoff in urban areas 

(for further information, see e.g. Gill, Handley, Ennos, & Pauleit, 2007; Liao, Deng, & 

Tan, 2017). The application of BGI for storm water management contains different 

concepts of natural, semi-natural and engineered features and comprises different terms 

such as Low Impact Development (North America and New Zealand), Water Sensitive 

Urban Design (Australia), Sponge Cities (China), Alternative Techniques (France), Best 

Management Practices(North America) and Sustainable Drainage Systems (UK) 

(Williams et al., 2019). 

However, while BGI is increasingly taken up in practice, it is still far from mainstream. 

Liao et al. (2017) state that "around the world, grey infrastructure continues to dominate 

stormwater management in existing cities, as well as new development and 

redevelopment projects" (Liao et al., 2017, pp. 220–221). The integration of BGI into the 

existing design of technical urban infrastructure requires a transdisciplinary approach to 



21 

urban development with active community engagement and participation (Wong & 

Brown, 2009). This requirement differs strongly from commonly practiced planning and 

implementation routine for technical urban infrastructure in German cities today, that is 

characterized by disciplinary 'silos' rather than transdisciplinary networks. 

3.2 Innovation of organizational models for the integration of blue-green 

infrastructure on municipal level 

In the existing socio-technical regime of urban infrastructure, the organizational 

structures, institutional arrangements and socio-cultural meanings are well established 

for serving multiple purposes, e.g. the provision of electricity, heat, and water or the 

removal of sewage and waste. So far, the actors at administrative level in municipalities 

have been working relatively independently from each other in their respective expert 

fields. For sewage waste disposal established in Germany today, that means that all 

responsibilities in planning, operation, and maintenance as well as the distribution of 

value creation, costs and risks among the key actors are clarified. There are defined 

areas of responsibility and generally recognized codes of practice. When implementing 

new strategies that lead to concrete and innovative measures on operational level, new 

interfaces and responsibilities are likely to emerge or, even more important, are required 

for the successful implementation of the strategies. Consequently, new organizational 

structures need to be designed that adequately display and serve these new interfaces 

and responsibilities of the new socio-technical system in which the strategy is embedded. 

We conclude that strategies and measures for adaptation to climate change on municipal 

level needs transdisciplinary collaboration a new organizational models. As a 

consequence, the way of how infrastructure management in municipalities is conducted 

needs to be fundamentally revised. With the ISC, we provide a tool to structure the 

innovation process for the development of new collaboration formats and organizational 

models.  

So far, we conducted nine expert interviews with experts from a broad variety of different 

actor groups to further identify potential for improvement and identify suitable application 

fields of the ISC. The experts' background ranged from a civil engineer in a utility and in 

a housing company, project managers in public administration (both on municipal and 

national level), the managing director of a municipal umbrella organization, and scientists 

in the relevant research field. In this process, we identified the integration of Blue-Green 

Infrastructure (BGI) for urban rainwater management as an interesting case in Germany 

for applying and testing the ISC. Besides, we utilized the tool to reveal the relevant 

components of the climate adaption strategy (Klimaanpassungsstrategie, KLAS) in the 

city state of Bremen. For this purpose, we conducted six expert interviews with experts 

of KLAS in Bremen.  
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4 Application of the ISC in the city state of Bremen, Germany 

In the following section, we introduce the climate adaption strategy 

(Klimaanpassungsstrategie, KLAS) in the city state of Bremen, where we demonstrate 

the application of the ISC within a real-world example. KLAS was established in 2018 to 

coordinate the innovation process for heavy rainfall management in Bremen. The project 

platform, which is staffed with the project leader and the project coordinator, is 

thematically and hierarchically based at the Senator for Climate Protection, Environment, 

Mobility, Urban Development and Housing in Bremen.  

4.1 KLAS - climate adaption strategy in Bremen 

Climate change in Bremen can have different impacts, e.g. the increase of extreme 

rainfall events or droughts. Within KLAS, Bremen seeks for new strategies to cope with 

the former one. In August 2011, two extreme rainfall events have highlighted the 

vulnerability of the city towards the consequences of these events. The KLAS project is 

therefore setting out to develop a climate adaptation strategy in order to increasing the 

city's resilience towards future developments in the long term. 

Until today, rainwater in Bremen is largely discharged through the sewage system (sewer 

network with a length of 2,300 kilometers) in densely populated areas. Due to the existing 

system configuration, only a small part of the rainwater can seep through the soil into the 

groundwater. During heavy rainfall events, Bremen's sewage system can fill up within a 

very short time. In extreme situations, it can happen that the sewage system cannot 

absorb all of the accumulating rainwater. Results are temporary flooding of lower parts 

of the terrain, such as subways. Besides, property damages can be the result of 

rainwater penetrating buildings through unsecured basement windows and entrances or 

underground car park entrances. 

KLAS is a project platform that addresses the management of heavy rainfall events in an 

transdisciplinary manner in various fields of work. The project platform runs parallel to 

the regular administrative operations to ensure the functionality of the existing socio-

technical system. KLAS seeks answers to the overarching question on which climate 

adaption strategies are needed and on how these strategies can be implemented in the 

regular administrative procedures in Bremen. Within KLAS, three working areas are 

established: 1) risk management and flood prevention for critical infrastructures, 2) water 

and climate sensitive urban development at district level 3) self-provision of property 

owners against the consequences of heavy rainfall events.  

4.2 Innovation System Canvas for the integration of BGI in Bremen 

As the paper is dealing with the integration of BGI components in the existing setting of 

technical urban infrastructure, we chose working area 2) water and climate sensitive 
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urban development at district level as a suitable example for the demonstration of the 

ISC. We applied the canvas on superior planning level for the strategy implementation, 

i.e. not based on single BGI measures. For this purpose, we conducted expert interviews 

within the KLAS project. 

4.2.1 Layer 1 - Actor-based components  

With the input of the experts in KLAS, we reconstructed the actor-based components 

(Table 2) that are relevant for the strategy implementation of water and climate sensitive 

urban development at district level. We use the codes (a1) - (a7) to identify the relevant 

key activities, resource and capacity endowment, costs, and risks for each of these key 

actors in the ISC. 

Category 1: Implementation 

Key actors 

• Department of qualitative water management (a1): has been established as an 

official function for the issues of heavy rainfall management and sustainable use of 

rainwater in the course of formal planning processes in the city state of Bremen. 

The department is located at the Senator for Climate Protection, Environment, 

Mobility, Urban Development and Housing in Bremen.  

• Department of urban planning and development (a2): responsible for the 

coordination of the overall planning process in Bremen; contains the engineering 

and planning offices in subcontract to the department of urban planning and 

development as nowadays, the department of urban planning and development 

commissions the planning offices which than produce the concrete plans. 

• Urban green space planning office (a3), authority for traffic planning (a4), authority 

for urban drainage (a5), dyke federation (Deichverband) (a6): departments in 

Bremen to which there are intersections in dealing with rainwater and heavy rainfall 

management. Depending on the selected measures in the further process of the 

strategy implementation, they can be relevant for the implementation and long-term 

maintenance of the concrete measures. 

• Investors / property owners (a7): housing companies or investment communities 

that realize and further market construction projects.  

Key activities 

• Generation of general awareness for the benefits of water and climate sensitive 

urban development at district level (a1, a2);  

• Knowledge building and knowledge transfer in the relevant innovation field; 
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• Integration of demands for the implementation of water and climate sensitive urban 

development at district level in planning processes within informal and formal 

procedures (a1, a2);  

• Outlining the range of possible measures for water and climate sensitive urban 

development at district level, e.g. in form of an information booklet on all different 

measures (a1, a2, engineering and planning offices);  

• Design and integration of new planning instruments to implement concrete 

measures; the coordination of the range of possible measures and decision-making 

for the selection of appropriate measures in specific cases (a1, a2, engineering and 

planning offices; a3 - a6 depending on the case; iterative and discursive process); 

calculation of costs for concrete measures (a7);  

• Design of a procedure for the implementation planning of the measures 

(engineering and planning offices). 

Resources / Capacities 

• Knowledge basis for the integration of water and climate sensitive urban 

development at district level (provided and developed by a1; a1-a7: knowledge 

relevant to their area of responsibility);  

• Financial resources for the planning process, as due to the integration of water 

and climate sensitive urban development at district level, new instruments are 

required in the planning process (both formal and informal) that need to be financed 

(a7);  

• Investment resources for implementing concrete measures, especially in cases 

where they result in additional efforts (a7);  

• Financial resources for long-term care and maintenance (very critical / often 

identified as the most limiting factor in Bremen) (depending on the area of 

responsibility: a3, a5, a6 and a7);  

• Personnel resources (a1 - a7). 

Category 2: Values, costs, and risks for key actors 

Revenues and value creation 

• Sustainable urban development in terms of the inclusion of various hazards 

regarding heavy rainwater events and their mitigation (a2),  

• Availability of rainwater (more sustainable water source than the usage of drinking 

water) for irrigation of trees and plants (a4),  

• New opportunities for open space planning (a4), financial advantages (e.g. savings 

on rainwater charges, no need for additional rainwater drainage) (a7),  
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• Unique selling point as many of these measures can be labelled „ecologically 

friendly“ (a7),  

• Better protection (of buildings) against heavy rain events (a7),  

• Technical revenues (e.g. protection of the roof cladding by green roofs) (a7),  

• Increase in the quality of life in the residential area (a7)..  

Costs and risks 

• Increasing planning efforts and costs (at least in the transition phase), due to 

different / additional planning procedures.  

• Increasing efforts and costs in the implementation planning, as new responsibilities 

and interfaces emerge  

• Costs and risks for the long-term maintenance of the measures, which imply the 

main costs and risks of water and climate sensitive urban development at district 

level. Main issues are overlapping responsibilities, where many actors (esp. a3-a7) 

can be affected by increasing costs, but not all of them generate profit through 

adequate revenue streams and other forms of value creation. 

Category 3: Legitimacy 

Stakeholders: 

• politicians (s1),  

• citizens (s2),  

• the environment (s3) 

Category 4: Values, costs, and risks for stakeholders (in this case: stakes) 

As for the analysis, we are located at an overarching strategic level, we decided to 

indicate their general stakes, not concrete values, costs, and risks. We expect these to 

become relevant in the decision phase for concrete measures. 

Stakes: 

• Solutions to climate change impacts that have majority appeal (s1);  

• Higher resilience towards heavy rainfall events (s2);  

• Social, ecological, economic compatibility and integrity (s2);  

• Environmental protection e.g. in terms of water body protection or consideration of 

land use (s3). 
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Table 2: Actor-based components for KLAS Bremen, Germany - Categories 1-4 

  4.2.2 Layer 2 - Intermediary 

During the expert interviews, it became clear that the intermediary in KLAS Bremen is 

the project platform itself. The experts stated in the interview that the project platform as 

the intermediary takes on a central role ("spider in the web"). It deals with innovation 

topics in the area of heavy rainfall management on a daily basis. According to the 

experts, innovations on municipal level could not have been developed and executed 

without additional personnel resources as the other staff is tied up in day-to-day 

administrative operations. Today, KLAS is responsible to implement the strategy parallel 

to the these operations. KLAS addresses this task in an interdisciplinary manner in 

various working groups. These working groups deal especially with the main challenge 

of implementing the strategy in the regular administrative procedures in Bremen. 

4.2.3 Layer three - Incentive and compensation mechanisms 

Incentive and compensation mechanisms could be internal measures within a project or 

external measures, e.g. policy instruments like subsidies, funding, or reduced tax 

burdens. For KLAS Bremen, the position of the project coordinator and the new 

department of qualitative water management (a1) were funded by the funding program 

for the adaption to climate change called "Deutsche Anpassungsstrategie an den 

Klimawandel (DAS)" by the German Federal Ministry for the Environment, Nature 

Conservation and Nuclear Safety. The project coordinator deals with overarching topics 

of climate change adaption in Bremen parallel to the day-to-day business of the 

administration. The new department of qualitative water management was established 

as a public authority function for the concerns of heavy rainfall prevention and near-

natural, sustainable use of rainwater in the course of formal planning. 

The experts claimed that so far no suitable solutions have been found to compensate 

key actors that might bear costs and risks but have no additional value income at the 

moment. For the integration of BGI, this key actor could most likely be the authority for 

traffic planning (a4) in the long-term maintenance of these measures. On the other hand, 

urban green space planning office (a3) and investors / property owners (a7) are likely to 

benefit most. Today, these departments work in silos and budget for themselves. For the 

integration of BGI, measures like shared maintenance budgets and responsibilities could 

be advisable 
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5 Discussion 

Hitherto, a gap between strategic planning and practical implementation that prevent the 

inclusion of innovative elements in urban water management in Germany can be 

observed. Simultaneously, climate change is a landscape force that requires new 

approaches, e.g. in dealing with the events of heavy rainfall today. The integration of BGI 

elements in the existing urban infrastructure for providing public services to citizens could 

be a promising pathway to mitigate effects of climate change in urban areas. However, 

rigid socio-technical regimes with narrow-bounded disciplinary focus, a narrow 

assessment of costs and benefits, and prevailing and technocratic perspectives in water 

infrastructure planning, implementation, and maintenance are perpetuating the existing 

regime structures. Furthermore, a lack of suitable compensation and incentive 

mechanisms to align actors' and stakeholders' interests, and incentivize key actors to 

actively participate in the implementation process aggravate the transition to a new 

rainwater management regime. To overcome the existing rigid system and open it up for 

innovative niche elements, strategic planning in a first step needs to be integrated in the 

planning process and in a second step needs to be aligned with practical operation. In 

this paper, we argue that new organizational arrangements in municipal planning, 

implementation, and maintenance on municipal level can help overcome these 

impediments.  

Aiming to change organizational structures on municipal level for the provision of public 

services through technical urban water infrastructure can cause uncertainty and a lack 

of orientation in the planning, implementation, and maintenance process. In this paper, 

we visualize the relevant elements for the integration of water and climate sensitive urban 

development in the planning process on district level within KLAS in Bremen, using the 

ISC. With KLAS, Bremen offers a case where they are already on the way to implement 

a strategy for the adaption to climate change and the resulting increase in heavy rainfall 

events. In this setting, the ISC can serve as a guiding scheme to identify and visualize 

1) the coordinating and mediating elements to structure the complex process 

(intermediary), 2) the actor-based components that are relevant for the new 

organizational structures, i.e. the values, costs, and risks for the relevant key actors and 

stakeholders, and 3) incentive and compensation mechanisms to get the new structures 

running. The experts in the interviews highlighted the fact that they implicitly incorporated 

the elements of the ISC in the process already. When using the ISC, however, the 

elements could be displayed explicitly and thus made more transparent. Based on the 

interviews, we consider a transparent and formal presentation of the elements very 

relevant in the innovation process for organizational models that are composed of 

transdisciplinary actors. This way, allies can better understand their role in the process 

and be convinced of constructive participation. Furthermore, we expect the ISC helpful 
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to learn from best practice cases on larger scale and thereby helping to further diffuse 

these approaches. On the other hand, the ISC can only be regarded as a first step in a 

very complex transition process. As it is a static tool, it is only a snapshot of the current 

situation. Furthermore, the ISC needs to be embedded in an integrated planning process 

that is only at the beginning to rolling out today.  



29 

6 Conclusion 

In this paper, we have introduced the Innovation System Canvas as a tool that can help 

closing the gap between strategic planning and practical implementation in the case of 

technical urban infrastructure on municipal level. The ISC visualizes the actor-based 

components of the innovation system in a formal, explicit, simplified, and aggregated 

way. It visualizes the architecture of value creation, costs, and risks as well as public and 

private stakeholders’ and actors’ roles in order to achieve the goals of the overall system 

(mission). The tool offers the opportunity to reveal the framework conditions of the 

underlying cases to share and align interests in terms of values, costs, and risks between 

key actors and stakeholders in an explicit way. With the support of the formal 

presentation of the relevant elements, a shared language between the parties can be 

created. The ISC provides a static tool, for example to visualize the elements of a 

strategy implementation endeavor and to provide a discussion baseline at the beginning 

of the process. However, such processes should always be critically reflected from a 

dynamic perspective, thus within the consciousness that there may be the need for 

evolution due to internal or external changes over time (see e.g. Wirtz et al., 2016). 

Besides, the ISC is supposed to be developed individually for every single case and is 

no subject transfer to other cases without careful reflection. 

The ISC is divided into three layers: the "intermediary" indicates the need for coordination 

in complex socio-technical systems, the "actor-based components" reveal the actor-

based components that are relevant for the implementation of a strategy, and the 

"incentive and compensation mechanisms" to equalize disparities. The relevant 

elements of the ISC are approximated in an iterative and participative process. This way, 

an inclusive and non-technocratic pathway can be realized. The ISC should be 

embedded in the overall strategic planning process of technical urban infrastructure. We 

consider a workshop format as suitable for its application. The outcome of the ISC are 

alternative measure options for implementing a strategic plan.  

The tool offers one element in the endeavor to closing the innovation or implementation 

gap in strategic planning for technical urban infrastructure. However, the tool is only one 

step in the transition process of complex socio-technical systems. It provides a 

supportive tool for communicating about important elements in the translation and 

alignment process between the strategic and the practical components. So far, the tool 

has been applied in a retrospective way in the example of KLAS in Bremen. We 

encourage future research to further test the tool in different settings in practice and 

contemplate further development. 
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Abstract 

This paper argues that, due to a confluence of crises, many of the fundamental social institutions 

upon which societies have relied for decades for stability and direction, including politics, economics, 

technology, religion, gender and higher education are currently failing. It argues that this moment of 

deep transition (Kanger and Schot, 2019), as well as being a time of danger, presents an opportunity 

for positive renewal. For such positive renewal to occur, however, existing social institutions must be 

critiqued and re-imagined. The paper develops a model of deep institutional innovation at times of 

historic change such as the present, and outlines a research agenda aimed at initiating a holistic 

assessment of the main foundational institutions in society and re-imagining them in ways that will 

allow them to fulfil their basic ethical and effectiveness functions. Such a fundamental critique and 

re-imaging, the paper argues, is essential if global challenges are to be mitigated and resolved. 

Section 1. Introduction 

Social Institutions in a Time of Deep Transition 

We are in a moment of deep institutional breakdown. Climate change, environmental degradation 

and a biodiversity crisis, marked increases in inequality, economic crises, the rise of populism, rising 

geo-political tensions, the effects of increased globalisation, and ongoing religious and ethnic 

conflicts provide clear evidence that current social institutions are not optimal, either for human 

flourishing or for addressing global challenges. The coronavirus pandemic has brought this 

dangerous reality into even starker relief, as it highlights both the deep interconnectedness and the 

sheer fragility of our globalised socio-economic-environmental system. 

This deep interconnectedness and complexity extend across multiple domains, including techno-

economic, ecological, political and ethical. The aforementioned crises and problems, oftentimes 

framed as ‘grand challenges’ within technical and engineering discourse, require approaches and re-

imagined institutions which radically go beyond the mere technical or economic (Cech, 2012). 

Instead, the types of multi-level and transcendent problems which encompass such systems can be 

described as ‘wicked problems’, a term first coined by Horst Rittel and Melvin Webber, where they 

described these as complex messy problems where ‘there are no “solutions” in the sense of 

definitive and objective answers’, and which even elicit broad disagreement in their framing (Rittel 

and Webber, 1973). Such problems, layered with complexity, require multiple systemic responses, 

extending beyond reductionist science and accompanying ‘command and control’, managerialist 
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conceptions of reality. Instead, any productive and purposeful engagement with grand challenges 

requires an appreciation and embrace of their system complexity, inherent uncertainty and a post-

normal approach to science (Ravetz, 1999, 2006).  

In this context, this paper focuses on the role of social institutions, and institutional values, in either 

perpetuating current dysfunctions or facilitating progressive global change. It argues that, due to a 

confluence of circumstances, many of the foundational social institutions upon which societies have 

relied for decades for stability and direction, including economics, democracy, technology, religion, 

gender, and higher education, are currently failing.  

The paper argues that this moment of deep transition (Kanger and Schot, 2019), as well as being a 

time of danger, presents an opportunity for positive renewal. For such positive renewal to occur, 

however, existing social institutions must be critiqued and re-imagined. Following Eisler and Fry 

(2019), we argue that this re-imagining needs to be based on a shift in the underpinning values that 

animate the major social institutions that make up society, from dominance values of hierarchy, 

inequality, coercion and private gain, towards partnership values of equity, cooperation, and public 

good.  

The paper begins by outlining the definition of social institutions as meta-institutions (i.e. systems of 

organisations) that are of central importance to a society. The paper then develops a model of 

change in social institutions at times of historical transformation. Our model posits that deep 

societal transformations occur at specific moments in history when underlying changes lead to 

tipping points that necessitate systemic change. It is the premise of this paper that we are now at 

such a historical tipping point. 

The outline of the paper is as follows: 

Section 2 develops a framework for understanding the complex processes underpinning change in 

major social institutions at moments of historic transformation, such as the present. It identifies a 

number of sources of toxicity that, if they are not constrained, are likely to steer the coming societal 

transformations in destructive directions. 

Using this framework, Section 3 identifies three core functions of social institutions in times of 

transformative change and posits a definition of a ‘good’ social institution that will help steer social 

transformations in the direction of fairness, sustainability and public good. 

Section 4 applies this definition of a ‘good’ social institution to critique the current dominant 

neoliberal economic paradigm. 

Section 5 then proposes a broader research agenda aimed at similarly critiquing and re-imagining 

the existing social institutions of democracy, religion, gender, technology and higher education, as 

guides for their progressive transformation. 

This historic moment of deep change also requires new imaginaries to guide the direction of societal 

transformation. Section 6 briefly outlines our ambition, based on the project’s findings across social 

institutions, to generate new and inspiring visions to guide global transformation at this historic 

moment of both great danger and exceptional promise. 

Defining Social Institutions 

The literature distinguishes between two different accounts of institutions. Atomistic theories (e.g. 

Taylor 1985) identify institutions with relatively simple social forms such as conventions, social 

norms or rules. According to Hodgson (2015:501), for example, institutions are "integrated systems 
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of rules that structure social interactions". Rational choice theory, which is a constituent part of 

modern economic theory, is perhaps the best-known contemporary example of atomism.  

By contrast, holistic theories, including structuralist-functionalist theories, stress the inter-

relationships of institutions (structure) and their contribution to more complete social complexes, 

especially societies (function).  

While there is no single definitive definition of social institution, this paper adopts the following 

broad characteristics of social institutions: they play a central and important role in society; they are 

typically meta-institutions i.e. systems of organisations; and being central and important to a 

society, they are usually long lasting, typically trans-generational (Stanford Encyclopedia of 

Philosophy). Social institutions in the sense being used in this paper are distinguished from less 

complex social forms such as conventions, rules, social norms, roles and rituals. The latter here are 

considered to be among the constitutive elements of social institutions. Hence this paper is adopting 

a structuralist-functionalist view. 

At the most general level, the main social institutions are family, education, religion, economy and 

government. These social institutions are, almost by definition, characterized by historical continuity, 

pattern maintenance and social reproduction, rather than by change, innovation or transformation. 

The current paper, however, is interested in exploring the processes of deep structural and 

functional change within social institutions at historic tipping points. Such an exploration requires, by 

necessity, a deep historical, cross-disciplinary, comparative perspective in order to escape prevailing 

paradigms and to envision and chart a path towards possible alternative social institutional 

configurations.  

This paper will focus, in particular, on the social institution of economics. In addition, it will map out 

a possible future research agenda that would also include democracy, religion, gender and higher 

education. It will also argue for the inclusion of technology as a critical social institution, one that is 

currently transforming each of the other institutions considered. 

Section 2. Theoretical Approach – Social Institutions and Historical Transformative Change  

This section develops our theoretical approach to change in large complex social systems in 

historical moments of transformative change. Our model of change has three components.  

First, we consider the dynamic interactions between ‘leaders-followers-context’ to be at the core of 

institutional change. We draw on the models of Kellerman (2012) and Padilla et al (2007), taken 

from the literature on business and management, which view both leaders and followers as 

embedded in specific contexts or environments. This triangular model emphasises the critical 

influence of societal and organisational context in affecting followers’ demands and expectations 

and in empowering particular types of leaders. Change within this ‘leaders-followers-context’ 

complex can, and typically does, occur without causing deep transformation of the social system of 

which it is part. 

The second component of our model of change asserts that at particular historical moments, 

changes within the ‘leaders-followers-context’ complex reach tipping points at which deep 

transformation can occur. Such moments of change, characterised by the breakdown of social 

institutions, are periods of liminality, extreme contestation, social unrest and deep institutional 

innovation.  

In our analysis, we draw on Plato to embed the ‘leader-follower-context’ triangle within this broader 

historical framework for social systems change. The central argument of Plato’s Republic is that 
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history is not linear and progressive, but is instead characterised by periodic degenerations, 

recurrences, and reversals, which can culminate in transformations of entire social institutions and 

societies. Plato allows an interpretation of the ‘leader-follower-context’ triangle not simply as 

ongoing, and potentially reversable, shifts between different leaders and power groupings, but as 

transformations of the entire ‘leader-follower-context’ system between different system 

configurations - from democracy to tyranny, to oligarchy, to aristocracy, for example. Deep 

institutional innovation therefore only occurs, following Plato, at specific moments in history. 

The third component of our change model moves from considering the dynamics of change to 

identifying sources of toxicity, (or alternatively sources of flourishing/wellbeing), in social system 

change. It is notable that the literature focuses predominantly on sources of toxicity, rather than on 

sources of flourishing. We argue that at times of deep social change, the dominance of particular 

forms of toxicity can steer the transformation in a direction that is detrimental to the public good. 

Three complimentary sources of toxicity are considered. First, Plato in Republic identifies ‘pleonexia’, 

an anthropologically and psychologically deep-seated hunger for power and wealth, as the source of 

toxicity in social change. Second, Girard et al. (2003) draw attention to the fact that humans are 

imitating creatures and in imitating other people’s desires we end up as rivals. Such mimetic rivalry, 

for Girard, is a source of toxic change in social systems. The third source of toxicity explored is the 

fixed psychopathology of a minority within the human population, specifically those individuals with 

psychopathy and narcissistic and paranoid personality disorders (Hughes, 2018). These sources of 

toxicity, if not constrained, can lead to transformation of social institutions in directions which are 

detrimental to the public good. 

 (i) The ‘Leaders-Followers-Context’ Triangle 

We begin by drawing upon two related models used to describe systemic interactions between 

leaders, followers and context (or environment), namely Kellerman’s leadership triangle and Padilla 

et al.’s model of the toxic triangle, both of which are found in the literature on leadership and 

management. 

Kellerman and Padilla et al. 

There is a widespread sense in contemporary society that not only individual leaders, but the entire 

leadership class has failed. According to Kellerman, “…government and business are suffering from a 

near breakdown in their capacity creatively and collaboratively to effect policies to address the most 

pressing of the nation’s problems” (Kellerman, 2012:xix). Many leaders have been exposed as 

deficient on the two central criteria of leadership, namely ethics and effectiveness. Kellerman calls 

this phenomenon, ‘the end of leadership’ and asserts that it has undermined the ability of leaders to 

effect fundamental change.  

Kellerman explains this crisis of leadership in terms of the dynamics of the triangle comprising 

leaders, followers and context (Kellerman, 2012:xxi). Over recent decades, the cultural context has 

changed in ways that have undermined the authority of leaders while empowering followers. Two 

factors have contributed to this power shift. The first is the historical trend towards democracy, 

equality and inclusion. This trend has reduced the distance between leaders and followers, and in 

doing so has reduced leaders’ authority and power. The second is information and communication 

technologies. This too has affected leadership and followership by diminishing the former and 

empowering the latter. Social media, for example, empowers everyone to express their opinion and 

voice their demands. The dissemination of classified information that exposes corrupt or dishonest 
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behaviour of leaders, by Wikileaks for example, has also served to undermine leaders’ credibility in 

the minds of many citizens. 

According to Kellerman, “… weakened leaders, alienated followers and an array of apparently 

intractable problems. This constitutes the contemporary context…” (Kellerman, 2012:83). To address 

this, she suggests that a paradigm shift is needed away from leader-centrism to an understanding 

that all three sides of the triangle of leaders, followers and context have equal weighting. This would 

require a greater emphasises on the importance of contextual intelligence, a shift in emphasis from 

developing good leaders to addressing the problem of stopping bad leaders, and a focus on 

educating ‘good followers’.  

Padilla et al.’s model of the ‘toxic triangle’ also focuses on the systemic interaction of leaders, 

followers and context, and in particular on the circumstances that give rise to ‘destructive’ 

leadership. According to Padilla, “destructive leadership entails the negative consequences that 

result from a confluence of destructive leaders, susceptible followers, and conducive environments” 

(Padilla et al, 2007). The basic premise of this model is that in order attain positions of authority, 

destructive leaders need both a core base of followers and an environment that supports their rise 

to power. Padilla et al.’s analysis identifies five characteristics of destructive leaders: narcissism, 

charisma, personalized use of power, negative life themes, and an ideology of hate. Their model also 

identifies four environmental factors that enable destructive leadership: instability, perceived threat, 

cultural values, and the absence of checks and balances, such as strong institutions. 

Padilla et al. assert that whereas instability and weak institutions can enable the emergence of bad 

leadership, effective institutions, system stability, and proper checks and balances, can serve to 

deter bad leaders from emerging, and constrain their destructiveness if they do rise to power 

(Padilla et al., 2007: 186). Reflecting Kellerman’s injunction on the need for ‘good followers’, Padilla 

et al. also argue that developing strong followers, by promoting a culture of empowerment, is 

important in constraining a toxic leader’s destructiveness (Hollander & Offermann, 1990). 

 (ii) Plato – A Long Term Historical Perspective 

The second component of our model of change asserts that at particular historical moments, 

changes within the ‘leaders-followers-context’ complex reach tipping points at which deep 

transformation can occur.  

This second component, which we draw from Plato, embeds the triangular models above within a 

broader historical framing.  Kellerman’s work, it can be argued, may be viewed as embedded within 

a linear-progressive conception of history, whereby societies become progressively more democratic 

and egalitarian and ‘good’ leadership plays a crucial role in ensuring such progress. The central 

argument of Plato’s Republic, in contrast, is that history is not linear and progressive, but is instead 

characterised by periodic degenerations, recurrences, and reversals, which are experienced as 

transformations not only between different forms of leadership but between different types of 

society.  

In Republic, Plato posits that Aristocracy (leadership by wise kings) degenerates and transforms into, 

or is overthrown and replaced by, Timocracy (heroic military leadership). This in turn consolidates, 

but over time transitions into Oligarchy, which is leadership by family descendants, estates, 

businesses and other wealthy elites associated with and inherited from the military heroes.  In turn, 

Oligarchy grows increasingly corrupt and is eventually overthrown by Democratic revolution, which 

installs leadership by the demos.  
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Within a Democracy, however, Plato, like Kellerman, asserts that as everyone becomes more equal, 

leadership becomes increasingly difficult.  As popular demands grow, citizens become ever more 

dissatisfied with the performance of their leaders. During periods of acute crisis, with no ordinary 

leader being seen to be capable of delivering on their demands and expectations, the democratic 

masses become susceptible to electing charismatic, ‘strongman’ leaders. Such leaders however, 

Plato warns, soon become Tyrants who overthrow Democracy and restore, once again, a pseudo-

Aristocracy of ‘wise kings’. According to Plato, at specific moments in history, such deep innovations 

in entire social institutions can be expected to occur. 

(iii) Sources of Toxicity 

Plato 

Plato’s ‘Republic’ gives an account not only of the transformation of societies, but also of the 

potential source of toxicity during periods of transformation. According to Plato, this source is what 

the Greeks called ‘pleonexia’, an anthropologically and psychologically deep-seated hunger for 

power, wealth and other social goods. According the ancient Greeks, pleonexia is always present in 

history and social relations, a latent propensity, ‘hard wired’ in human appetites and 

competitiveness, and all historical societies have needed to control and to govern it by one means or 

another. Under conditions of crisis and uncertainty, however, pleonexia may be unleashed, resulting 

in the rise of destructive leaders on a wave of mass support, and the potential transformation of 

societies in a direction that is detrimental to the public good.  

Girard 

A closely related, and complimentary, way to formulate the source of toxicity at times of deep social 

change is with the help of Rene Girard’s theory of ‘mimetic rivalry’, and a contagious downward 

spiral of ‘scapegoating violence’. According to Girard’s mimetic theory (Girard, 2003), imitation is a 

key characteristic of human beings and is a basic mechanism for learning, in so far as we imitate 

what we see others doing. Girard, however, draws attention to the fact that we also imitate other 

people’s desires, and in doing so may end up desiring the very same things, thus becoming rivals. 

Girard distinguishes ‘imitation’ from ‘mimesis’. The former refers to the positive aspect of 

reproducing someone else’s behaviour, whereas the latter implies the negative aspect of rivalry. 

Girard’s eschatology, in ‘Things Hidden Since the Foundation of the World’, echoes Plato’s critique of 

democracy in Republic, and Kellerman’s concerns regarding the ‘end of leadership’, namely that 

equality undermines the authority and effectiveness of leaders. In a Girardian interpretation of 

Kellerman’s leadership triangle, the shorter the side of the triangle linking leaders and followers 

becomes, the more it tends to generate a downward spiral of envious mimesis, violence and 

disorder. According to Girard, mimetic rivalry’s propensity for contagious violence can be limited by 

elevating a Subject(s)/Leader a great distance above other subjects, so that rivalry amongst the 

masses is mediated through an external model, who cannot be envied, only revered. In this way, a 

‘strongman’ leader quells mimetic rivalry and restores order.  

Hughes 

A third potential source of toxicity is the fixed psychopathology of a minority within the human 

population. Hughes (2018) identifies the personality disorders of psychopathy, narcissistic 

personality disorder and paranoid personality disorder, which together affect around five percent of 

the general population, as being a potential source of toxicity at times of crisis. The characteristic 

traits of individuals with these pathologies include the demand for complete subordination, 
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paranoia, the vilification of opponents, narcissistic rage when challenged, reckless risk taking, and an 

inability to change course even in the face of imminent disaster. Individuals and groups with these 

disorders have a higher chance of rising to power at times of crisis than those with healthy 

psychology. Once in power they can transform social institutions towards more destructive forms 

from within. Hughes also draws on the leadership triangle of Kellerman and Padilla et al. to explain 

the dynamics that enable toxic leaders to rise to power, namely when a conducive environment 

induces a critical mass of followers to support a psychologically pathological leader. In ‘Disordered 

Minds’, Hughes highlights the role of social institutions as either an enabler of, or a check on, the rise 

to power of such destructive leaders, with a particular focus on democracy as a defence against their 

dangerous psychopathology.  

Section 3. Core Functions of Social Institutions and the Definition of a ‘Good’ Social 

Institution in Times of Transformative Change 

Our model of deep institutional innovation posits that societal transformations occur at specific 

moments in history when underlying changes in the dynamics of ‘leaders-followers-context’ lead to 

tipping points that necessitate deep systemic change. At such historical moments, the prevalence of 

particular sources of toxicity, if they are not constrained, can tip the balance of the transformation 

to outcomes that are severely detrimental to the public good.   

It is the premise of this paper that we are now at such a historical tipping point. Many of the social 

institutions that comprise contemporary society are no longer fit for purpose and are breaking 

down. These social institutions urgently need to be reimagined and reconstituted to constrain 

sources of toxicity and direct the coming transformations in constructive directions. 

In the following section we discuss three core functions of social institutions in this time of deep 

societal transformation. Based on these core functions, we formulate a definition of a ‘good social 

institution’ applicable to our current historical moment. These core functions are: setting societal 

rules and norms of behaviour; enabling ‘good’ and deterring ‘bad’ leadership; and possessing the 

capacity for ‘progressive’ change. 

In the context of today’s grand societal challenges, the paper adopts an explicitly normative 

approach by considering ‘positive’ transformation to be in the direction of advancing towards the 

goals of sustainability and human flourishing as reflected in the Paris Agreement on Climate Change 

and the United Nations Agenda 2030 and the Sustainable Development Goals. The paper’s 

normativity is thus grounded in well-established international agreements and laws. 

a. The importance of social institutions in setting societal rules and norms of behaviour (Eisler & 

Fry) 

Our model of deep institutional change follows Eisler and Fry (2019) who characterise social systems 

as lying on a continuum between domination systems and partnership systems.  

According to this formulation, social systems based on domination are characterised by the 

following: rigid top-down rankings, including the ranking of one form of humanity over another; 

cultural acceptance of abuse and violence; beliefs that rankings of dominance are inevitable and 

even moral; and use of fear and force to preserve structural violence embedded within the system.  

Partnership systems, by contrast, are characterised by the following: democratic and egalitarian 

values and social practices; cultural rejection of abuse and violence; beliefs about human nature that 

support equality, compassion, caring and cooperation; and equal status for men and women. This 

last point includes the valuing, in both women and men, of qualities and behaviours, such as non-



Draft Working Paper: Not for citation or circulation 
 

8 
 

violence and caring, that are denigrated in the dominance system as being exclusively ‘feminine’ 

(Eisler and Fry, 2019:99). 

Eisler and Fry assert that contemporary society is marked by a struggle between dominance systems 

and partnership systems within every major social institution in society, a struggle that is, at root, a 

struggle between value systems (Eisler and Fry, 2019:296). While no social institution orients 

completely towards either end of the spectrum, the degree to which it aligns one way or the other 

profoundly effects the rules, norms, beliefs and practises that are enforced by that social institution. 

With regard to leadership, Eisler and Fry emphasise that partnership systems are not free of 

hierarchy. Instead the hierarchies that do exist are generally used to empower followers.  Similarly, 

partnership systems are not free from conflict. Rather conflict is acknowledged and dealt with non-

violently through debate and mediation. As a result of their inclusiveness, social institutions biased 

towards the partnership system have a greater tendency to be oriented towards the common good. 

(Eisler and Fry, 2019:103) 

In adopting Eisler and Fry’s formulation, we suggest that whereas their continuum between 

‘domination’ and ‘partnership’ suggests a dualism, we posit a dialectic, so that any particular 

institutional configuration will represent a compromise between these opposite tendencies. 

b. Social institutions as enablers of ‘good’ leaders and deterrents of ‘bad’ leaders (Hughes) 

As Kellerman argues, contemporary society is characterised by failures of leadership, as evidenced 

by widespread loss in trust in leaders and ubiquitous examples of unethical and ineffective 

leadership, across a wide range of contemporary social institutions.  

Hughes (2018) argues that social institutions, including their value systems, can play a critical role in 

containing ‘bad’ leadership by preventing individuals with destructive personality disorders, namely 

psychopaths and those with narcissistic and paranoid personality disorders, from rising to leadership 

positions. He outlines, for example, how the modern system of liberal democracy can be seen to be 

comprised of six pillars, or constraints, each of which acts as a defence against the abuse of power 

by pathological leaders and elites. These constraints are: political participation through democratic 

elections and direct participation of citizens in government; the rule of law applied equally to all; 

constitutional constraints on the power of government; a prohibition on the imposition of state 

sponsored ideology; social democracy to ensure social stability; and the protection of fundamental 

human rights through international law (Hughes, 2018:121). Hughes argues that in the struggle 

described by Eisler and Fry, between “those trying to move towards partnership and those pushing 

us back to rigid rankings of domination” (Eisler and Fry, 2019:296), pathological individuals can play 

a catalytic role in tipping the balance towards destructive transformations. A core function of social 

institutions at times of transformative change is therefore to act as a constraint against such 

individuals’ toxicity. 

c. Capacity of social institutions for ‘progressive’ change (Eisler and Fry and Institutional 

Economics) 

A third critical function of social institutions in times of transformational change is to enable 

‘progressive’ change and prevent ‘regressive’ change that would result in harm to public good.  

At this point, we find it useful to also draw on the field of institutional economics, which places 

values at the core of institutional change.  
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According to institutional economics, the process of institutional change comes about as a result of a 

change in society’s ‘value structure’. According to Tool (2018), individuals can act in accord with 

culture, having internalised its values and practices, and in doing so perpetuate the status quo. 

Alternatively, individuals can act to change culture, by critically assessing and acting to change 

existing values and practices. The reflective capacity of individuals and groups to critically evaluate 

the status quo and determine whether or not it is suitable to meet the contemporary needs of 

society plays a major role in institutional change (Bush, 1987, 2015). 

An institution’s capacity to allow such critical reflection to take place, however, depends on the 

balance within the institution between what Ayres (1944) calls ceremonial valuation and 

instrumental valuation. In ceremonial valuation, innovations are judged not on the basis of their 

consequences, but on their conformity with authority, tradition and ideology. In instrumental 

valuation, by contrast, new ideas are tested based on evidence as to whether or not they will bring 

about desired change. While instrumental valuation is open-ended, ceremonial valuation is bounded 

by existing authority and dogma. According to Foster (1981), all institutions perform both 

ceremonial and instrumental valuations. The more ceremonial valuation dominates instrumental 

valuation, however, the greater the resistance to change within the institution.  

In this paper, following Eisler and Fry, we posit that progressive change is (in large part) change in 

the direction of the ‘partnership system’, while regressive change is change in the direction of the 

‘dominance system’. We posit therefore that the capacity of a social institution for ‘progressive’ 

transformation is determined both by its existing values and norms as well as its capacity to reflect 

on its existing values and practices.  

In forwarding this premise we do not wish to suggest that ceremonial valuation, based on authority 

and tradition, is of no value. We do wish to argue, however, that critical engagement with authority 

and tradition is necessary in the context of deep social change. This is particularly important when 

authority and tradition empower values that are detrimental to the public good. 

Definition of a ‘Good’ Social Institution in Times of Deep Transformative Change 

The considerations above allow us to tentatively suggest a definition of “a good social institution” in 

times of transformative change. Our definition has three broad components that relate to the three 

core functions of social institutions outlined above.  

Based on these essential functions, we define a good social institution as one that: (i) sets rules and 

norms of mass behaviour based predominantly on partnership values rather than dominance values 

(ii) serves both to empower positive leaders, (who are both ethical and effective), and constrain 

negative leadership, and (iii) enables progressive change towards solving the grand societal 

challenges facing humanity. 

This definition of a good institution places values of justice and sustainability, ethical and effective 

leadership, and the ability to drive positive institutional and societal change for the common good, 

at the heart of good social institutional design. 

It should be noted that in applying this definition, we assert that the principles inherent in the 

definition will manifest in different ways depending on specific local cultures and circumstances. This 

definition is therefore offered as a prism, rather than a ‘one-size-fits all’ prescription for progressive 

social institutional change.   

Section 4. Critique of Neoliberal Economics as a Failing Social Institution  
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In this section of the paper, we apply the definition of a ‘good institution’ to the social institution of 

contemporary neoliberal economics. This analysis takes as its starting point the report ‘Beyond 

Growth’ (OECD, 2019a) produced for the New Approaches to Economic Challenges unit at the OECD, 

which provides an authoritative critique of the existing dominant paradigm. This report identifies a 

range of failures in the existing dominant neoliberal paradigm, the sources of those failures, some 

emerging new approaches, and the need for deep institutional innovation in economics based on a 

shift in underlying values. 

Economic failures 

The NAEC report (OECD, 2019a) points to a range of systemic failures of the current dominant 

economic paradigm in many OECD countries both prior to and after the 2008 financial crisis. (The 

report pre-dates the Covid-19 pandemic). The following features are identified: income inequality 

and wealth inequality have risen (Alvaredo et al., 2018); living standards for many are barely above 

those of a decade ago (OECD, 2018); under-employment and insecure and precarious work have 

increased; the gap between richer regions and those on the periphery has widened; public and 

private debt is high (OECD, 2019b); productivity growth has slowed and innovation is no longer being 

diffused to the rest of the economy (OECD, 2019c); and economic growth remains dependent on 

emergency measures such as ultra-low interest rates and expanded central bank balance sheets.  

Largely as a result of these failures, popular discontent with politicians and the political system has 

risen (OECD, 2017); trust in established institutions, in experts and ‘elites’ has declined (OECD, 

2017); and social cohesion has been eroded, with many countries experiencing increased cultural as 

well as economic divisions (World Bank). 

The report concludes, “[m]any of the policies which have been implemented across the OECD, not 

just over the last decade but over the last forty years or so, appear no longer able to improve 

economic and social outcomes in the ways they once promised.” (OECD, 2019a:4) 

Sources of failure 

In terms of diagnosing the source of these ills, the NAEC project, based on a range of expert input 

from diverse sub-fields of economics, identifies a wide range of problematic structural issues.  These 

issues include: the growth of financial capitalism; the concentration of market power, which has 

reached near monopoly levels in numerous sectors of the global economy, particularly in digital 

technology; the model of shareholder primacy as the dominant model of the firm; the focus of 

governments on GDP, despite widespread acknowledgement that GDP is not an adequate measure 

of well-being; the retreat of the state in favour of the market; and the dependence of economic 

growth on unsustainable practices such as fossil fuels, forms of intensive and meat-based 

agriculture, and the unlimited exploitation of global natural resources.  

To this we add taxation and revenue, of particular contemporary salience in the context of 

globalization, as the essential structuring matrix of most other modern social institutions, and the 

bridging mechanisms between ‘economy’ and ‘democracy’. While societies remain localized, in the 

context of globalisation many economic activities have become dis-embedded and trans-national, 

depriving national governments of the revenue required for the social institutions upon which social 

cohesion depends. Following Elias (1982), who characterised the French Revolution as essentially a 

tax revolt, past social revolutions, including the 1930’s ‘New Deal’ in the United States and the 

European social welfare state model, involved deep innovations in taxation and revenue. The 

neoliberal revolution and the proposed ‘New Green Deal’ can similarly be seen, in large part, as 

existing (and failing), and proposed future, configurations of taxation and revenue respectively. 



Draft Working Paper: Not for citation or circulation 
 

11 
 

Emerging New Approaches  

In response to these systemic failures, the NAEC report notes that new economic theories and policy 

directions have emerged that are challenging the current paradigm.  

Within mainstream economics itself, significant changes are taking place. These include, for 

example, the recognition of the ‘social’ human being as an important economic agent, in 

acknowledgement of the fact that people do not act solely in their own self-interest but can also act 

in caring, co-operative and altruistic ways (McGregor and Pouw, 2017). The role of power in the 

shaping of markets is receiving more attention, including the impact of corporate lobbying on 

regulatory policymaking and the impact of such activities on inequality (Boushey, 2019). The 

detrimental impacts of ‘financialisation’, including the role of speculative and short-term financial 

trading, investment in real estate, and the rise of the ‘shadow banking’ system, are also the focus of 

increased attention (Lazonick, 2014; Kay, 2012; Nesvetailova, 2019).  

Non-traditional strands of economics have also emerged to challenge some of the basic assumptions 

of the dominant paradigm. Ecological economics, for example, seeks to bring the economy back 

within the earth’s ‘sustainability limits’ or ‘planetary boundaries’, and in doing so is challenging the 

notion of economic growth itself (Hickel and Kallis, 2019; Jackson, 2018; Steffen et al., 2015; Victor, 

2019). Feminist economics is expanding the boundaries of the economy by including the critical role 

which unpaid caring work, carried out mainly by women, plays in society (see e.g. Folbre, 2008; 

Himmelweit, 2002; Waring, 1988). Some political economists are arguing for an overt 

acknowledgment of the ethical nature of economics and a more sophisticated public debate about 

the justice, or otherwise, of different economic institutional arrangements (Sandel, 2012; Sandel, 

2013; Farrar et al., 2016; Komlos, 2019). And there is also a growing recognition that the narratives 

which are commonly accepted in society about how the economy works, and how people behave in 

it, themselves influence individual and mass behaviour (Shiller, 2019).  

The need for Deep Institutional Innovation based on a shift in values 

On the basis of their analysis, the NAEC report concludes that the deep challenges facing OECD 

economies today will not be addressed simply by incremental changes to existing policies, but that 

instead fundamental structural changes will be required. The report points out that such deep 

institutional innovation happened twice in the last century (Laybourn-Langton and Jacobs, 2018): 

first, in the 1940s, in the aftermath of the Wall Street Crash and the Great Depression, when the 

economic orthodoxy of laissez faire was replaced by Keynesian economic theory and the 

development of the welfare state; second, when this ‘post-war consensus’ itself broke down amid 

the economic crises of the 1970s, and was replaced by the free market or neoliberal model 

developed by economists such as Milton Friedman and Friedrich Hayek.  

According to NAEC, “[m]ore than a decade after the financial crash, with the global economy and 

many individual OECD countries facing multiple crises, our argument is that the time is ripe for 

another such paradigm shift” (OECD 2019a:21)  

For the purposes of this paper, what emerges clearly from the NAEC analysis is that the emerging 

direction of change in this paradigm shift is from Eisler and Fry’s dominance system to the 

partnership system. This is evident in a wide range of policy proposals that were the subject of 

intense economic and political debate even before the Covid-19 pandemic, including:  

• the need for the state to play a more assertive role in prioritising sustainability and the 

protection of social cohesion alongside economic growth 
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• the need to reverse the dominance of the financial economy, relative to the real economy, 

to reduce inequality and economic instability 

• the need to reduce corporate monopoly through the application of effective anti-trust law, 

and more assertive state policies governing fair tax payments and the protection of public 

goods 

• the need for governments to move beyond GDP and adopt a wider set of measures of 

economic and social progress as the aims of economic policy 

• the need for new models of the firm which balance the pursuit of profit with the pursuit of 

broader social and environmental goals 

• the need for a new culture of globalisation that is supportive of global convergence between 

developed and developing nations, both as a moral objective and as a necessary precursor 

for addressing challenges including pandemics, climate change, war and terrorism, and 

• the need for ethical leadership and corporate governance as the foundation of future 

economic, environmental and social progress. 

In summary, the evidence presented in the NAEC report points to the potential for deep institutional 

innovation away from the values and structures of the current dominant economic paradigm 

towards greater distribution of power, greater emphasis on cooperation and inclusion, and a shift in 

values from private gain to public good.  

Section 5. Outline of a Proposed Research Agenda  

(i) Critique of Existing Institutions 

In this section we briefly outline a proposed research agenda aimed at initiating a holistic 

assessment of the main foundational social institutions in society and re-imagining them in ways 

that will allow them to fulfil their basic moral and functional roles, and in doing so contribute to a 

positive transformation of society towards sustainability and human progress.  

We agree strongly with Eisler and Fry that understanding the inter-relatedness of social institutions 

is key to understanding human societies and that at this moment in history, such a systemic analysis 

is essential (Eisler and Fry, 2019:11).We therefore assert that such a research agenda cannot 

consider individual institutions in isolation. Instead, simultaneous critical analysis and re-imagining of 

each of the major institutions in society is required.  

A preliminary analysis of the social institution of economics has been presented above. This analysis 

serves as an initial outline of how a critique and re-imagining of key institutions might be 

approached. As our example illustrates, the research agenda we are proposing would draw on 

critiques and re-imaginings that are emerging in response to current crises. The possible elements of 

such a programme have also been sketched in our example above, namely an authoritative critique 

of the existing institutional paradigm, a comparison of the existing institution with our definition of a 

‘good institution’, and the re-imagining of possible new social institutional paradigms in closer 

accord with the principles underlying our definition of a ‘good social institution’.  

We propose that this research agenda would cover not only economics but would also encompass 

democracy, religion, gender, technology, and higher education. This section briefly outlines the 

rationale for focusing on each of these particular social institutions. 

Democracy 
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Within the political arena, several wealthy, supposedly “consolidated” democracies are currently 

experiencing significant and unexpected setbacks in democratic institutions and practices, while 

progress toward democracy has been stalled or reversed in many emerging and developing nations 

(Wike and Fetterolf, 2018). World Values Survey (WVS) data document declining support for 

democracy and growing support for nondemocratic forms of government among the publics of 

several established democracies. This is reflected in the rise of right-wing populist nationalist parties 

across many established democracies, which has resulted not only in the erosion of democratic 

norms and institutions, but also in an alarming increase in identity-based hate speech and hate 

crime. The rise in nationalism has also led to a dangerous erosion in international cooperation and a 

deterioration in the capacity of international organisations to facilitate the global cooperation 

needed to address urgent global challenges. 

Religion 

The major world religions face fundamental questions in the context of globalisation and global 

challenges (Ott, 2007). Planetary wide human migration, whether voluntary or coerced, changes in 

gender roles and norms, the future evolution of ‘homo techno-sapiens’, environmental destruction 

and mass species extinction, are just some of the ongoing disruptions that are challenging existing 

religious paradigms. Globalisation and human migration require a cross-cultural consensus about the 

fundamentals of life as a regulative idea. Education needs to address issues of gender equality, 

advocacy for children and future generations, and ethical responsibility to others in order to reduce 

inequalities and resolve global challenges. The dialectic between religion and science needs to 

produce scientifically informed communities and ethically informed technologies. In this context, 

world religions face tensions between the extent to which they are acting as a practical force for 

social change toward sustainability and fairness, and the extent to which are they responsible for 

producing and maintaining existing injustices and unsustainability. According to Eisler and Fry, the 

extent to which world religions can act as ideological and practical forces for social good will depend 

in large part on the deconstruction of the domination narratives in religion and an increased 

emphasis on the partnership-oriented narratives that promote a more ethical morality and 

spirituality. 

Gender 

Gender equality, and the social construction of gender, is a pervasive issue across all of the major 

social institutions in society (Smiler, 2019). Gender equality requires systemic changes to eliminate 

the many root causes of discrimination that still curtail women’s rights and flourishing in private and 

public spheres. The majority of the world’s poor are women. Gender-based violence remains one of 

the most pervasive human rights violations in the world, while women commonly face higher risks 

and greater burdens from the impacts of climate change. In politics and business, women still hold 

less than a quarter of parliamentary seats globally and less than a third of senior and middle 

management positions in the private sector. In economics, women conduct over two and a half 

times more unpaid care and domestic work than men. A new construction of gender is urgently 

needed that is less destructive to both women and men and which could provide the basis for 

transformations towards more ethical and sustainable societies. 

The University  

Existing models of education are increasingly failing to meet the challenges facing societies today, 

including technology, migration, climate change and increasing polarization and inequality. Higher 

education plays a foundational role in terms of enabling (or preventing) deep system change.  One of 
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the primary functions of the University is 'the reproduction of elites' in the professions, in political 

and business leaders, science, and the arts and humanities. The University can either replicate the 

status quo in terms of paradigms of knowledge, epistemology, methodologies etc., or can act as an 

enabling institution, from within which deep system change may emerge. The organisation of 

academic institutions into specialised academic disciplines has led to very significant scientific, 

technical, cultural, and societal progress. However, the increasing compartmentalisation of 

knowledge has become, in certain situations, an obstacle to addressing sustainability challenges. 

Steering society towards a more sustainable path will require a more transdisciplinary research 

approach where academics collaborate with practitioners and others outside of academia, including 

society at large (Dedeurwaerdere, 2014). 

Technology 

Green technologies lie at the heart of the transitions needed to address societal grand challenges, 

such as climate change, biodiversity loss and environmental degradation. These sustainability 

transitions will require global cooperation to enable the change from existing unsustainable socio-

technical systems (such as existing food, energy, heating and transport systems), to more 

sustainable configurations. Such ‘system innovation’ involves a diverse range of new technologies, 

multiple stakeholders, requires numerous systemic policy interventions, and is inherently highly 

uncertain. Current levels of global cooperation and investment, however, are well below those 

needed to avoid potentially devastating levels of global warming, environmental destruction and 

human harm. At the same time, new technologies, such as digital technologies and biotechnologies, 

are beginning to disrupt our current ways of living in ways we cannot yet fully predict. New and 

emerging technologies have far reaching implications for issues such as health, privacy, equality, and 

social cohesion. According to Jasanoff (2016), this range of issues raises fundamental questions as to 

whether existing social institutions are capable of deliberative, ethical, future making in the face of 

accelerating technological change.  

Section 6. Re-imagining Global Society 

This historic moment of deep transformational crisis requires not only fundamental innovations in all 

the major social institutions that make up society, it requires new imaginaries to guide the direction 

of those transformations. Most difficult of all, it also requires, as the President of Ireland, Michael D. 

Higgins stated in his address to the United Nations General Assembly in 2019, the consciousness to 

bring about the necessary changes in our economic, political and social lives (Higgins, 2019). 

As well as critiquing and re-imagining individual social institutions, therefore, our proposed research 

agenda, would also address systemic issues, such as the dynamic interactions between social 

institutions and the meta-level outcomes that result. One particular aim in this regard is the 

generation of new global imaginaries. According to Steger (2019), imaginaries are belief systems, 

institutions and practices that promote specific ideas and values that guide human communities. 

Taylor (2004) asserts that social imaginaries come into being as ideas initially held by elites that 

eventually spread into the wider public through their material instantiation, through which they 

influence law, government, institutions, and social practices. Such imaginaries, produced and 

reproduced within contested political, economic, religious institutions, can constitute powerful 

forces capable of affecting profound social change. Examples of contemporary social imaginaries 

include neoliberalism, feminism and environmentalism. Steger further cites imperial globalism, 

market globalism, justice globalism, jihadist globalism, and right-wing nationalism as currently 

existing competing and co-existing global imaginaries. 
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In addition to critiquing and re-imagining the individual social institutions of economics, democracy, 

technology, religion, gender and the university, the proposed research agenda would also aim to 

assess the emergence of possible new global social imaginaries that could empower and enable the 

global transition to sustainability and a more just and equal world see e.g. Wahlrab, 2019).  

Section 7. Conclusion 

The paper has presented a model of deep institutional innovation at times of historic change such as 

the present, and outlined a potential research agenda aimed at initiating a holistic assessment of the 

main foundational institutions in society and re-imagining them in ways that will allow them to fulfil 

their basic ethical and effectiveness functions. Such a re-imaging, the paper argues, is essential if 

challenges ranging from climate change to species extinction and environmental damage, 

democratic decline, rising social unrest and inequality, among others, are to be faced and addressed. 

The authors welcome feedback from scholars in the International Sustainability Transitions 

community on all aspects of this paper. 
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Introduction 

In various European countries, the struggle to shift a predominantly fossil fuel based energy system 
to a renewable resource base in the electricity sector has coincided with the advent of new actors 
and arguments of energy system change. Regulatory changes such as the introduction of feed-in 
tariffs and the liberalization of energy markets created opportunities for widening the actor base of 
energy system change from the top down, with a view of accelerating deployment of renewable 
energies. But with citizen engagement widening in energy system change, bottom up dynamics of 
energy system change emerged, disrupting not only the fuel base but also established regimes of 
energy system governance. While top-down policy changes opened the energy system legally, and 
created instruments to enable the economic participation of new actor groups as ancillary market 
participants (Strachan et al. 2015; Markantoni 2016), these changes most often did not disrupt more 
fundamental political, social and symbolic connotations of established energy systems. Drawing on 
cases of citizen initiatives claiming access to energy generation and distribution infrastructures from 
Hamburg and Berlin in Germany and Fintry in Scotland, this paper explains how citizens changed 
arenas of negotiation for energy politics, highlighting the deeply social transitions tied to energy 
distribution grids. 

The research question of this paper is how do citizens engaging in energy system change alter 
structures of negotiation and power in energy system governance? We will argue that beyond 
establishing new players of energy generation, citizens engaging in energy system change at the level 
of the distribution grid have altered relationships between actors, norms, material artifacts, and 
discourses within the system of energy distribution. This shifted the power balance in energy system 
governance, with citizens introducing their own understandings of participation, (energy) citizenship, 
and (energy) governance. This underscores the deeply social quality of energy system change, and its 
connection to transitions in other areas, such as urban transitions, right-to-the-city, community 
development, the development of democratic instruments, and processes of civil society formation. 

Studying the dynamics of citizens’ engagement in the politics of energy grids does not simply add 
depth to the analysis of actor diversification in energy system change. Energy grids are networked 
material artifacts, subject to a prevailing institutional setting of centralized energy systems. They are 
also deeply political phenomena, within which important power structures, norms and institutions of 
the conventional energy regime are vested: centralization, privatization, the idea of energy as being 
an economic commodity, exclusion of citizens to mention just a few. The question of how energy 
grids are operated and/or governed is an important aspect of the much-debated “just transition(s) 
for all”. This paper contributes to closing a critical gap in research. A large and diverse group of 
researchers interested in citizen engagement in energy system change has studied energy production 
in specific local and/or intentional communities (among others Rogers et al. 2013; Musall/Kuik 2011, 
Nolden 2013; Hinshelwood 2001; Schreuer 2015). Focusing on energy distribution grids, by contrasts, 
draws attention to a dimension so far largely neglected by scientists and politicians alike (but see 
Berlo/Wagner 2013; Becker et al. 2016; Cullmann et al. 2016; Colell/Pohlmann 2019; 
Pohlmann/Colell 2020). 



Governance of energy grids differs with respect to actors, institutions and regulations on grid 
ownership and operations, but also with respect to the opportunities and impediments for civil 
society participation. We argue that studying energy grids provides crucial insights into the role of 
state and non-state actors from both private enterprises and civil society, as well as the social 
struggles within which these roles are challenged and defended, maintained or altered. In our 
qualitative research, we analyze and compare how different citizen initiatives in Germany and 
Scotland claimed political, legal, economic, and material access to energy distribution grids, linking 
energy system change to more fundamental questions of community development and cooperation 
in the process. Motivations to claim access differ, and case analysis shows that this importantly 
affects how infrastructures of power, both physical and institutional, were challenged. Yet, 
similarities in the way community energy actors create changes to arenas of negotiation in energy 
system governance point to shared strategic features relevant to the understanding (and governing) 
of energy system change across different regulatory and economic settings. 

To analyze the interactions of different actor groups in negotiations of energy system governance, 
and the respective material, discursive, political, and symbolic elements shaping these interactions, 
we combine Adele Clarke’s Situational Analysis approach and Resource Mobilization Theory (Section 
3). Based on Anselm Strauss’ concepts of social worlds, social arenas, and negotiated orders, 
Situational Analysis (SitAn) provides a method-theory bundle which allows researchers to analyze 
these interactions with a specific focus on power, without homogenizing and/or dichotomizing 
seemingly (relatively) powerful and powerless actors. Resource mobilization theory offers insights 
into how material resources, such as money, and non-material resources, such as shared symbols, 
are mobilized by citizens in struggles over the power grid. Our case studies (section 4) highlight the 
relative importance of non-material resources in this respect. Symbolic resources mobilized in the 
struggle for distribution grids introduced new arguments into respective arenas of negotiating grid 
politics (section 4.1). But they could also move grid politics into arenas previously not linked to 
energy system change, hereby augmenting citizens’ ability to access the infrastructures of decision-
making determining power distribution (section 4.2 and 4.3). The discussion will relate the argument 
central to this paper, the ability of citizen initiatives to change power relations and arenas of 
negotiation of energy system governance by way of symbolic resources, to competing theoretical 
and methodical approaches (section 5). In the conclusion we summarize results, answering the 
research question. 

State of the Art 

Academics and politicians alike typically conceptualize of citizens engaging in energy system change, 

or community energy actors corresponding to agendas of sectoral change (Seyfang et al. 2014; 

Ornetzeder/Rohracher 2013). The literature can be discussed along two dimensions of energy system 

change: physical changes of the energy system, or energy transformation, and changes to actor base 

and decision making of the energy system including embedded norms and values, or energy 

transition (Child/Bryer 2017: 19). 

Studies on contributions of community energy actors to physical sector change often highlights 

accelerated roll-out of renewable energy technologies (Holstenkamp/Müller 2013), comparing 

favorable or adverse contextual factors (Debor 2014, 2017; Yildiz 2013, 2014; Toke 2007; 

Enzensberger et al. 2003; Bolinger 2001). A second focus within the literature is acceptance or 

acceptability of energy system change, often in reference to community actors (Rand/Hoen 2017; 

Huber et al. 2016; Phadke 2010). Meaningful participation may induce higher levels of acceptance 

(Rau et al. 2012; Zoellner et al. 2011) or avoid protest (Musall/Kuik 2011; Martins et al. 2011) if it 

builds trust locally (Ceglarz et al. 2017). Two major difficulties ensue. For one, acceptance of and 

opposition to energy system change are assumed in relation to micro and meso levels of the 

situation (Wüstenhagen et al. 2007: 2684-2685), as opposed to simultaneous processes of 

technological and social change (Batel/Devine-Wright 2017; Demski et al. 2015; Bickerstaff/Agyeman 



2009). Secondly, shared belief systems are neglected as opposed to ideas of affectedness 

(Kalkbrenner/Roosen 2016). By contrast, the study of drivers of community energy engagement finds 

that members’ motivation was primarily tied to a sense of injustice and a desire to gain decision-

making power (Boon and Dieperink 2014: 301; Bomberg/McEwen 2012; Rogers et al. 2008). 

Research on changes to the social fabric of energy systems often focuses on the ability of community 

energy actors to challenge incumbents, for example in decision making processes, and to overcome 

positions of marginalization, as well as their ability to change the framing of energy system 

alternatives. Researchers have found them to be role models and pioneers (Frantzeskaki et al. 2013). 

They are “grassroots innovations” (Seyfang et al. 2014; Smith et al. 2016). Among other things, they 

have defined new roles for citizens beyond those ascribed in the conventional regime of energy 

production (Hoffman/High-Pippert, 2010; Schleicher-Tappeser 2012). The role of community energy 

actors in transitions is very often explained in reference to various mapping tools, which typically 

map positions within the energy sector based on the respective theoretical considerations either 

implicitly or explicitly (Dolata 2008; Mautz et al. 2008; Moss et al. 2015). When mapping the energy 

system, tools must appropriately reflect its social and technical dimensions (Ohlhorst and Schön 

2015: 259). 

Strategic Niche Management (SNM, Kemp et al. 1998) and Multi-Level Perspective (MLP, Geels 2006) 

are very often used either openly or implicitly to explain energy system change (Schreurs 2015: 28). 

SNM has provided insights into the development of technological innovations and social practices 

within protective spaces (Kemp et al. 1998: 186), but struggles to explain the development of 

community energy projects that defy the processes of experimentation and upscaling conceptualized 

by the approach (Seyfang and Longhurst 2013). MLP, similarly, is limited by its polarization of niche 

and regime levels (Smith 2007: 441-443; Seyfang and Longhurst 2013: 887-888), based on which 

researchers using the MLP tend to dichotomize explanations of power relations (Pohlmann 2019; 

Hoffman 2013). Actor-Network-Theory (ANT) explicitly adds non-human elements, but maintains a 

focus on actors which results in an emphasis on enforcement (Latour 1996). Again, assumptions 

regarding network development hamper interpretation, as actor networks are presumed to grow or 

diminish (Schön et al. 2007: 53). Strategic Action Fields (SAF) considers aspects of both ANT and MLP, 

as it analyses actors’ different roles in shaping fields, meso-level social orders determined by actor 

constellations, power relations, shared interpretations of issues, and rules (Fligstein and McAdam 

2011: 3-4). Still, changes of the field are referred to power hierarchies and assumptions about 

challenger-incumbent relationships (Fligstein and McAdam 2011: 5-6), which limits explanatory 

power, and non-human factors of the research situation are excluded (Blanchet 2015: 253). 

The research gap in community energy studies therefore corresponds, at least partly, to the ability of 

mapping tools to reflect social and technical elements of a research situation, including respective 

power dynamics. Constellation Analysis (CA) offers a “pragmatic” tool for a non-hierarchical map of 

social and technical elements, while addressing to social, natural and engineering sciences 

simultaneously (Ohlhorst and Schön 2015: 273, 275-276). CA highlights relationships between 

elements, but makes no assumptions on their character or trajectory (ibid.). SitAn develops such an 

approach further. Human and non-human elements are mapped without presuming hierarchies or 

relations, but maps also reflect power and power dynamics by focusing on the question of “who is 

authorized and not authorized to make what kinds of knowledge claims about whom/what, and 

under what conditions?” (Clarke 2005: xxv). Mapping in SitAn therefore allows for on par analysis of 

power dynamics between actors and material infrastructures, while enabling the researcher to show 

and explain how actors acquire or lose authority in such relationships. Kommentiert [AC1]: Habe bis hierhin nochmal 
umformuliert, nur redaktionell. 



3. Theoretical approach 

Case analysis of this paper focuses on how arenas of negotiation were formed in local energy 

systems and subsequently changed by citizen and/or community based actors. Special attention is 

given to power relations enabling or constraining actors to affect arenas of negotiation, while the 

theoretical approach does not assume a direction or hierarchy of power relations a priori. This is 

combined with Resource Mobilization Theory (McCarthy & Zald 2001, Edwards & McCarthy 2004) as 

a way of understanding how power manifests and how it may be wielded in such relationships and 

negotiations. 

3.1 Situational Analysis as a theoretical approach 

Situational Analysis (SitAn) is a theory-methods bundle developed by Adele Clarke (2003, 2005). 

Analytically, it combines Grounded Theory tools of theoretical sampling, coding and memo writing 

with mapping techniques designed to enhance researchers’ ability to understand instable and 

complex situations that defy dichotomous conceptualizations. Theoretically, SitAn includes social 

worlds, social arenas and negotiated orders as “sensitizing concepts” (Blumer 1954) to enable 

researchers to conceptualize heterogeneous elements and their instable, power-laden relations. 

Clarke conceptualizes ‘the social’ to be created in relation to its physical and social context; it is 

situational. Situations are constituted by all elements occurring within them, including conditional 

elements: “There is no such thing as ‘context’”, (Clarke and Star 2008: 128, original emphasis). 

Situations include a range of deeply intertwined human and non-human entities (Clarke and Keller 

2014: 26), whose number and relevance to the situation is determined empirically. “The situation per 

se becomes the ultimate unit of analysis, and understanding its elements and their relations is the 

primary goal” (Clarke and Star 2008: 128). Within situations, different social words negotiate and 

fight about their respective commitments and interests within social arenas. 

Social worlds are formed by groups sharing commitments and activities as well as resources. They 

“build shared ideologies about how to go about their business” (Clarke 1991: 131). At the same time, 

social worlds are not stable manifestations but rather contested processes (Strübing 2005: 178), 

inherently involving conflict and power. Analytically, social worlds can be distinguished based on 

participants’ “shared commitment” (Clarke 1991: 131). Participation within social worlds is fluid and 

non-exclusive (Strübing 2005: 180). 

Ideas and conflict between social worlds are negotiated in social arenas bound by issue (Clarke 2012: 

149). In Germany and Scotland, arenas of local energy distribution result from and recreate pre-

existing “negotiated orders” (Strübing 2005: 191–193). These include municipal structures and legal 

frameworks regulating concessions, technical equipment and infrastructures, the managerial design 

of the energy distribution system, and opportunities for participation of civil society actors.  

SitAn understands changes in local energy distribution as changes in the occurrence and interactions 

of material elements (the electricity distribution grid in Berlin, or the heat grid and respective power 

stations in Hamburg), social worlds (citizen organizations, municipality actors, grid operators and 

energy enterprises) and discourses of energy distribution. Interpretation of these research situations 

focuses on relationships between elements and power-laden conflicts. 

3.2 Resource Mobilization Theory  

Very basically, studies of power refer to the struggle over resources, which are diverse and most 

often scarce. Often, this includes an interpretation of power in a relational and distributional sense 

(Dahl 1957). In reference to community energy studies, this underscores the importance of an 

understanding of power focusing not only on actors and their capability to shape outcomes in their 

interest (Giddens 1984), but on powers diffused in structure which may or may not be harnessed by 

actors involved (Krott et al. 2014, p. 37). 
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Resource Mobilization Theory (RMT), a strand of social movement research (McCarthy/Zald 2001; 

1977), draws on this relational and distributional understanding of power. A resource includes “any 

social, political, economic asset or capacity that can contribute to collective action” (Jenkins 2001, p. 

14368). RMT focuses on the availability of resources to explain both individual participation in social 

movements or related organizations, and their agenda setting (McCarthy/Zald 2001). Leadership 

includes the ability to harness and apply resources and develop respective strategies (McCarthy/Zald 

2001; Jenkins 2001; Edwards/McCarthy 2004). Early research in resource mobilization focused on the 

types of resources harnessed, emphasizing material and organizational resources (Jenkins 2981, p. 

533), which still dominate studies of social movement resources (Schreuer 2015, pp. 61-65). Since 

then, typologies of resources have been widened to acknowledge natural resources, as well as more 

abstract dimensions such as informational, cultural and symbolic resources (Cress/Snow 1996; 

Edwards/McCarthy 2004). The latter refer to “collective understandings and interpretations that 

render something meaningful and desirable” (Schreuer 2015, p. 64). 

These more refined typologies of resource mobilization have also been taken up in community 

energy research (Schreuer 2015; Batel 2017). Trust features most prominently as a symbolic resource 

in various recent contributions to the literature (Kalkbrenner/Roosen 2016; Goedkoop/Devine-

Wright 2016; Greenberg 2014; Bomberg/McEwen 2012). Studying material and non-material 

resources on par is crucial to understand their relative importance for community energy actors, and 

the respective sector changes ensuing (Colell 2019). This paper focuses on symbolic resources 

specifically, to illustrate how citizens forged new connections between energy system services and 

‘collective understandings and interpretations’ of what made them ‘meaningful and desirable’ and 

thereby changed power relations and negotiations of energy system governance. 

3.3 Data 

The body of research is comprised of semi-structured interviews, participant observations and 

document analysis. For Hamburg, the analysis includes 13 interviews with people and participant 

observation in project meetings as well as events between January 2012 and April 2013. For Berlin, 

analysis refers to four interviews and observation of two conferences on local energy system 

governance and several smaller educative events hosted by the cooperative, as well as 

documentation of 11 general assemblies between May 2011 and April 2019. For Fintry, the analysis 

draws upon five interviews, as well as documentation of Annual General Meetings from 2007 to 

2017. Document analyses for all cases included publications and press releases by stakeholders, 

related policy documents and local newspaper publications. SitAn shows the differentiated 

relationships between elements of the research situation, focusing on how power plays out 

(differently).1 

4. The cases 

Hamburg 

In Hamburg, From its outset, in Hamburg questioning ownership and operation of the grids was 

closely linked to the Right-to-the-City movement from the outset.  

In 2009, the coalition of the Christian Democratic Party (CDU) and the Green Party approved of 

Vattenfall’s plan to build a new coal power plant in the southern periphery of Hamburg and a 

corresponding pipeline transporting heat to the city center (the so-called Moorburgtrasse) without 

prior public debate. The pipeline’s technological features (diameter, degrees Celsius and water 

pressure) by design left Vattenfall as the only company technically able to feed into the grid. The 

pipeline would have reaffirmed Vattenfall’s position as grid operator and extended its monopoly on 

                                                           
1 For a full account of data collection and processing, see Pohlmann 2018, 2019 and Colell 2019. 
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heat production in Hamburg. Additionally, construction of the pipeline required cutting down large 

numbers of trees and the (temporary) destruction of green areas in Hamburg’s city center. 

In combination, the non-disclosed approval process and its effects on urban neighbourhoods 

outraged many citizens. Neighborhood groups formed in proximity to the endangered parks, soon 

accompanied by initiatives, which criticized the political and environmental effects of the coal power 

plant and pipeline. Some of these local groups were involved in the establishment process of the 

“Recht-auf-Stadt Hamburg” (RaS HH) network, which was officially founded in 2009. 

It  

“is a network of initiatives in Hamburg, that stand for affordable housing, non-commercial 

spaces, socialisation of property, a new democratic urban planning and the preservation of 

public greens; for the right to the city for all inhabitants – with or without papers. Against 

gentrification, repression, neoliberal urbanism and closed borders” 

http://www.rechtaufstadt.net/ueber-about/, last accessed 07/18/2020). 

Combining their efforts and interests, these local neighborhood groups set up the umbrella initiative 

“Moorburgtrasse-Stoppen”. In league with various other environmental and civil society initiatives, 

Moorburgtrasse-Stoppen was able to raise public attention. The initiative also became member of 

the RaS HH network. In league with Friends of the Earth Germany (BUND) the Moorburtgtrasse-

Sttoppen initiative invoked legal action against the formal plan approval process. Hamburg’s Higher 

Administrative Court agreed with the groups’ complaints and mandated a formal plan approval 

procedure in February 2010. Among other things, the formal plan approval process granted 

participation of civil society actors.  

In early 2010, Moorburgtrasse-Stoppen, BUND, attac, the protestant welfare organization ‘Diakonie’, 

Robin Wood, and the Hamburg consumer advice center launched the UHUN campaign, responding to 

a newly opened window of opportunity. Concessionary contracts for the electricity and long-distance 

heat grids, granting the right to own and operate the grid, were due to expire on 31 December 2014. 

Additionally, the concession for the gas grid included a special right of cancellation effective until 31 

December 2014. Concessions are awarded by municipal authorities. Hamburg’s government declared 

that it had no interest in regaining any of the upcoming concessions. In response, UHUN was set up 

to organize and run a referendum to force Hamburg’s senate to reassume public ownership of the 

grids. UHUN, much like Moorburgtrasse-Stoppen, was an umbrella for different actors. Many of 

these were previously established initiatives which had gained social legitimacy, lending credibility 

and trust to the ideas and propositions of the UHUN initiative. In addition, the diversity of groups 

collaborating under the UHUN umbrella organization meant that information about the political and 

economic status quo of the grids could be distributed very quickly into different civil society sectors. 

Especially tThe RaS HH network by this time had gained much public attention, especially after the 

(successful) squatting of the “Gängeviertel”. The actions and arguments of the group of young artists, 

which argued that Hamburg’s neoliberal urban planning strategy was about to destroy not only the 

social and political but also cultural fundaments of the city. Supported by internationally renowned 

celebrities (Daniel Richter among others) the claims of the group were meet with much public 

interest and sympathy.  

These factors contributed to the claims and criticisms of the UHUN initiative rapidly gaining 

awareness and approval of many citizens. Besides overlaps created by membership and individuals, 

RaS HH, Moorburgtrasse-Stoppen and the UHUN share fundamental ideas and interests, like the idea 

of a socially just city, socialization of property, a new democratic urban planning and the 

preservation of public greens. Within the UHUN network, these general claims were specified for the 

situation of Hamburg’s energy policy. Its activities centered on two goals: Changing the 
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argumentative setting for energy decision-making in the city, and subjecting energy decisions to a 

new arena of decision-making by means of a referendum. The network hired a staff member and 

motivated a large number of volunteers who prepared and realized the referendum and its preceding 

stages. 

Changing the argumentative setting, involved both creating awareness for the argumentative context 

and then introducing new argumentative positions. One major campaign task was to inform people 

about the administrative procedure of concessioning, which had previously gone unnoticed by the 

public. It also raised awareness for the political and material situation of energy production and 

distribution in Hamburg, especially criticizing Vattenfall’s monopolist position. According to UHUN 

and Moorburgtrasse-Stoppen, the “conventional social world” was still guided by discourses of 

economic growth, the global economy, privatization, energy security and centralization (relating both 

to energy production and distribution). UHUN countered these discourses with alternative positions 

like climate change, local value creation, decentralization (relating both to energy production and 

distribution), public benefit, and (re-)municipalization. The power grids were actively connected to 

new argumentative positions, most importantly referring to discourses on climate change and local 

development. Thereby, the initiatives introduced arguments from other public sectors into the arena 

of local energy policy. Most notably arguments of accountability as well as ideas relating to RaS HH. 

The relevance of the RaS discourse is already expressed in the name “Our-Hamburg-Our-Grid”. From 

being seen as a commodity of private energy enterprises, the campaigns reframed the grid 

infrastructure as being a vital part of the public city and hence as something that should be public 

property. Also, the Right-to-the-City movement formed the background on which Moorburgtrassen-

Stoppen argued that citizens have the right to oppose material interventions into their 

neighborhoods, like the destruction of scarce urban green areas. By actively relating to discursive 

arguments and ideas from the RaS HH network, the two initiatives connected themselves to actors, 

discourses, and materials, which had already gained social, symbolic and political capital from other 

public sectors. 

Before the establishment of UHUN and Moorburgtrasse-Stoppen, decision-making processes on 

distribution grids typically occurred in closed arenas of negotiation. These were dominated by 

administrative authorities and the incumbent energy utility Vattenfall. Original planning procedures 

for a pipeline reinforcing the incumbent’s position of power in the local energy system by creating a 

new and lasting quasi-monopoly in the heat sector did not include participatory measures. Likewise 

the formal concessioning process did not involve information or even participation of citizens. 

Hamburg’s citizens only were made part of this arena as “implicated actors” (Clarke et al. 2018: 76-

77): actors who are not actually present in an arena but whose (alleged) interests are voiced by other 

actors, in the form of consumers within this arena. Forcing their way into a previously closed arena, 

civil society groups created public campaigns based on the premise that questions of grid 

infrastructure, materially, economically, and politically affect people’s (daily) lives and should hence 

be debated and decided upon publicly. Through their activities, the initiatives made people aware of 

the previously hidden arena of energy distribution. Through information and mobilization, they re-

created an arena of energy distribution within which the material and political dimensions of energy 

distribution were discussed publicly. 

In the case of the Moorburgtrasse, changes to the arena were made by subjecting its processes to 

public scrutiny and then legal review. In the case of the concession, a new mode of decision-making 

was introduced to the arena. The concessionary process was dominated by administrative and utility 

actors under regulatory requirements of the Energy Industry Law (Energiewirtschaftsgesetz, EnWG). 

Concessionary applications were open to utilities seeking ownership rights for themselves. Once 

formally launched, the concessionary application process could only be resolved by the municipal 



authority. Citizen participation was not envisaged. By launching the referendum, UHUN and 

Moorburgtrasse-Stoppen forced entry into this arena, creating discussion and establishing an 

additional and new mode of decision-making. Public opinion could now sway the concessionary 

decision-process, because its effects were now subject to a new decision-making tool. 

Under German law, a public referendum consists of three consecutive steps, each requiring a 

growing share of the local electorate to support the cause. After successfully surpassing the first step, 

UHUN gathered enough public support to complete the second stage in June 2011 within just three 

weeks, an example of the added credibility and networking abilities of the diverse actors gathered 

under the UHUN umbrella. In response, Hamburg’s Senate decided to include the referendum into 

the federal elections on 22 September 2013. In the meantime, the Hamburg government, moved by 

UHUN campaign successes, acquired 25.1 percent of the grid company’s shares in mid-2012. This was 

heavily criticized, UHUN arguing that by settling for a blocking minority the Hamburg government did 

not acknowledge the importance of energy provision as a crucial dimension of humans’ sustenance 

requirements in modern societies. UHUN supported public ownership as an expression of the 

relevance of energy grids for public life, and connected it to arguments of public welfare because “a 

municipal operator subject to democratic control would be much more committed to social and 

environmental aims than a private company mainly driven by economic incentives” (Pohlmann 2018: 

168).  

In November 2011, the Social Democratic Party (SPD) government linked the results of the 

referendum to its decision on the Moorburgtrasse. If citizens rejected re-municipalization in 

referendum, the SPD would reject approval for the Moorburgtrasse and pursue alternative plans for 

combined heat and power. If citizens supported re-municipalization, the government would 

immediately resume the plan approval procedure for the Moorburgtrasse. The SPD thereby tried to 

play off the two initiatives against one another. Neither the government nor the private energy utility 

did anticipate that UHUN and Moorburgtrasse-Stoppen shared fundamental ideas and interests (of 

social justice, democratic participation, just urban development…) beyond their respective energy 

related projects. Stopping the pipeline and re-municipalizing the energy grids were merely different 

expressions of these shared interests and hence could not be used to really set of the groups against 

each other. In fact these two initiatives, turned the strategy of the incumbents into an argument in 

their favor. They openly proclaimed that this strategy illuminated the ominous alliance between the 

SPD and Vattenfall, and openly discredited the SPD for threatening one initiative with the aims of the 

other and for creating a situation within which citizens would have to abandon one aim in favor of 

the other. Instead of driving a wedge between UHUN and Moorburgtrasse-Stoppen, the strategy of 

the SPD further increased cooperation, lent additional credibility to their claim that the SPD was in 

league with Vattenfall, and thus reinvigorated opposition to both Vattenfall and the Hamburg 

government. This created mutually beneficial positions for the initiatives: Public attention and media 

reporting for one of the initiatives always also mentioned and hence benefited the other. The UHUN 

campaign won the referendum with 444,352 votes (50.9 percent). On the same day, the SPD was 

voted out of office and forced into a coalition with the Green Party. In February 2014, this coalition 

announced that the plans for the Moorburgtrasse were “politically dead” (www.moorburgtrasse-

stoppen 21.2.2014) and would not be resumed.  

In combination, the two initiatives illustrate a process within which citizens were made aware of the 

fact that energy distribution is a topic within which citizens of the city had the right to participate. 

The processes expressed the interest of the citizens to be informed and included in urban 

development. The activities of the initiative also had direct effects on the material dimension. First, 

the Moorburgtrasse has not been build. Second, by re-municipalizing the energy grids, Vattenfall’s 

quasi monopole over the grids has been terminated. New—more decentralized, smaller, citizen 



run—organizations now have the chance to alter the material structures and flows within Hamburg’s 

energy grids.2 Symbolically, energy policy and decision-making have become less socially distanced 

from citizens. The energy grids in Hamburg symbolize successful citizen engagement. 

 

Berlin 

In Berlin, ownership and operation of the local electricity distribution grid was contested in reference 

to arguments akin to the Right to the City movement of Hamburg, but also based on citizens’ claims 

of direct participation in infrastructure operations. Responding to the call for applications for the 

concession governing ownership and operations of the local electricity distribution grid in 2012, two 

new social worlds were formed in Berlin. The Berlin Energy Roundtable (Berliner Energietisch, BET) 

was established as joint platform of over fifty different civil society organizations with agendas of 

environmental and social causes, including the local sections of attac and Friends of the Earth, but 

also local initiatives such as the Berlin organization for tenant protection (Berliner Mieterverein). Its 

goal was to re-municipalize grid ownership and energy services by way of a referendum (Attac et al. 

2011). The round table drafted a respective piece of legislation which was then voted upon by the 

public (Berliner Energietisch 2012a, 2012b). At the same time, a cooperative (BürgerEnergie Berlin, 

BEB) was founded by citizens as a means to partake in the concessionary application process 

themselves in December 2011. After formal evaluation of its financial and technical capacity, the 

cooperative devised an offer for grid operations which was submitted to the municipal authorities. 

These two social worlds were established at the same time, had similar goals of improving the 

environmental and social performance of the local energy system and even shared some individual 

members. Yet, they developed separately and with distinct targets and belief systems. They 

connected energy system change to diverging argumentative positions and different arenas of 

negotiation, with important repercussions for their ability to change the material, political and 

symbolic dimensions of energy system change. 

The cooperative opposed re-municipalization, seeking establishment of a grid operator owned jointly 

by the municipality and its citizens in its application (BEB 2014b). A cooperation should ensure the 

grid operator’s commitment to the local Energiewende, as well as a way of direct participation in 

decision-making and investment for citizens. This was connected to three arguments: to strengthen 

the local Energiewende through citizen-owned energy services, to allow for citizens to directly 

partake in decision-making on the local energy system, and to enable citizen investment in local 

energy system change (BEB 2011). Actions of the cooperative were structured by the formal 

requirements of the concessionary application, whereby BEB built partnerships with energy utilities 

and financial institutions first to pass evaluation of its general capacity to compete for grid 

operations. Simultaneously, the cooperative campaigned extensively to provide information and 

debate on the concessionary process, which like in Hamburg had not been subject to public 

discussion, and to raise support for its cause. The cooperative hosted conferences to connect citizens 

to experts and decision-makers, held events to raise awareness on the role of the local distribution 

grid in the local Energiewende, and mobilized local and national press. Communication was focused 

on the low voltage grid as a linchpin of sustainable energy system development, and the cooperative 

as a means of providing innovative utility services (Colell and Neumann-Cosel 2016). 

The round-table, by contrast, renounced private ownership completely, including a cooperative, for 

fear of buy-out. Its communication focused on driving the local energy incumbent out. But unlike in 

Hamburg, a referendum could not overrule the concessionary process as it had already been 

launched. BET therefore concentrated on campaigning for a green public utility, highlighting the 
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importance of administrative procedures in infrastructure decision-making. BET successfully moved 

the Berlin Senate to hold a referendum vote in 2013. But in an effort to reduce voter turnout, the 

Berlin Senate delayed the vote. Instead of holding the referendum with federal elections in 

September 2013, it was moved to November (BEB 2013a, 2013b). The strategy was successful. The 

referendum mobilized 24.1% of the electorate in its favour, but a legally binding decision would have 

needed a quorum of 25%. The round-table subsequently diminished in public attention. The 

cooperative pointed out the strong political symbol created by supporters: more than 600.000 

citizens had voted in favour. Still, the coalition of Christian Democrats (CDU) and Social Democrats 

(SPD) remained unresponsive (BEB 2014a, 2014b, 2014c, 2015a). The application process for grid 

ownership merely suggested a non-binding advisory council for citizens (BEB 2014d). 

While the round-table built largely on existing organizations, BEB rejected institutional memberships 

from political organizations or political parties. The round-table campaigned for signatures and then 

votes, with numbers rising quickly. The number of cooperative members grew much more slowly. 

However, members entered a binding and long-term relationship. 

Although the Senate and Vattenfall attempted to sideline the concessionary application and build a 

public-private cooperation, this did not surpass regulatory conditions (BEB 2015a, 2015b, 2015c, 

2015d). Binding offers were submitted by Vattenfall, the municipal applicant and the cooperative in 

2016. Also in 2016, municipal elections shifted government which was now run by a coalition of the 

SPD, the Green Party and the Left. Both the Left and the Green party supported citizen engagement 

in grid operations; the Greens even explicitly mentioning the cooperative in their electoral program 

(Bündnis 90/Die Grünen 2016). The cooperative again campaigned heavily, for example by collecting 

more than 10,000 signatures in its favour, 66 of which were designated members of the Senate, 

which were presented publically to the newly elected government (BEB 2016b). The new coalition 

agreement pledged to create opportunities of direct citizen participation in ownership and operation 

of the grid (SPD et al. 2016). In March 2019, the municipal applicant was awarded the concession by 

the Berlin Senate (Faruhn 2019). Unresolved to date following a lawsuit of Stromnetz Berlin, this 

decision was still seen as a potential first step in establishing the cooperation with the cooperative 

envisaged in the coalition agreement (BEB 2019a). 

BET and BEB were newly created. This was the first time that citizens with an interest in local energy 

system change could join organized political and/or entrepreneurial activities to this effect. The 

round-table and the cooperative also constituted new potential partners for the municipality to 

discuss local alternative energy system configurations. 

The material, discursive, political and symbolic changes to the local energy system induced by both 

organizations differ distinctively. The comparison of the two initiatives seeking energy system change 

in Berlin locally indicates, that a more diverse array in symbolic resources combined with respective 

opportunities to induce material change proved more successful, when referring to the political and 

material changes of the energy system enacted. 

Case analysis points to two important arenas of negotiation in the case of Berlin: the concessionary 

arena pre-existing and bound by the regulatory requirements of the application process, and a 

discursive arena of local energy system alternatives newly created. The regulatory requirements of 

the concessionary arena also dominated its main discursive positions – security of energy supply, and 

expert knowledge. Citizens only appeared as implicated agents, much like in Hamburg. While BEB 

created a new actor of this arena in the application, it remained more confined because of the 

application’s procedural requirements. This arena included the Senate Finance Department in charge 

of the application, BEB, Stromnetz Berlin and a public applicant as competitors, as well as material 

artifacts, namely the power grid and energy installations and related regulation. The arena also 



included oversight actors such as the federal grid authority and cartel authorities, and advisory 

bodies such as a law firm which provided evaluation of the bids to the Senate. BEB, beyond entering 

the arena and adding a new actor within the same regulatory rules of the game, introduced new 

discursive positions politicizing the distribution grid, and forged a connection to the newly created 

discursive arena. This arena was created by the campaigning of BET, supported by BEB. This arena 

provided a space to discuss energy system alternatives locally, but it also opened the concessionary, 

regulatory arena to the public eye, for example by the cooperative publicly discussing the steps of 

the application process. Its actors, which had not publically communicated on concessionary issues 

before, were now forced into discourse (Faruhn 2013). The discursive arena was diversely populated, 

including not only the cooperative and the round-table but also the individual organizations building 

the round-table and their diverse array of predominantly socially oriented discursive positions. The 

negotiated orders of both arenas created different opportunities and limitations to the abilities of 

the round-table and the cooperative to influence energy decision-making. BET only acted within the 

discursive arena. This crated an initial advantage, as BET could direct all resources towards the public 

debate and mobilization of signatures. The cooperative meanwhile was struggling to maintain its 

position in both arenas, having to comply with the regulatory requirements of the application 

process as well as explaining its position in addition to the referendum in the discursive arena. 

But following the loss of the referendum, the round-table dissolved as its constituting organizations 

no longer shared a rallying point and had also lost their corresponding positions and activities in the 

discursive arena. The cooperative, by contrast, used the discursive momentum of the narrow vote on 

the referendum to focus attention on the concessionary arena and support its position therein. One 

example of how the cooperative continued to mobilize public attention was collecting signatures in 

its support during the 2016 elections. The symbolic resources, namely a large number of supporters 

for an abstract joint cause of the local Energiewende, provided by the referendum vote served the 

cooperative in the concessionary agenda. The mentioning of the cooperative in the coalition 

agreement shows two important political and discursive changes made to the local energy system. 

Discursively, it acknowledges citizens as relevant direct actors of the energy system, rather than only 

implicated agents. Politically, it was also a manifestation of the political power of the Senate within 

the application process to set an agenda beyond the regulatory requirements. Two ways of 

interpretation arise. The first suggests that resources were transferred between arenas by the 

cooperative. The second highlights that the regulatory environment of the concessionary application 

is not fixed but itself a discursive construct that was fractured as new arguments were established 

within the arena. This process culminated, at least for the time being, in the mandate for citizen 

participation within the coalition agreement as well as the decision of the Senate to award the 

concession to the municipal applicant. 

Fintry 

In the small town of Fintry an hour’s drive from Glasgow in Scotland, citizens seeking to make their 

village carbon neutral in 2003 created a model for local energy system governance which has since 

shaped the community energy sector of Scotland as a whole. While wind energy installations were 

growing in number and size throughout the country, the abundant Scottish wind energy resources 

constituting an important part of the British strategy to switch to renewable energy, citizen 

participation or community ownership of such installations was still rare in Scotland at the time. Yet, 

when a commercial wind energy developer began planning a wind farm outside the village, this 

group of villagers saw an opportunity to realize their plans and “run a cable down from the hill” 

(interview, March 2016) to power Fintry’s electricity grid. Backed by the village council, a small group 

of citizens began exploring modes of cooperation with the commercial project developer. 

Negotiations with the wind farm developer quickly indicated that it would be inadvisable, both 

technically and economically, to power the village directly through one of the turbines. It was agreed 



that the village would begin local energy system change through an economic connection to the wind 

energy installation, benefitting from Scottish feed-in tariff regulation at the time, and realize 

subsequent local energy projects based on corresponding financial benefits. 

The wind farm developer suggested a cooperative ownership model to citizens, which would have 

enabled community members financially capable to invest in installations. This was a newly 

established form of participation in England at the time. Villagers rejected this idea, as it would have 

created a financial hurdle to participation as well as a club membership conditioning the ability of 

villagers to partake in benefits of the installation. While the citizens negotiating on behalf of Fintry 

had formed around an agenda of carbon neutrality, the suggestion of a cooperative model unveiled a 

corresponding social agenda. The negotiators were opposed to any hierarchical organizational form, 

which would have created differences between villagers in their ability to participate in the 

installation or its subsequent economic benefits. For one, citizens negotiating on behalf of the village 

sought an “emotional resonance and identification” (Fintry Development Trust 2018a) of villagers 

with the energy installation in order to induce changes to the local energy system, which they feared 

would be hampered by unequal means of participation. But the cooperative model also went against 

a social agenda which mandated an organizational form which was “just completely flat”, and had 

“no preference” for individual community members (interview, March 2016). Beyond connecting 

energy installations to an idea of civil society participation, villagers of Fintry therefore connected the 

wind energy installation to ideas of community benefit and welfare. This introduced new shared 

symbols to negotiations on energy installations, but also mandated the introduction of new 

organizational forms to the energy sector beyond private investment. 

An alternative was found in the form of a community Development Trust. Development Trusts, not 

unlike cooperatives in Germany, were an established associational form in Scotland, enabling 

communities to invest in their local development while operating under a charitable status. Unlike 

the cooperative, however, which is a commercial operation without charitable status, development 

trusts would distribute investments throughout the community independent of membership, with all 

members of the community benefitting from investment decisions. However, when Fintry villagers 

were negotiating with the wind farm developer, there was no example of a development trust 

engaging in energy system services in Scotland. But there was a national association, the 

Development Trust Association Scotland, which supported communities across the country seeking 

to establish development trust structures to organize community investments and provided 

organizational and legal advice to Fintry villagers. A two tier structure was devised for Fintry. A 

company, Fintry Renewable Energy Enterprise (FREE), was established which entered a contract with 

the windfarm developer, wherein FREE would provide financial resources for the installation of a 

wind turbine outside of Fintry in return for financial revenues from wind energy generation 

guaranteed by the UK feed-in tariff for twenty years. A development trust, Fintry Dvelopment Trust 

(FDT), was subsequently established and FREE was integrated in FDT as a commercial arm. Only locals 

may become members of the Trust, and revenues of turbine operations are disseminated throughout 

the community by the Trust independent of membership but bound to locality. Project planning is 

overseen by the Board of the Development Trust, and jointly agreed upon by members in Annual 

General Meetings. 

Revenues from the wind turbine could therefore be put to use serving both the agenda for energy 

system change of Fintry villagers, and their commitment to community development. In this way, 

renewable energy generation was connected to other activities of energy system reform such as loft 

and cavity wall insulation for local residents and community institutions like the school and the local 

Spots Club, as well as the installation of a district heating system for residential neighborhoods in fuel 

poverty, and grid balancing and demand management activities (FDT 2018b; Smith 2018). But 



revenues of the energy installation were also used in community projects with a wider agenda of 

sustainability, for example in planting a village orchard, as well as in educational projects. 

Today, FDT is an established institution of community development, including more than 150 

members from the community with numbers growing annually. It is connected to the village council 

informally, with a member of the council represented in the Board of the Development Trust, 

underscoring its commitment to the community beyond membership in FDT. Moreover, FDT has 

advanced to become a model for community owned and organized energy system change 

throughout Scotland. Its work is recognized nationally and internationally, also by political authorities 

(FDT 2018b), and its advice supports communities wanting to realize local energy projects as well as 

commercial project developers seeking to improve their performance in community participation. 

Throughout Scotland, Development Trusts have since become an established blue print of 

implementing energy system change in an organizational form committed to community benefit (van 

Veelen 2018, p. 659). 

The change of symbolic resources invoked, namely a strong commitment to an organizational 

structure committed to non-hierarchical modes of participation and public welfare, as well as the 

creation of emotional identifiers in energy installations, resulted in lasting material and political 

changes to the energy system at the local level and beyond. 

In an arena of negotiation previously largely confined to commercial energy utilities, the villagers of 

Fintry therefore not only introduced a new kind of actor by establishing Development Trusts as a 

community owned and oriented form of organizing energy projects. They also forged new 

connections between renewable energy installations and shared symbols of community welfare, as 

well as installations of electricity generation and larger activities of local energy system reform. 

Prior to the establishment of FDT, the arena of renewable energy generation did not include 

community owned actors in Scotland, and only one example of a citizen owned cooperative had 

formed in England. Negotiations on energy installations were predominantly shaped by commercial 

interests, supported by a growing political interest in energy system change and the subsequent 

introduction of regulatory instruments to support deployment of renewable energies. Fintry villagers, 

by stubbornly demanding a mode of participation in line with both their energy agenda and their 

community development goals, created an organizational blueprint. Beyond the individual case, this 

has introduced a new category of actor to the Scottish arena of renewable energy generation, with 

Development Trusts accounting for a relevant share of local installations. This was backed by a 

national association providing support to communities wanting to establish such an organization. The 

credible commitment to community development and energy system change has since found 

political support, with Scottish authorities creating an association to specifically support community 

driven energy system change, Community Energy Scotland. On a local level, FDT forged connections 

between energy installations and shared symbols of community welfare and development. This 

shifted power relations in energy negotiations, as the commercial developer realized that the failure 

to acknowledge these community interests in the local development could jeopardize the 

installation. On a national level, the establishment of an organizational form credibly committed to 

community ownership and welfare in energy system change not only linked energy installations to 

symbols previously not invoked in energy installations. It created a new kind of actor in the national 

energy arena as well as a corresponding infrastructure of institutional support. 

But the local activities of FDT also forged new connections between different installations and 

services of the energy system, as well as their recognition at the level of the household. While FDT 

initially was merely connected to the generation of renewably sourced electricity, its activities since 

have created energy system change with respect to energy efficiency and reduced consumption, 



household insulation, and distributed heating services. This has changed the recognition of 

integrated energy system change encompassing electricity generation as well as consumption, and 

including the heating sector, at the local level. At the same time, the personal commitment of Fintry 

villagers as well as the charitable status of the Development Trust forged an emotional connection 

between energy system change and villagers. Because of the importance of Fintry as a pioneer of 

community energy projects as a counselor to both communities and commercial developers, this 

integrated approach to energy system change and the commitment to community welfare 

embedded in the organizational form have shaped sectoral development at a national level (Colell 

2019). 

Discussion 

The analysis points to three key observations. First, community energy projects moved previously 

undisclosed energy arenas into the public eye at the local (and often subsequently the national) level, 

opening debate on the kinds of actors as well as the corresponding dynamics of negotiation 

determining decision-making processes within these arenas. Second, projects modified existing 

arenas of negotiating decisions on energy system services by linking energy system change to shared 

symbols previously not considered in the context of energy system services, namely an agenda of 

community access and community welfare. Lastly, arenas of energy-related decision-making were 

connected to discursive arenas previously not considered in reference to energy system change. 

This underscores the versatility of SitAn as a theory-methods bundle to understand the more 

nuanced interactions of citizen-led initiatives and public and private actors of the energy system. It 

indicates new perspectives on actors developing innovations on the fringes of the energy system 

beyond the dichotomy of regime and niche. It also highlights the potential of Resource Mobilization 

Theory to illustrate how power relations are formed, maintained or challenged in arenas of 

negotiation. Focusing on symbolic resources of community energy actors further sheds light on how 

energy system change is affected by linking the energy arena to other discursive spaces, or by 

mobilizing symbols originating in arenas previously not linked to energy negotiations. Discursive 

arenas such as the right to the city, urban or community development, or community welfare, can 

provide crucial resources to augment to position of community actors. 

This supports an understanding of civil society initiatives’ resource mobilization activities as 

transcending boundaries of analytically differentiated sectors. Transcending these boundaries did not 

only help to mobilize resources in terms of legitimacy, trust and human capital (realized for example 

in subscriptions) but was used to question established discursive positions of the energy system, 

namely centralization, privatization, the idea of energy as being an economic commodity, and the 

economic and political exclusion of citizen from energy distribution. It also illustrates how these 

seemingly different resources and ideas are translated and integrated into energy distribution ideas 

and arguments. 

In Hamburg, citizens collaborated to renounce the continued and extended monopolization of 

energy distribution on material (pipeline), legal (concessionary rights), symbolic and political (both) 

grounds. In Berlin, the cooperative founded by citizens created a new actor of the local energy 

system, sitting firmly across the political, material and symbolic dimensions of energy distribution in 

the city. In Fintry, the Development Trust created an organization not only claiming access to energy 

generation but linking this to other services and infrastructures of the local energy system and 

subjecting these to joint local decision making committed to public welfare within the local 

community. Arenas of energy distribution and generation previously removed or even actively 

hidden from the public eye were brought to public attention. These arenas were also changed, with 

citizen roles shifting from implicated agents to having a voice in decision-making, manifest in the 
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referendum in Hamburg, the coalition agreement in Berlin, or the contract with the wind farm 

developer in Fintry. The initiatives could draw on resources previously not available to them within 

the energy distribution sector, by building alliances with organizations from other societal sectors as 

well as presenting new arguments not associated with energy policy before. While the resources of 

previously powerful actors within the respective arenas, namely incumbent energy utilities and 

political decision makers were left largely untouched, the changes to the arenas made by initiatives 

meant that power played out quite differently. 

These changes are insufficiently explained when drawing on terms of affected citizens or citizens 

withholding their (passive/silent) acceptance (Batel, 2017; Aitken, 2010; Wüstenhagen et al., 2007). 

Instead, the cases of Berlin, Hamburg and Fintry are examples of how citizens employed tools of 

democratic decision-making to actively partake in social arenas wherein decisions on the energy 

system are made, and make their intentions and interests heard without dismissal. FDT, BEB, UHUN 

and Moorburgtrasse-Stoppen created new roles for citizens beyond those previously offered or 

ascribed within conventional energy systems (Hinshelwood, 2001; Hoffmann and High-Pippert, 2005; 

Schleicher-Tappeser, 2012). Throughout their campaigns, actors of all three communities raised 

general awareness for the political dimensions of energy distribution and its material and legal 

infrastructures. Organizations in Berlin, Hamburg and Fintry entered arenas previously closed to 

direct citizen participation and established new actors and discursive positions within them, as well 

as creating links to actors and arguments in previously unrelated discursive arenas. This not only 

created broader awareness for related issues, but also transferred credibility and legitimacy to the 

newly established actors and arguments within the distribution arena. 

Mapping based on SitAn includes the concept of power and enables its analysis, but does not assume 

its direction or development pathways. This is not merely a semantic re-interpretation of niche-

regime interactions (Pohlmann 2019; Colell 2019: 255). SitAn instead provides a non-hierarchical 

view of power relations, and studies relations between actors, non-human actants and discursive 

positions within it independent of the mechanisms of niche-regime interactions. Interactions within 

and between arenas of negotiation are more diverse (Pohlmann 2019). In addition, relative positions 

of power within an arena of negotiation also affect how energy system change takes shape within 

community energy projects (Colell 2019). An understanding of material and non-material resources 

based on RMT adds to this, by explaining the different shapes of power within the research situation, 

as well as offering an interpretation of the direction of its mobilization. 

Conclusion 

Drawing on case studies conducted in Hamburg, Berlin and Fintry between 2009 and 2016, this paper 

argues that community engagement in the power grid has wider implications for contested 

structures of decision-making on networked infrastructures. Community actors use traditional 

instruments of democratic decision-making or establish new structures to access and re-shape 

processes of energy decision-making previously closed to citizens. Situational Analysis provides a 

theory-methods bundle to visualize these newly created arenas of negotiation and to understand 

processes of redistributing power of negotiation and decision-making between actors of the energy 

system. 
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Climate ethics in carbon footprints: Normalization of state greenhouse gas emission counting 
and labeling programs 
 
Abstract 
 
National carbon footprint programs are now in operation in over ten countries. In this study I use 
sociotechnical transition imaginary, rationalization and ideal type frameworks to examine the 
normalization of these carbon counting and labelling programs. The goal of this study is to 
contribute to the understanding of how new meanings and ethics are shaped in socio-technical 
transitions. To examine the theoretical frameworks, carbon programs were studied. Semi-
structured interviews and document analysis were conducted for each of the cases. The conclusion 
is that there is more old than new in the construction of these new climate ethics. 
 
Keywords 
 
Rationalization 
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Carbon footprints 
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1. Introduction 

 National greenhouse gas (GHG) emission measurement and labeling programs are seeking 

to normalize carbon counting as another mundane, daily practice of a productive and healthy life, 

like keeping track of time, calories, money, steps or sleep. The UK-based Carbon Trust was the 

first national government to introduce a carbon footprint label in 2007, followed by France and 

Japan in 2008 [1]. Other national programs have been launched in Costa Rica, Italy, New Zealand, 

Peru, Sweden, South Korea, Taiwan and Thailand [ 2 ]. Numerous private carbon labeling 

initiatives have been developed by non-state actors. Industry surveys of consumers have shown 

strong support for carbon labeling of products [3]. However, these surveys have also found that 

while consumers consider carbon product labels important, their influence on purchasing decisions 

varies by region, with for instance low influence in Canada and higher influence in European states 

[4, 5]. Moreover, the number of registered products in voluntary national schemes has been quite 

low to date, with the exception of France’s mandatory program. 
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Social science research has focused on consumer attitudes, effectiveness and influence of 

carbon programs. To the negative, researchers have found that although consumers in the UK and 

Japan desire labels that display sustainability credentials, GHG labels have the lowest preference 

among recycling, environmental source material and ecofriendly packaging labels [6]. In decision-

making of food purchases, carbon labels were found to be of low importance in a German study 

[7]. In a study of carbon labels in the tourism industry, while it was concluded that a contribution 

may be made to more sustainable choices, the labels were seen to be incoherent and to suffer from 

a lack of persuasive communication [8]. Even in countries developing new counting systems, like 

the UK, the tools for carbon estimation have been found to be fraught with disparities in units of 

measurements and common methodologies [9]. Researchers have concluded that the adoption of 

carbon footprint schemes are likely to remain limited in the short-to-medium term [10]. They have 

also highlighted the uncertainty involved in calculating the carbon footprint of relatively simple 

products, such as pint of milk [11, 12]. The authors of a carbon food labeling study concluded that 

carbon footprint labeling is a long way from translating consumer preferences into action, and that 

to be useful for consumers all products will need to be carbon foot-printed, which they deemed 

clearly utopian [13]. 

To the positive, carbon counting is seen to enable action on climate change by making 

explicit the numbers and “politicizing climate change as a matter of public infrastructure and not 

private consumption [14].” Carbon labels have been found to affect the willingness to purchase 

low-carbon products, although with significant differences based on consumer values, age, income 

and education [15]. Likewise, a study found consumers may give preference to the carbon labelled 

products, especially among green consumers [16]. A comparative study of Japanese and UK 

consumers concluded that carbon labeling of fruits was “one of the most important attributes for 
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both countries consumers [17].” A 2020 Carbon Trust survey of approximately 10,000 adults in 

France, Germany, Italy, the Netherlands, Spain, Sweden, the UK and the US found two-thirds of 

consumers saying they think carbon labeling is a good idea. 

 I have a different focus in this study and instead seek to examine these programs of public 

labeling and counting as systems of rationalization. It forms part of a smaller literature that has 

investigated projects to design and implement indicators of sustainable development, considered 

as experiments in “modifying the civic epistemologies of democratic societies, transforming not 

only knowledge production but also political identities, relationships, and institutions” [18]. In this 

study I investigated national carbon labeling programs to understand their missions and visions of 

new values and meanings of the good life. 

The following section introduces the theoretical framework. I frame this study in the 

context of institutional theory and use sociotechnical transition imaginary, rationalization and ideal 

type frameworks to examine the cases of the nine national carbon programs. Section 3 presents the 

research methods. Semi-structured interviews and document analysis was conducted for each of 

the cases. The cases are examined in section 4, followed by the discussion, conclusion, future 

research and reference sections. 

 

2. Theoretical Frameworks 

This study follows from insights on regime transformation in the transition from cesspools 

to sewers in the Netherlands [19]. In the paper on the topic Geels used institutional theory to 

distinguish between the cognitive, normative and regulative dimensions that contribute to the 

stability and dynamics of socio-technical regimes [20]. Geels concluded that as regime actors 

gradually changed cognitions, behavioural norms and regulations, development trajectories 
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refocused from cesspools to new directions in sewer system development. The general hypothesis 

for further research was that “cognitive changes and learning processes preceded big normative 

and regulative changes.” These cognitive changes included use of bodies of knowledge such as 

miasma and germ theory by the medical community and sanitary reform coalitions to articulate 

the problem and develop specific technical solutions. With growth in social movements that linked 

waste, hygiene and public health problems and extension of the general right to vote was extended 

to all men in 1917 and all women in 1919, formal rule changes followed. Thus, the critical pressure 

for the new regime came from cultural changes and public opinion. From cognitive changes came 

new values, norms and identities among the Dutch public as they embraced new ideals of 

cleanliness as virtuousness, respectability and civilization. New behavioural practices such as hand 

washing and soap use emerged. Taken-for-granted smells of human excrement on city streets 

became intolerable stenches to modern noses. In the present study, climate science, demonstrating 

correlations between GHG emissions and climate change, has inspired new regulations and 

standards for carbon labelling programs.  I have focused my examination on these programs and 

the new norms, meanings and codes of conduct of carbon counting and reduction that they seek to 

instill in their publics. Table No. 1 compares the institutional fields in the two sociotechnical 

transitions. In this paper I focus on the normative field in the low carbon case. 

Sociotechnical 
transition Cognitive Normative Regulative 

Examples 
Belief systems, models of reality, 
bodies of knowledge, guiding 
principles, search heuristics 

Values, norms, role expectations, duty, 
codes of conduct, behavioural practice, 
identity 

Laws, regulations, standards, 
procedures, incentive structures, 
governance systems 

Dutch 
Cesspools to 
sewer systems 

Perception of disease through medical 
statistics, demonstrating correlations 
between hygienic conditions and 
infectious disease, and Pasteur’s micro-
organism theory, articulating 
underlying causation 

From filth and stench as nuisance-to-
be-tolerated to hazard-to-health, from 
annual washing to scrubbing with soap, 
from politics of serving elites to 
addressing social issues, emergence of 
new civic and philanthropical spirit 

Public Health Act (1848), the 
Constitution (1848), the Municipal Law 
(1851), Medical and Health Laws 
(1865), and constitutional changes to 
widen the right to vote (1887, 1896, 
1917, 1919) 

High carbon to 
low carbon 
systems  

Perception of climate change through 
climate science, demonstrating 
correlations between GHG emissions 
and climate change 

Emergence of meanings of carbon 
emissions-as-progress to hazard, 
beginnings of GHG emissions 
numeracy, from politics of serving 
citizens to also addressing climate 
change and environmental issues 

E.g. for New Zealand’s Toitū Enviro-
care: ISO 14065, Publicly Available 
Specification (PAS) 2050 (2011), 
licensed by the UK Environment 
Agency 
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Table No. 1 Institutional Fields [19, 20] 

In identifying the forces behind normative change, I have used sociotechnical imaginaries 

to examine materials from national labeling programs. Jasanoff and Kim originally introduced 

national sociotechnical imaginaries as “collectively imagined forms of social life and social order 

reflected in the design and fulfillment of nation-specific scientific and/or technological projects” 

[21]. They are futuristic, but feasible norms, discourses and metaphors that help produce systems 

of meaning. They shape interpretations of social realities and political communities. They provide 

standards for collective behavior. They are associated with active exercises of state power, such as 

the investment in GHG measurement processes and labeling infrastructures. They also transcend 

national borders, illustrated by proliferation of national carbon footprint programs in the late 2000s 

and early 2010s. They change established patterns of life, such as choices of housing, diet, 

transportation, vacation and recreation [22]. 

Jasanoff subsequently refined and extended the definition “in order to do justice to the 

myriad ways in which scientific and technological visions enter into the assemblages of 

materiality, meaning, and morality that constitute robust forms of social life [23].” She sought to 

expand the definition beyond the nation state and to emphasize the visions become imaginaries 

only as they become communally adopted. Moreover, it sought to extend beyond science and 

technology to shared understandings of good and evil and how life should or should not be lived. 

Following Durkheim and Weber, these visions express shared common narratives of who we are 

and where we are headed. Her redefinition of sociotechnical imaginaries is “collectively held, 

institutionally stabilized, and publicly performed visions of desirable futures, animated by shared 

understandings of forms of social life and social order attainable through, and supportive of, 

advances in science and technology.” I use this definition in this essay.  
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Subsequent research has emphasized the diversity of sources of sociotechnical imaginaries, 

departing from earlier scholarship on social imaginaries. Energy transition research has sought out 

distributed, diverse and counter-hegemonic visions to offer a more humble, reflexive, and 

responsible foundations for sociotechnical transformations [24]. Instead of studies primarily 

focused on expert discourses in the formation of collective social visions, current research has 

sought to understand “what is morally right/wrong, what is rational, and what is in the self interest 

of the society” by people from all different walks of life [25] and with competing ideas and visions 

[26]. One of the limitations of this initial study is that I have examined norm-making in state 

bodies, and have not sought materials from other social actors to illustrate the variation in carbon 

system construction.  I have identified this topic for further research. 

 To understand the emergence of new norms I draw on Weber’s concepts of rationalization, 

formal rationality and idea types. His view of early twentieth century Western society was that it 

possesses an irreconcilable conflict between behaviour characterized by formal rationality, 

“logically calculated, efficient, and objective” and substantive rationality, “based on personal 

devotion, tradition, piety, and custom” [27]. He saw his times as characterized by rationalization, 

intellectualization and disenchantment, meaning the retreat from public life of sublime values [28]. 

Instead of enchanted magic and mysterious powers to implore and master spirits, modern mastery 

occurred through technology and calculation. While offering the potential for enlightenment and 

liberty, Weber characterized the outcome negatively: rationalization and the Protestant quest for 

salvation through labour and restraint from pleasure led to the last men of history and the iron cage 

[29]. 

 In Weber's model of rationalization, science “contributes to the technology of controlling 

life by calculating external objects as well as man's activities.” [30] It is the laboratory that is “the 
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crucible of precision measurement” and “the factory’s historical Doppelganger and unindicted co-

conspirator in the development of the iron cage of vocational humanity [31]. Science’s extension 

of measurement from the laboratory to new sites of cultural practice helped transform values of 

longstanding practice to those based on calculation, empirical observation, mathematical 

measurement and testing. In the case of factory production, workers become “cogs in a large 

system” and “objects of measurement, measured with instruments derived from the very machines 

they tended [32].” The introduction of new systems of measurement and counting provided an aura 

of value-neutrality and coherence for new social practices that might be fraught with disagreement 

and conflict, such as its application in factory production. Weber also had an alternative vision of 

the role of measurement and labour that did not impose artificial conditions on workers. He sought 

to develop a method of measurement from a study of workers’ attitudes and states of mind on their 

own terms. The research method for the new social measurement was to study workers in their 

fields, factories and offices, documenting their labour practices and explaining it in sociological 

terms. A similar dichotomy of top-down and bottom-up methods of indicator construction is seen 

in Miller’s aforementioned research on new civic epistemologies of quantification. 

 In this paper I also draw on Weber’s concept of ideal types. They are “conceptually 

constructed events, which, in “ideal purity” are seldom, or even not at all, to be found in the 

historical reality of any particular time [33]”. At the same time, they are derived from experience, 

have “cultural significance” [34, 35] and are useful for analysis and representation of diverse 

empirical realities. There are both historical and sociological ideal types [36, 37, 38, 39]. The 

historical ideal types may subordinate historical persons or organizations (or elements of them) 

under general concepts. Well known examples include the Protestant ethic and the spirit of 

capitalism [40]. As a causal factor, the ideal-type occupies a position between materialist and ideal 
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forces, and provides a means to understand how the practical elaboration of ideals or meaning acts 

as guiding forces in social life [41]. As used in this study: “(1) the ideal-type is a model, (2) its 

content is derived from the content of a particular culture, (3) it exaggerates, (4) it is concerned 

with meanings, (5) it emphasizes the internal relations between the several individual traits of 

meaning, (6) it demonstrates how these meanings motivate action [42].”  

 The research methods in this study also draw on Foucault’s concepts of rational discipline 

and technologies of production, signs, power and the self. Foucault shares with Weber an interest 

in the use of science to subject humanity in the name of rational discipline [43]. Both also see long 

chains of causation in the development of the practices of rational discipline. For Weber, although 

the “discipline of the army gives birth to all discipline” (Weber 1967: 261), the direct line of 

causation for industrial discipline and social control runs from monastic discipline through Luther 

and Calvin to bureaucracy and scientific management (O’Neill, 50). For Foucault, the development 

of the hermeneutics of the self are historically contiguous with both Greco-Roman philosophy of 

the early Roman Empire and Christian spirituality and the monastic principles developed of the 

late Roman Empire [44]. From these sources, modern rational discipline diffused through the 

prison: “Is it surprising that prisons resemble factories, schools, barracks, hospitals, which all 

resemble prisons? [45]” State disciplining in the eighteenth century served to sweep away the 

feudal order and to institute the necessary discipline of the new industrial labour force, and then 

subsequently to accommodate demands from labour through passage of factory legislation and 

softening domination with education shared by humanitarian, paternal and religious welfare in 

helping the poor, sick, criminal and ignorant. For Foucault (1979a) these disciplinary institutions 

were conceived to open up a field for the practices of evaluating, recording and observing large 

populations in order to administer them through the therapeutic institutions of health, education 
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and penality” (O’Neill, 53) Thus, for Foucault the uniformities of knowledge systems and practices 

of modern subjectivity occurred through the gradual historical diffusion of disciplinary techniques, 

formal standards of modern organizations and norms. 

 According to Foucault, there are four types of technologies that often function together to 

discipline and dominate subjects. Technologies of production produce, transform, or manipulate 

things. Technologies of sign systems permit use of signs, meanings, symbols, or signification. 

Technologies of power objectify subjects by determining their conduct submitting them to certain 

ends or domination, such as factory punch clocks in the case of time measurements. Technologies 

of the self allow individuals to transform themselves to attain new attitudes and virtues. I apply 

each of these technologies in the discussion section of the paper. 

The methods used in the research also draw on Marcuse’s work on rationalization. For 

Marcuse, the process of rationalization transforms individuals into the objects of large-scale 

organization and coordination, with individual achievement changed into performances motivated, 

guided and measured by external standards based on predetermined tasks and functions [46]. This 

occurred via a gradual submergence into technological processes that spread a new rationality over 

society, different from the revolutionary rationalism of the Enlightenment. Marcuse uses the 

example of automobile travel to a distant location to show how the combination of roads, parking 

spots, highway maps, signs and posters melds together business, technology and nature into one 

rational and expedient mechanism that does the thinking for the traveller. In this study I have 

sought to identify the mechanisms that make-up the new rationality of a low carbon society, which 

in turn support practices relating to the traits of ideal types.   

3. Methods  
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The research questions were prepared in light of the theoretical frameworks. Following 

Foucault, I ask what new technologies of production, signs, power and self-function have been 

designed to discipline subjects by creating and communicating new measurements systems to 

determine attitudes, thoughts, conduct and ways of being to attain a certain carbon footprint? From 

Marcuse I ask how do these technologies form part of larger mechanisms in new carbon counting 

regimes? From sociotechnical imaginaries I ask what new meanings, morals and materials have 

been produced to express the powerful visions of “good” and “bad” in carbon measured societies? 

Following Weber, and building on the examination of carbon counting mechanisms and 

technologies, I ask what new ideal types are emerging to provide a practical guide to new meanings 

and social life? Is it an ethic of climate change virtue by achieving and showing your numbers?  

To examine this model and to develop and test the methods and questions, case studies of 

knowledge production and normalization were reviewed. 24 semi-structured interviews were 

conducted with representatives from state carbon labeling agencies. 56 primary documents were 

coded from the nine state agencies, as well as additional materials from their websites. 

 I have followed industry norms in distinguishing the carbon labels as type I of III. Type I 

labels provide third party certifications for environmentally friendly products without quantitative 

information, such as Blue Angel in Germany. Type III employ third party certifications for 

verification of quantitative data, such as the Eco Leaf label from Japan. (Type II provide self-

declarations based on company made standards.) 

 

4. Cases 

4.1 Costa Rica 
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The origins of Costa Rica’s National Carbon Neutrality Program were in a 2004 

government executive decree to prepare greenhouse gas emissions mitigation policies that support 

national sustainable development goals. Formation of a Climate Change Directorate in 2010 led 

to creation in 2012 of the Carbon Neutrality Program. The program provides a voluntary 

mechanism for organizations, events, products and communities to measure and verify their GHG 

emissions. Its general objective is to support the country's commitments on climate action under 

the Nationally Determined Contribution and the Paris Agreement. This includes sensitizing 

citizens on climate change decarbonization of the country’s economy and promoting climate 

action. The program is based on ISO standards and a national standard to demonstrate carbon 

neutrality. Presently, 107 organizations have registered with the program [47].  

The program has five graduated carbon labels. 

The first, illustrated in Figure No. 1, recognizes 

reporting of GHG emissions. The second is awarded for 

implementation of actions to reduce emissions. For the 

third, organizations go beyond established requirements. The carbon neutrality sign means the 

organization has zero emissions, whether through mitigation and/or purchase of carbon credits. 

The highest level, carbon neutrality plus, recognizes additional measures beyond net zero, such as 

negative carbon emissions or improvements beyond established requirements. 

Figure No. 1 Carbono Invertario Label 
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The documentation associated with the 

program expresses visions of new hierarchy of values 

and priorities. Decarbonization is expressed as the 

greatest present-day mission, with appeals to national 

pride to be the first or among the first to achieve it.  

 

 

This mission is presented as complimentary to the goals of economic development and 

international competitiveness. The overall vision is for more non-powered mobility and public 

transportation, densification of cities, creation of new banking and insurance facilities for zero 

emission technologies, smart power grids, energy efficiency programs, composting and 

wastewater conservation and industrial transformation through reduction of carbon intensity. It 

includes a three-step plan to introduce the visions, from setting foundations during 2018 to 2022, 

implement deep institutional changes to achieve carbon neutrality from 2023 to 2030 and 

normalize the changes through mass deployment from 2031 to 2050.  

The materials of the Carbon Neutrality program are rich with illustrations. Figure No. 2 

presents the hierarchy of mobility, with walking at top and personal automobiles at the bottom. 

Figure No. 3 shows bad and good forms of personal mobility, industry and housing. 

 

Figure No. 2 Hierarchy of Mobility 

Figure No. 3 Personal mobility, industry & housing 
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4.2 France 

In 2010 the French government under the “National Commitment to the Environment” 

published the principles of its GHG inventories. The carbon accounting system is administered by 

the French Bilan Carbone. Its objective is to publish GHG emissions of its registered members and 

to identify and mobilize means to reduce these emissions. It maintains a database of emission 

factors, with shared governance among its stakeholders. To date is has over 30,000 registered 

members, nearly 3,000 validated emission factors and GHG inventories and 18 sector guides. It 

operates under ISO standards and local legislation. Establishment of inventories is obligatory for 

companies with more than 500 employees (250 if overseas), collectivities with more than 50,000 

inhabitants and public establishments with more than 250 employees. Inventories are made public, 

and are to be updated at least every three years. Thus, instead of a carbon label, users can search 

online registries with show GHG emissions separated by carbon dioxide, methane, nitrous oxide 

and other gases. These include sections for organizational action plans, presentations and 

sustainable development policies. 

Bilans also presents the larger vision for this accounting. It states that at present each 

French individual is responsible for an average of 9 tonnes of CO2 emissions per year, and that to 

prevent climate change from hurtling further out of control that figure must be reduced to about 2 

tonnes by 2050. Noting that the main sources of domestic GHGs are household heating and car 

travel and that every action counts, it has produced infographics for citizens to visualize new low 

carbon meaning, moralities and values, including for diets, mobility, households and recreation. 

Figure No. 4 provides an example for GHG emissions associated with vacations and seeks to 

educate citizens on carbon footprint numeracy. 
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4.3 Italy 

Created in 2018, Carbon Footprint 

Italy is the Italian voluntary program to 

communicate GHG emissions of products and 

organizations. Participating organizations are 

responsible to obtain accredited third-party 

verification statements of their GHG 

emissions and reductions, if mitigation measures are implemented. Verifications use ISO 

standards. To date, only one organization and eight products have been registered. Registered 

companies and products are licensed to use the Carbon Footprint Italy mark, presented in Figure 

No. 5, to communicate their organization or product emission values or reductions. In contrast to 

Figure No. 4 Bilans infographic for vacations 

Figure No. 5 Carbon Footprint Italy product label 



 

  Page 15 of 28 

the Costa Rican and French programs, there is little in the way of publicly available material to 

express new visions of individual meanings and morality of living with climate change. 

 

4.4 Japan 

 The development of the Japanese 

EcoLeaf environmental label began in 1998 by 

the Japan Environmental Management 

Association for Industry (JEMAI). JEMAI is a 

non-profit corporation, organized among 700 

member companies. It was founded in 1962 as an 

association of air pollution control managers. With support from the Japanese Ministry of 

Economy, Trade and Industry (METI), trial programs ran from 1999 to 2001. JEMAI 

commissioned the Environmental Label Program in 2002. In 2008, METI conducted a preliminary 

feasibility study for the carbon footprint label, followed by a national pilot project from 2009 to 

2012. In 2012 METI established guidelines for a footprint label and transferred it to JEMAI to 

launch it as a private venture. The JEMAI process for approval and registration of footprint labels 

consists of company applications followed by working group discussions and review by LCA 

specialists and, if approved, publication on the EcoLeaf website. By 2019 Ecoleaf had over 2,100 

registered products among 80 companies and the carbon footprint had more than 1,600 registered 

products among 208 firms. Like the Italian footprint, there is little emphasis on change of meanings 

and morals in the JEMAI documents. It instead uses conventional marketing and sales materials 

to promote applications for new labels. 

 

Figure No. 6 JEMAI footprint & EcoLeaf labels 
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4.5 New Zealand 

Formed in 2001, New Zealand’s Toitū 

Envirocare is a wholly-owned subsidiary of a 

government-owned Crown research institute. It 

has a broad vision to realize environmental 

change using science-based tools and evidence. 

Its mission includes helping business reduce their carbon footprint. The organization has three 

certificates, carbonreduce, carbonzero and enviromark. They are issued based on meeting and 

exceeding the requirements of ISO standards. The first two are illustrated in Figure No. 7. The 

carbonreduce certificate is also licensed by the UK’s Carbon Trust as an equivalent scheme to its 

own label. Toitū Envirocare has issued over 2,500 carbon labels to over 400 clients. 

Like Costa Rican and French carbon footprint 

programs, Toitū Envirocare publications seek to shape 

new meanings and values among its citizens and society. 

It features advice to reduce carbon emissions at home and 

work, including workshops on how to drive sustainably.  

It runs campaigns on social media to raise awareness of 

carbon footprints. These messages are often framed by 

quantitative indicators, with the major goal of limiting 

global warming to less than 2°C. To put that into a 

personal and family context, Toitū offers online calculators for average New Zealand household 

and travel GHG emissions. The household calculator is shown in Figure No. 8. It also acts as a 

Figure No. 7 Carbon zero and reduce labels 

Figure No. 8 Toitū GHG calculator 
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marketing and sales platform for carbon offset credits (as shown in the calculator) and its certificate 

holder products. 

 

4.6 South Korea 

The carbon footprint labeling system of the South Korea 

Ministry of Environment was launched in 2009. It is run by the 

Korean Industry and Technology Institute (KEITI), a quasi-

government organization affiliated with the Ministry of Environment. 

KEITI’s carbon footprint mission is to contribute to sustainable 

development through technology development, industry maturing 

and eco-friendly lifestyles. It does this through consumer-led purchasing of low carbon goods, as 

a means to incentivize firms to sell these goods and reduce GHGs. The certification system is 

voluntary. It has three phases of certificates: for carbon emissions, low carbon products and carbon 

neutral products. Unlike the Costa Rica and New Zealand labels, the South Korean labels provide 

emission figures, as illustrated in the label in Figure No. 9 for a 1.5 litre plastic bottle of Coca-

Cola. As of 2017 there were 2,438 products certified from 285 companies. 

The promotion of an eco-friendly industries and lifestyles are structured through point-

based incentive systems, with points convertible into cash or gift cards. Firms that use CFP-labeled 

materials for building get extra points for green building certification, with more for low carbon 

materials. In some cases, the voluntary certification has become effectively mandatory, such as 

green building certification for new and remodeling buildings, which are obligatory. For 

consumers, there are eco-money points for purchasing CFP-labeled products with green credit 

cards, as well as state rewards on climate change.  

Figure No. 8 South Korea label 
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4.7 Sweden 

The operator of the Swedish carbon is EPD International. Formed in 1999, it is a limited 

company registered in Sweden. It is also a subsidiary of IVL Swedish Environmental Research 

Institute, an independent, non-profit research institute owned by a foundation jointly established 

by the Swedish Government and Swedish industry. EPD’s main objective is to communicate 

voluntary environmental information on verified Type III products in accordance with ISO 

standards. It also establishes and runs regional programs based on EPD methods. As of 2019 EPD 

online database contained more than 1,000 product categories by companies in 43 countries. Figure 

No. 9 provides an example of a product environmental infographic. 

Unlike national programs 

operated for the benefit of state 

decarbonization initiatives, the 

EPD is primarily oriented in its 

materials to industry customers, 

who make its client base. EPD 

does, however, act as an advocate 

for footprint numeracy and ISO standards for environmental claims supported by quantitative data 

and avoidance of vague claims, such as “environmentally friendly”.  

 

Figure No. 9 EPD footprint product infographic 
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4.8 Thailand 

In 2007 the Thailand government established under the Ministry 

of Natural Resources and Environment the Thai Greenhouse Gas 

Management Organization (TGO) as a public, administratively 

independent organization. Its objectives include creating and 

administering a market of GHG registration and trading, and 

acting as an information centre for GHG operations. TGO in collaboration with the National 

Science and Technology Development Agency developed standards for quantification of the 

carbon footprints in accordance with ISO requirements. The footprint program was launched by 

the TGO in 2009. Its program objectives are to promote the use of carbon footprint labels (Figure 

No. 10), increase the competitiveness of Thailand industries and support Thailand industrial 

sectors in implementing the low carbon products. It has reported 4,245 carbon footprints for 

products and 542 for organizations. 

The TGO’s mandate to promote use of carbon footprints includes 

raising consumer awareness about GHG emissions in making purchasing 

decisions and disseminating carbon footprint labeling information. In seeking 

to change consumption values and practices it has created carbon footprint 

personal calculators for individuals and organizations. It markets a national 

carbon offsetting program and operates a carbon offsetting as a tool to create 

demand for carbon credits generated from its voluntary emission reduction program, and published 

in online product catalogs. It has published e-books to promote behavior change in GHG conscious 

consumption. This includes developing and promoting labels for textiles, as shown in Figure No. 

11, designed to reduce sweating among office workers in buildings that routinely run hotter than 

Figure No. 10 TGO footprint label  

Figure No. 11  
Cool Mode label  
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25 degree Celsius (and given the failure of earlier national campaigns to encourage office workers 

to stop wearing suits to meetings). The TGO has also produced numerous infographics to educate 

Thai consumers on carbon counting, such as the aluminum can example in Figure No. 12.  

 

 

4.9  UK 

The Carbon Trust was set up by the UK government in 2001 to 

accelerate the state’s move to a low carbon economy by cutting carbon 

emissions and driving low carbon innovation. Its establishment was premised 

on the belief that environmental sustainability and economic prosperity can 

be complementary. Its mission is to accelerate the move to a zero-carbon 

future. In 2004 it began development of its carbon management programs for companies and public 

sector organizations. It launched the world’s first national carbon footprint label in 2007, providing 

third party assurance of carbon claims against ISO and Publicly Available Specification (PAS) 

standards. It has subsequently expanded to 30 countries in five continents. It has broadly exercised 

its mission by expanding into operating wind accelerators, green business funds, clean energy 

Figure No. 12 Infographic on life cycle assessment for aluminum can 

Figure No. 13  
Carbon Trust label  
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generation deployment in sub-Saharan Africa and South Asia, green energy bonds and customer 

survey research. 

The Carbon Trust emphasizes the robustness of its carbon footprint certification process 

and the confidence and reassurance it offers to customers on climate change. This has served the 

Carbon Trust in both expanding internationally and convincing its public to trust in its indicators. 

The Carbon Trust also emphasizes the public communication of measuring and reducing carbon 

emissions. Public communication is, along with reducing GHG emissions to limit global warming 

to 2 degrees Celcius, its primary reasons for the carbon footprint program.  

The major change in the labels since introduction of the program has been to remove 

reference to a number of grams of carbon dioxide emitted. Current carbon footprint labels indicate 

whether the product’s carbon footprint has been measured and certified, reduced, significantly 

lowered than the market dominant product, or carbon neutral. The current label is shown in Figure 

No. 13. From consumer testing the Carbon Trust learned that consumers did not understand what 

the carbon number means, nor whether it was good or bad. Also, there were issues with the 

accuracy of the labels on packaging when changes were made to reduce the product carbon 

emissions. Carbon Trust’s industrials customers advised that emission numbers can reduce quickly 

and there is often a considerable time lag and expense required in updating the number on packet. 

Although indications are that the decision to not include numbers was settled, it has remained a 

consideration for certain products, such as aluminum. Figure No. 14 shows options for disclosure, 

from a label declaring the carbon footprint, to a label based on a single threshold value for low 

carbon aluminum and a third that compromises between the above two extremes which shows an 

A to G coloured rating depending on their carbon footprint.  
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5. Discussion, Conclusion and Future Research 

The following Table No. 1 presents the results of the case studies. Of the nine programs, 

all were established between 2007 to 2018. They all have modest numbers of participating 

companies and number of products registered, with the exception of France’s Bilans Carbone 

due to its mandatory reporting requirements. Label types vary with most using Type III 

quantification labels. All nine bodies use ISO standards for their life cycle analysis. Most report 

publicly on all organization and product carbon footprints. Five of the nine surveyed national 

bodies made available educational materials for individuals, and four have online calculators for 

personal or organizational carbon emission counting. 

National Program 
Information 

Costa 
Rica France Italy Japan New 

Zealand 
South 
Korea Sweden Thailand UK 

Name Carbon 
Neutrality 

Bilans 
Carbone 

Carbon 
Footprint 

Ecoleaf & 
Carbon 

Footprint 

Toitū 
Enviro-

care 

Carbon 
Footprint EPD TGO Carbon 

Trust 

In development 2004 - - 1998 & 
2008 2001 - 1999 2007 2001 

Year established 2012 2012 2018 2002 & 
2012 - 2009 - 2007 2007 

No. of registrants 107 +3,000 1 +80 & 
+208 +400 285 - 542 - 

No. of products - +30,000 8 +2,100 & 
+1,600 +2,500 +2,438 +1,000 4,245 - 

Label type I NA III III I III III III I 

LCA method ISO & 
national 

ISO & 
national ISO ISO ISO ISO ISO ISO ISO & 

PAS 
Public reporting - Yes Yes - Yes Yes Yes Yes Yes 
Education material Yes Yes No No Yes Yes No Yes Yes 
Online calculators No Yes No No Yes No No Yes Yes 

Table No. 1 Summary of Cases 

 

Figure No. 14 Carbon Trust aluminum label options  
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From Foucault, there is rational discipline and technologies of production, signs, power 

and the self. The carbon bodies are aspiring disciplinary institutions conceived to open up a field 

of practices for evaluating, recording and observing large populations to administer them through 

the institutions of climate change. The technologies of production include the life cycle assessment 

methods to produce GHG emission numbers and transform carbon into calculable products for 

licensing to firms and use by individuals. Technologies of sign systems include the carbon labels, 

online catalog of products and the infographics that educate users on how to think about carbon 

emissions as consumables. Technologies of power, currently small and modest, can be seen in the 

mandatory carbon disclosures forms used to objectify organizations by emission figures. 

Technologies of the self allow individuals to acquire new attitudes, virtues and guilts. Carbon 

footprint counters allow individuals to measure their carbon footprint and see their numbers and 

whether they are, for instance, above or below average emissions in their state. 

For bodies that made available educational material, there are elements of Marcuse’s 

process of rationalization. There is the intent to transforms individual’s behavior through large-

scale organization and coordination, with individual action changed into performances motivated, 

guided and measured by carbon emission standards. Like Marcuse’s example of automobile travel, 

the goal of low carbon mobility systems is to provide expedient and totalizing combinations of 

transportation infrastructure. Images from the Costa Rican carbon agency, for instance, show 

systems of pedestrian-only streets, public transportation, bike lanes, electric vehicle charging 

station, low carbon designed parking and new mobility maps. Like the early twentieth century 

highways, much of the thinking is done for the low carbon aspiring individual. Life cycle 

assessments are done by experts, signs are created by industrial designers and new mobility 
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systems are planned by engineers. Even the calculation of individual footprints is done with state 

sponsored calculators. 

The introduction of new meanings occurs through the mechanisms and infrastructures, of 

which the carbon labels are just one part. For publics and industries unfamiliar with carbon 

numeracy, the emission numbers introduce a connection between the personal and societal, e.g. 

France’s national target of about two tonnes per year of personal GHG emissions integrates 

individuals into the large national figure. Both state and individual can be aligned in the meaning 

of battling climate change. But the meanings of these figures can also be far from obvious, as 

illustrated by the consumer research of the Carbon Trust and its decision to change from Type III 

quantitative labels to Type I qualitative labels. These meanings of carbon numbers may or may 

not have a moral component for individuals, depending on, among other factors, whether they see 

capacity for change at the individual or societal levels. Carbon labels may have meaning as fearful 

symbols of not doing enough personally for climate change and also as criticisms of the state for 

not mobilizing changes that lie beyond individual decision making. 

These new materials, meanings, mechanisms and technologies contribute to the emergence 

of new ideal types in public consciousness. Like other work on the emergence of environmental 

or climate ethics, the carbon programs emphasize a new relationship to the natural world [48, 49, 

50]. It also, however, points to new directions for a climate ethic in practices that are being 

developed by these carbon organizations. These include reporting, calculation and public display 

of emissions by trusted bodies or technologies, the social observation of these signs and the 

performance of private and public practices to align one’s self, household, mobility and workplace 

behavior with the wider state and societal goals. The traits associated with these practices include 

belief in the legitimacy of the state institutions and its climate and efficiency goals, confidence in 
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the robustness and accuracy of its measurement practices, desire for both internal consistency 

among personal practices and these state goals as well as to be recognized for this consistency.  

My conclusion is there is more old than new in these visions of carbon counting.  Echoing 

Weber, behaviour is characterized by formal rationality in the logical, objective and value neutral 

calculation of emissions, allowing for decisions of what carbon intensive practices to eliminate or 

reduce. As well, participation in these measurement systems involves rationalization, modern 

mastery through technology and intellectualization in learning new systems of numeracy, 

ironically in the service of the re-enchantment with the natural world. Weber wrote in the 

Protestant Ethic that “The God of Calvinism demanded of his believers not single good works, 

but a life of good works combined into a unified system…[and] subjected to a consistent method 

for conduct as a whole [51].”  There is a similarity in the visions of the state programs in this study, 

asking for a life of good works combined into unified system and subjected to a consistent method 

for measurement of whole of the state.   

As mentioned in the methods section, this conclusion arises only from an examination of 

state carbon programs. Future research should investigate norm-making by non-state actors. The 

present research has also not examined knowledge production of the carbon measurement systems.  

We know that common international standards are in place to measure GHG emissions, but we do 

not have a robust account of their invention, development and improvement to the present. The 

cognitive forces behind the normalization process should be examined in developing a fuller 

account of how social change occurs in carbon counting regimes. 
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     A Dramaturgy of Critical Moments in Transition:  
Understanding the dynamics of conflict in socio-political change 

 
 
 

 

Abstract: Transitions are processes of major change and often come with conflict. There 

has been limited attention for the complex and multi-dimensional nature of conflict and its 

relation to transformative change. To capture this complexity, we use the case of 

ridesharing in Indonesia and the dynamics of conflict that accompany the emergence of 

digital innovations in mobility services. We use the notion of ‘critical moments’ to be able 

to deepen the analysis on particular short timespans during which conflicts are particularly 

visible. For an in-depth understanding of these critical moments we look at the discursive 

enactment and mobilize dramaturgical analysis. We argue that: (1) multi-dimensional 

conflict analysis could be beneficial for transition studies; (2) critical moments are 

promising units of analysis in transition studies when analysing conflictual dynamics. (3) 

examining the dramaturgy of politics provides a useful framework and shed new light on 

where and how conflict in transition takes place and how it plays out.   

 

Keywords: conflict in transition, critical moments, ridesharing, digital innovation  

 

1. Introduction 

Radical innovation and wider processes of socio-technical transition are inevitably 

accompanied by controversy and conflict. Within the fields of innovation studies and 

sustainability transitions there has been a long tradition of studying conflict (Rip, 1986; 

Smith, 2006; Raven, 2007; Meadowcroft, 2009; Smith and Kern, 2009; De Haan & 

Rotmans, 2011; Lawhon and Murphy, 2012; Pesch, 2015; Belmin et al., 2018; Cuppen et 

al., 2019). Most of these studies have tended to take a binary and non-dynamic approach 

to conflicts as existing between incumbent and newcomer actors. This is understandable 

when starting from a Multi-level Perspective where socio-technical change is described 

in terms of the interactions between a dominant regime-level structure and a set of niche-

level alternatives (Geels, 2002; Geels and Schot, 2007). Conflict is then generally 

conceived as a struggle between incumbent regimes versus emerging niches (Raven, 

2007; Lawhon & Murphy, 2012).  

However, in real-life transitions conflicts are seldom binary (Cuppen, 2019). Rather, 

conflicts typically involve a more nuanced and dynamic battleground in which multiple 

actors with various interests and positions oppose each other (Torrens et. al, 2019). In 

this paper we aim to approach the analysis of conflict in transition processes in a dynamic 

way. To do so, we develop an approach that is inspired by recent conceptual contributions 

to the fields of sustainability transitions and discourse analysis. We aim to add contextual 

elaboration focussing on the influence of settings on how conflicts are played out. We 

present this empirically with a case study on the introduction of digital ride-sharing 
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platforms in Indonesia. Ride-sharing is considered as part of a broader transition to a 

more sustainable urban mobility system (Shaheen and Cohen, 2019).  

Our case study illustrates the emergence of a mobility alternative and the ensuing 

struggle of multiple storylines to restructure incumbent regimes. We regard the 

Indonesian political and legal landscapes as well as the streetscape of Indonesian cities 

as arenas of conflict during the introduction of digital ridesharing innovations. 

Controversy, protest and decision-making dilemmas are core elements in shaping the 

trajectory of these innovations and wider transition processes. The Indonesian 

government has attempted to introduce multiple ad-hoc policies to regulate ridesharing, 

but this has not resulted in a permanent settlement satisfactory to all parties involved.  

A discursive analysis reveals digital ridesharing as a permanent battleground where 

actors compete, using storylines that foreground issues like unfair competition, disruptive 

innovation and labour exploitation. Looking at the conflict in terms of a dynamic discursive 

contestation is our way to generate a deeper understanding of the role of conflict in 

transitions. Conceptually, our discursive approach relies on the notion of ‘critical 

moments’ as particular events that allow negotiation of meanings, formulation or 

reformulation of dominant discourses. We will use this approach to explore which 

(interactions of) critical moments produce (new) social realities through changing orders 

of discourse and the relationship between multiple actors in transition pathways. 

The paper is structured as follows: Section 2 provides a discussion of existing literature 

on conflict in transition studies and the discursive approach to analyse the dynamics of 

conflict. Section 3 describes the data collection and data analysis. Section 4 presents the 

results of the critical moment analysis. Section 5 and 6 discuss and present conclusions 

of the contribution of critical moment analysis of conflict in transitions.  

 

2. A discursive approach to conflict in transition 

Science, Technology and Innovation Studies have a long tradition discussing the 

importance of controversies and conflict tied up with process of socio-technical change. 

Conflict has been understood as an active agent in the governance of innovation (Callon 

1981), as ways of informal assessment of new technologies (Rip,1986), or as forms of 

participation (Leach & Scoones, 2007). Conflict and controversies reveal the changes 

taking place in social groups (Belmin, et al. 2018). Conflict has also been perceived as 

an intertwinement of objective facts and subjective perspectives (Latour, 2004; Martin, 

2014; Marres 2015) and as a source of decision-making dilemmas (Giere, 1987). Many 

studies have focused on struggles for ‘legitimation’ and ‘social acceptance’ that innovative 

niche technologies have to overcome (Devine-Wright, 2005; Wustenhagen, 2007; Bergek 

et al., 2008). 

In the field of Sustainability Transitions Studies the role of conflict can be seen as part of 

an emerging research agenda on power and politics in transitions. Transitions are first 
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and foremost political processes in which actors with varying degrees of access to 

sources of power vie with one another over the direction that processes of socio-technical 

change should take, how to steer this and – by implication – who will eventually end up 

as winners and losers (Hendriks and Grin, 2007; Meadowcroft, 2009; Avelino and 

Rotmans, 2009; Scrase and Smith, 2010; for a more recent renewed call on research on 

this topic see Köhler et al., 2019). Transitions result in structural change, which is 

regarded as a function of the struggle between incumbent and emerging socio-technical 

systems. When starting from a Multi-level Perspective, socio-technical change is 

described in terms of the interactions between a dominant regime-level structure and a 

set of niche-level alternatives (Geels, 2002; Geels and Schot, 2007). Conflict is then 

generally conceived of in terms of a battle between an incumbent regime and emerging 

niches (Raven, 2007; Lawhon & Murphy, 2012).  

We argue that the focus on the polarization of and power struggle between incumbents 

and newcomers, or regime followers and niche deviants, risks missing out on the complex 

nature of conflicts of transition. Such a binary understanding of conflict may lead to a 

perception that new niche actors always are the carriers of the solution of a problem, 

while lack of progress is then inevitably caused by the endurance and inertia of incumbent 

actors. We concur with Cuppen (2019) who suggested to rethink social conflict as unit of 

analysis in conceptualizing transitions.  

Our perception of conflict is more in line with earlier research that positions conflict as a 

form of informal technology assessment (Rip, 1986), with the idea that conflict or 

contestation are core elements within transformative experimentation for change 

(Bulkeley et al., 2015; Murphy, 2015). This is taken further in a recent publication by 

Torrens et al. (2019) that proposes to explore contextual dynamics of experimentation 

and transition through three different ‘lenses’. These lenses have been labelled 

seedbeds, harbours, and battlegrounds. The first two lenses mostly concern an 

experimental approach, whereas the ‘battlegrounds lens’ focuses on the interplay 

between conflict and socio-technical change and highlights the generative potential of 

conflicts. In this approach conflict becomes an arena where political contestation is staged 

and in which processes of building coalitions, alliances and mediation are of key 

importance (Torrens et. al, 2019, pp. 219).  

As part of our contribution we want to further unpack the ‘battlegrounds’ lens by focusing 

on the “particular event(s)” through which conflicts create opportunities for change 

(Torrens et al. 2019 pp. 219). Relatedly, we also build on the notion of ‘field configuring 

events’ from institutional theory in organization studies to analyse major industry or policy 

events in order to understand how and where sustainable transitions are performed (Jolly 

and Raven, 2016).    

In this paper we mobilize the concept of critical moments to better understand the conflicts 

in transition processes. A critical moment refers to a particular time and place where 

dominant discourses are questioned and consequentially dislocated or ‘unhinged’, which, 

potentially, allows for the shift to a new order of discourse (Hajer, 2009). We emphasise 
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‘potentially’ because critical moments may also lead to restoration of the established 

order. Key is to analyse the interplay to try to determine what explains the discursive 

dynamics. The literature on critical moments drives us to identify and unpack tangible 

opportunities for change and sensitises us to three potential discursive shifts: (1) 

reinterpreting the meaning of past and future events (Green & Wheeler, 2004; Leary, 

2004); (2) new meaning of events shape the ‘standard’ behaviour of action (Cobb, 2016 

p. 148); (3) reframing the form of relationship between actors (Verloo, 2018). We take 

these three sensitising insights into account when demarcating critical moments 

empirically in the analysis of the interplay between conflicts and social change.  

An analysis of critical moments puts the analytical focus on the time- and space-specific 

interplay of actors. The attempt is made to analyse how a discursive order is challenged 

and what determines whether this challenge is effective in causing a change. Hajer has 

embedded the analysis of critical moments in a “governance as performance” framework. 

It focusses on ways in which the discursive order gets ‘enacted’ using two dimensions: 

discourse and dramaturgy (Hajer, 2009). The first dimension – discourse analysis1 – 

focusses on the ‘language-in-use’ and enables a deeper understanding of how new 

concepts and storylines can shape or reshape the way we allocate meaning (ibid). In this 

sense, the main objective of discourse analysis is to reveal the dynamics of discourse 

over time. The two important elements in discourse analysis are storylines and 

metaphors. Storylines refer to condensed statements summarizing complex narratives 

and metaphors refer to explanations of one thing in terms of another. Using discourse 

analysis facilitates the acknowledgement of both dominant and marginal storylines and 

stresses the importance of critical moments (i.e. moments of conflict) rather than long-

term stability (Verloo, 2015). Discourse analysis has been frequently used in transition 

studies (Lovell, 2008; Jensen, 2012; Smith & Raven, 2012; Pesch, 2015; Rosenbloom, 

et. al., 2016; Hess, 2019). Several authors have used it to analyse how conflict and 

controversies play out discursively in the media (Gamson and Modigliani 1989; Sengers 

et al. 2010; Geels and Verhees 2011). 

In this paper, we attempt to enrich discourse analysis by emphasising and adding the 

second dimension of Hajer’s governance as performance framework: dramaturgical 

analysis. Dramaturgical analysis looks at politics in terms of a ‘sequences of staged 

performances’ and distinguishes actors and publics. The word ‘Publics’ refers back to the 

work of John Dewey, who pointed out that publics do not a priori exist, but should always 

be conceived of as the result of a particular struggle; as intertwined with a particular new 

issue of concern (Dewey / Public and its Problems also Noortje Marres  ). In that way, it 

allows investigation of actors’ strategy and its implication for the (re)creation of particular 

publics. A dramaturgical analysis would aim to understand not only “what people say” but 

connect its influence to “how they say it, where they say it, and (especially) to whom” 

 
1 Discourse is defined as “an ensemble of notions, ideas, concepts, and categorizations through which 
meaning is ascribed to social and physical phenomena, and that is produced in and reproduces in turn an 
identifiable set of practices” (Hajer 2009, p.60). The discourse approach enables analysis of conflict through 
an analysis of the language-in-use (Wetherell et al 2001). 
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(Hajer, 2009, p.65). Three elements are central to a dramaturgy analysis: the scripting, 

staging and setting of the ‘performances’. Scripting refers to the effort to determine the 

participating actors and the appropriate behaviour in the performance. As in social 

conflict, scripts are often challenged or disrupted by opposing actors by an alternative or 

contrasting script. We also look out for these so-called ‘counter-scripts’. Staging refers to 

the ‘mis-en-scène’, the organisation of the interaction between active players and passive 

audiences. Setting refers to the physical and organisational situation in which the 

interaction takes place (ibid). Together, these three elements of dramaturgy allow us to 

analyse the interaction of the critical moments that produce (new) social realities through 

changing orders of discourse and the relationship between multiple actors.  

By adding the perspective of dramaturgy, we are able to illuminate the way in which 

scenes and acts interrelate to produce particular staging of public involvement in the 

context of conflicts. Furthermore, by investigating conflicts as ‘sequences of staged 

performance’ it is possible to distinguish under what conditions various actors and stories 

emerge in the political discussion, and under what conditions such political statements 

can be made that influence actual decision making. Our paper adopts critical moments 

and the dramaturgy dimension to show that conflict in transition is not merely about 

persuasion of the better arguments or better storylines, but it is also a performative act 

creating a public of its own.  

 

3. Data Collection and Data Analysis  

Our methodological approach to our case study draws on the ten steps of Argumentative 

Discourse Analysis (Hajer, 2005, p.306). The data collected and analysed is specifically 

geared to identify critical moments and to zoom in on the two governance-as-performance 

dimensions of discourse dynamics and dramaturgy around the emergence of digital 

platforms for ridesharing in Indonesia. This governance-as-performance analysis relies 

on various sources of textual data and on the study of interactions in particular moments 

of discursive conflict. During the fieldwork in Indonesia the fortunate opportunity 

presented itself to be allowed internal access to the textual data at the Indonesian Ministry 

of Transportation (i.e. minutes of meetings, internal reports) and to be permitted to attend 

and observe several internal meetings in the Ministry where multiple stakeholders 

‘performed’ their storylines. To present this journey, we structure the ten steps of the 

Argumentative Discourse Analysis (ADA) approach over three phases of data collection 

and data analysis.   

First Phase: In accordance with the first two steps of the ADA, we started with desk 

research and ‘helicopter interviews’ (Hajer, 2005). The aim was to build an initial timeline 

of the conflict by investigating important moments and to identify initial storylines in the 

conflict of ride sharing. We first collected and analysed stories from publicly available 

digital media (i.e. news articles, company websites, blog posts) and have continued to do 

this throughout the process (2015-2019). Particular attention was paid to keywords 
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related to ridesharing, such as “ridesharing”, “ride-hailing”, “transportasi online”, “online 

taxi” and “ojek online” (the motorbike taxi). Desk research was followed by conducting a 

round of helicopter interviews with several actors who have a more general overview of 

the topic. This was done in April 2018 with stakeholders across five key organisations in 

Indonesia: (1) the Ministry of Communication and Information Technology; (2) the Ministry 

of Transportation; (3) The House of Representatives; (4) the Institute of Demography at 

the University of Indonesia; and (5) the Centre for Digital Society at Universitas Gadjah 

Mada. All data from the media and helicopter interviews were imported to NVivo to 

construct an overview and timeline to connect the actors and their storylines and 

moments of perceived conflict.  

Second phase: In accordance to steps 3 to 6 of ADA, intensive fieldwork was conducted 

in the form of document collection, semi-structured interviews with key actors, and 

ethnographic observations at the sites of argumentation (from January to April 2019). 

After the initial round of helicopter interviews, the first author maintained and followed up 

with her contacts with the Ministry of Transportation and the opportunity arose to become 

embedded there as a visiting researcher. During this time the first author was given 

permission to access internal textual data and internal meetings related to ridesharing 

issues. The access to data and close observations from the inside provided a unique 

opportunity to shed light on certain critical moments and to analyse the dramaturgical 

performance through a focus on the particular ‘enactment’ of the situation. 

In terms of document analysis, we were able to gather and analyse meeting notes from 

the Ministry of Transportation from 2015-2018. Some of these notes contain general 

points of discussion and some notes contain detailed statements of each actor. In 

addition, slides of presentations about ridesharing regulations from the Ministry of 

Transportation were collected. To put the documents into perspective and gain an 

additional understanding of the changing context, an interview was also conducted with 

the person who delivered the presentations. To complement these textual sources, 

additional documents, such as research papers and essays, were collected.  

During this second phase of fieldwork, 23 semi-structured interviews were conducted. 

Fifteen of these were in a formal setting and recorded with permission to cite as a 

reference. Eight other interviews were more informal and not recorded; these anonymised 

sources cannot be cited as a reference. Interviewees included policy makers, online taxi 

companies, online taxi drivers, conventional taxi organisations and transport specialists. 

This covered most of the key actors involved. These interviews provided a valuable 

context that helped to reveal the discursive dynamics and to identify the set of critical 

moments. The first part of each semi-structured interview served as an enquiry about 

what the stakeholder highlights as crucial events, episodes and points in time that were 

formative in shaping discourses around online taxis. This provided us with a starting point 

for distilling critical moments based on multi-stakeholder perceptions. The second part of 

the interview was geared to inquire about the dramaturgy dimension (i.e. where was the 
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events, how was the dynamic in the event) in each of those critical moments and to further 

unpack the discursive battle as perceived by the interviewee.  

To have an even wider and more balanced understanding, ethnographic work and 

informal interviews were conducted with drivers by taking 84 trips using conventional car 

taxis, online car taxis, conventional motorbike taxis and online motorbike taxis. During the 

interviews, the actors were asked about their perception of conflict and critical moments 

for ridesharing in Indonesia. This was followed up with questions that explore the 

perceptions on the chain of events and the meanings of those events to the interviewees.  

An important source of data for the dramaturgy analysis was the observations of closed 

meetings of key actors. These meetings focused on how to provide regulation for 

motorbike ridesharing. With permission from the Ministry of Transportation, the main 

author was able to observe, take photos, and audio-record these meetings for research 

purposes. In the context of observing the internal meetings, she took the opportunity to 

talk informally with the meeting participants during the break times or after the meetings. 

These talks aimed to gather the reflections of each actor and to plan for follow-up 

interviews with meeting participants. Support documents that reflect each actor’s position 

and activities were also collected, e.g. public opinions, general statements, policy briefs.  

Third phase: The last phase of our research was one of synthesis, verification and 

reflection. The aim was to reconstruct the discursive battles – both discursive positions 

and the dramaturgical components through time – as a way to synthesise the various 

insights developed during the first and second data-collecting phases. This is in line with 

step 7 (identification of key incidents), step 8 (analysis of practice), step 9 (interpretation) 

and step 10 (second visit to key actors) of ADA. Some key actors were revisited in order 

to ‘verify’ our findings2.  

After several iterative analysis steps we identified a set of critical moments, key storylines, 

and other elements related to discourse dynamics and dramaturgical performance. A 

good indicator for a critical moment would be when during our semi-structured interviews 

multiple stakeholders stressed the importance of a similar episode and identified a set of 

proponents. For example, multiple rounds of street protest by online taxi drivers that 

critiqued the company exploit their job were identified as crucial by multiple interviewees. 

In this case we interpret our version of critical moments as moments with a distinct 

discursive dynamic, i.e. when multiple storylines battle for dominance, or when the 

dominant storyline is reinforced, redirected or reproduced.   

Two months after the fieldwork the opportunity arose to present our initial work at 6th 

International Workshop on Sharing Economy in Utrecht, the Netherlands. In an attempt 

to verify our initial findings, we invited several of our interviewees to attend this workshop. 

Delegates from the Ministry of Transportation and Gojek Indonesia were able to attend 

 
2 According to Hajer “Discourse are inferred from reality by analyst. Yet, when respondents are 
confronted with the findings, they should at least recognize some of the hidden structure in language” 
(Hajer, 2005, p.307). 
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the synthesis presentation by the first author and gave their remarks about our findings. 

These remarks demonstrated validation from the key actors of our findings. An early draft 

version of this paper was also sent to other key players who did not attend the workshop 

to see if our narrative made sense to them, and as a way to confirm our findings. In sum, 

all key actors recognised the storylines in our findings.  

In the results section, we present our results based on the identified critical moments. For 

each critical moment we elaborate on the general discursive dynamics (i.e. the language, 

categories and storylines being used) and on the specifics of dramaturgy (i.e. the where 

and how of language-in-use; the arena in which the discursive dynamics were performed). 

The discourse dynamics are characterised by the storylines and the utilisation of 

metaphors while the dramaturgy is elaborated through an analysis of scripting, setting, 

and staging. We structure our results into five sub-sections on the bases of five identified 

critical moments. For each critical moment we elaborate how storylines were contested, 

reformulated, and/or redirected, along with a dramaturgy analysis describing the 

situational performances related to that moment. Our paper has a limitation in providing 

equal details of dramaturgy in each critical moments, which is due to different access of 

documents as well as opportunity to observe some events. However, we argue that some 

critical moments with limited information on dramaturgy are still important to articulate to 

keep the ‘sequences of staged performance’ consistent. 

In this paper we use the term, ‘online taxi’, to describe these digital ridesharing or on-

demand taxi services as this was the ‘language-in-use’, i.e. the term used to cover the 

story of conflict on-demand taxi in Indonesian media and public debate. We also 

distinguish between online taxi drivers and online taxi companies, since they were acting 

as different entities is this conflict3. 

  

4. Results: The battleground of digital ridesharing in Indonesia  

Motorbike taxi, popularly known as “Ojek”, is an informal transport service available at 

street corners as the only mobility service locally available in the neighbourhood. 

Commuters in Jakarta perceive Ojek as a solution to get through severe gridlock in the 

city during rush hours. However, the limited availability and non-standard pricing 

demotivated commuters to use it on a regular basis. Responding to this problem, Nadiem 

Makariem founded the phone-based motorbike taxi services company Gojek4 in 

 
3 The ‘language in use’ to describe the online taxi company is ‘applicator company’. This term represents 
the company’s position to characterise themselves as an entity who ‘only’ provides a digital application 
that connects drivers and customers. The company is reluctant to be regarded as an online taxi company, 
because that would mean it should comply to transportation law. However, to keep a consistent 
terminology in this paper we will refer to the term ‘online taxi company’.  
4 Gojek, or legally known as PT. Aplikasi Karya Anak Bangsa, is a homegrown on-demand transport 
services. The existence of Gojek has increased the visibility of motorbike taxi, because Gojek drivers 
must use green helmets and green jackets. Beside a motorbike taxi service, the Gojek mobile-app offers 
over 20 on-demand services, from transport to payments, food, logistics, entertainment and lifestyle. 
Gojek was celebrated as the first unicorn and decacorn originating from Indonesia.  
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Indonesia in 2010. Gojek is a phone-based booking system of motorbike taxi services 

that promises fixed prices without negotiation hurdles. The service became increasingly 

popular. In 2015, inspired by the success of Uber, Nadiem extended the Gojek platform 

to smart phones by launching an online taxi service.  

In the same year, Grab5 and Uber online taxi services arrived in Indonesia and following 

the success of Gojek motorbike taxi, they launched their motorbike taxi services 

(GrabBike and UberMotor). Since Uber left Southeast Asia in 2018,  Gojek and Grab has 

started to become strong competitors. Based on Katadata.id in 2019, number of app 

downloads for Gojek is 155 millions, and the same number to Grab. Based on area of 

operations, Gojek cover 207 cities five countries (Indonesia, Vietnam, Thailand, 

Singapore, and the Philippines) while Grab cover 338 cities in eight countries (Singapore, 

Cambodia, Indonesia, Malaysia, Myanmar, Thailand, Vietnam and the Philippines). As a 

homegrown company, Gojek claimed contribution of USD 3billion to Indonesian economy 

as of end 2018. The major investors of Gojek are Astra International, Blibli.com, 

Facebook, Google, Tencent, Temasek.Paypal, Mitsubish, Visa, and more that lead Gojek 

to the first decacorn or startup with valuation over USD 10billion  in Indonesia. On the 

other hand, Grab investors include Softbank, Vertex Ventures, Mitsubishi UFJ Financial 

Group, Booking Holdings which lead them to the first decacorn in Southeast Asia in 2018.  

Despite the popularity of digital platform taxi services and their (stated) alleviation of 

commuter problems, the introduction of these services created controversies and conflicts 

as the platform enables drivers to provide taxi services with their own car and without an 

official taxi license. As a result, these digital services can offer a lower market price and 

threaten the incumbent taxi players. In Indonesia, protests and incidents on the streets 

against on-demand taxi attracted attention from the popular media. We can discern two 

rival storylines in public discourse: online taxi as a technological solution to urban mobility 

on the one hand, and online taxi leading to unfair competition on the other. As a result, 

the government was pushed to enact a regulation that could tame the disruptive effect of 

online taxis. The government of Indonesia was confronted with the problematic side of 

online taxis. Like many other countries (e.g. the Netherlands, France, UK, China, 

Australia) one of the biggest challenges is the legal definition of online taxis. Is it public 

transport? The companies present themselves as technology providers, but their direct 

impact on the private transport market is inevitable and continues to raise criticism about 

representing unfair business practices. The tension became critical when Uber left 

Southeast Asia in March 2018 which intensified competition between Gojek and Grab. 

The two companies were locked in a price war in order to obtain market domination, which 

had detrimental effects on drivers’ prosperity. Therefore, the government was expected 

to act in order to prevent chaos. At the same time, the government was ill-equipped to 

 
5 Grab, formerly known as MyTeksi and GrabTaxi, is a Singaporean based on-demand car taxi services 
founded by Anthony Tan in 2012.  Grab car taxi operates in 8 countries in South-East Asia, and entered 
the Indonesian market in 2014. Looking at the potential of motorbike taxi, Grab introduced GrabBike’s 
motorbike taxi in 2015 in Vietnam and Indonesia. Similar to Gojek, GrabBike drivers must use green 
helmets and green jackets. 
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navigate a smooth transition: existing transportation law did not foresee online taxis so 

the government needed to ‘invent’ a new strategy and develop regulation. Moreover, the 

government was undecided if online taxi was to be understood according to the first story 

line (technological innovation) or the second (unfair competition).  

Upon closer examination we can distinguish several critical moments in this evolving 

battle of online taxis, which helps understand the discursive dynamics. The critical 

moments were identified from particular events that we interpreted as moments that 

create the opportunity to formulate, challenge, or reformulate the dominant storylines. 

During our semi-structured interview, we started our discussion by asking the 

respondents what they  perceived as critical moments in the online taxi conflict. From 

these interviews (and complement with media analysis), we were able to identify the shifts 

in regulation (upper line in Figure 1) and episodes at the street level (lower line in Figure 

1). The orange boxes indicate the four different regulations as introduced by the Ministry 

of Transportation for online car taxi (PM32/2016, PM26/2017, PM 108/2017, PM 

118/2018) and for motorbike taxi (PM 12/2019). The issue of regulations was interspersed 

by two judicial reviews decided by the Supreme Court (red boxes) that annulled the 

preceding regulation.  

The formulation, introduction and reformulation of these regulations ran in parallel with 

multiple street protests of proponents and opponents of online taxi (lower line). On the 

lower line in Figure 1, the blue boxes represent protests against online taxis. The protests 

were mainly initiated by conventional taxi drivers, but other public transport providers (i.e. 

mini-bus) also joined. Figure 1 also presents the protests of online taxi drivers against 

Ministry regulation (green boxes) and protests of online taxi drivers against online taxi 

companies (purple boxes). Not all street protest or regulation change bring up new 

discursive dynamic, therefore we identified five critical moments that signify the different 

dynamic of discursive battle i.e. emergence of marginal storylines, redirection of dominant 

storylines, reinforcement of dominant storylines.6   

 
6 Until the end of our field research (May 2019) we still observe some public rejections towards the latest 
regulation. Therefore, we assume that the resolution of the conflict is still a long way off.   
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Figure 1: Discourse dynamics and critical moments during the ridesharing conflict (2015-2019).  
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The remainder of this section is divided into five sub-sections that each discuss a critical 

moment. Each sub-section elaborates the discourse dynamics and the dramaturgy of a 

critical moment. 4.1 Critical Moment 1: The protest against arrest  

The first critical moment was the moment when Uber drivers were detained by Jakarta 

police officers on 19 June 2015, followed by a series of protests and incidents by 

conventional motorbike taxi services against online taxi services. This moment opens the 

public debate that employs the storyline of online taxi is illegal and unfair. The storyline 

explains that online taxis are illegal because they lack the operating permits required for 

conventional transportation. The popularity of online taxis has put pressure on the 

operations of other conventional taxis. Our interview with the head of Organda 

(Organization for land transportation; association of public transport companies), 

characterising the conflict as an unfair battle using the metaphors of “the bound boxers” 

versus “the bastard”7.  

“They are bastards because they were not originally from our organisation 
and suddenly they came to our industries and try to change all the rules that 
we have complied with for years….. Imagine your brother comes to your 
house and change all of the interior….. Are you offended? Now, imagine a 
total stranger coming to your house... To me this is a battle in which I am a 
boxer, I want to fight inside the ring, but my hands and my feet are bound, 
because I follow the rules; my opponent is the online taxi, they are free to 
do anything they want and they even tried to create the rules of the game 
too. I end up severely battered.” – Shafruhan-Organda, 3 March 2019 

The scripting of the detention was orchestrated by Organda, the Polda Metro Jaya police 
station, and the Jakarta Bureau of Transportation. Running an Uber service was framed 
as illegal conduct. The Kompas media covered this story using the headline “Uber drivers 
being framed by Organda”. It started by some actors from Organda who ‘pretended’ to be 
customers, ordered an Uber service and located the police office of Polda Metro Jaya as 
their destinations. After arriving at the police station, they were being reported for 
conducting an illegal act and being processed to the unit of cyber-crime in the police 
station8. These ‘sweeping’ operations targeted at online taxi drivers, mostly at airports 
and train stations, continued to become the normal staging of conflict between 
conventional and online taxi drivers until the end of that year. To prevent customers 
trapped in this potential violent conflict, the online taxi company directed their customer 
to hidden or further-afield meeting spots, usually at the airport parking area or outside the 

 
7 We also found another metaphor which is “banci taxi”. Banci is an Indonesian word for sissy, mostly 
referring to the behavior of a man acting like a woman. In this context, online taxi services present 
themselves as legitimate, whereas others see them as illegal.  
8 Sources: Kompas.com 
https://megapolitan.kompas.com/read/2015/06/19/13080201/Lima.Taksi.Uber.Dijebak.Organda.dan.Dish
ub.DKI.ke.Mapolda.Metro accessed in 20 March 2019  
 

https://megapolitan.kompas.com/read/2015/06/19/13080201/Lima.Taksi.Uber.Dijebak.Organda.dan.Dishub.DKI.ke.Mapolda.Metro
https://megapolitan.kompas.com/read/2015/06/19/13080201/Lima.Taksi.Uber.Dijebak.Organda.dan.Dishub.DKI.ke.Mapolda.Metro
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train station. As reported in the media, the customers refer to this staging as playing ‘cat 
and mouse’.    

As a follow-up to this moment, a public debate emerged about the legality of online taxis. 

The Minister of Transportation (Ignasius Jonan) banned the operation of online taxis on 

17 December 2015, which led to major public controversies that could be observed in 

conventional and social media. In response, customers of online taxis employed a 

counter-script. They raised their voices to the Minister’s decision through social media, 

which provided the setting of this moment. The hashtag #SaveGojek became trending on 

Twitter. The hashtag mobilised mostly people articulating the benefits of online taxis. As 

a response to this stage, in less than 12 hours the President (Joko Widodo) responded 

to the controversy by posting a tweet and called the Minister to cancel his decision. “I will 

call Minister of Transportation. Motorbike taxi is needed by the people. Don’t let regulation 

make people suffer. It should be organized-JKW” (Jokowi’s tweet, 17 December 2015). 

This act symbolised the triumph of the counter-script over the dominant storylines.  

  

4.2 Critical Moment 2: The battle on the street 

The second moment concerns the street protest initiated by thousands of conventional 

taxi drivers on 22 March 2016. The minister’s wavering decision of the previous critical 

moment formed the cause of the protest, which not only increased the visibility of the 

‘illegal taxi’ storyline, but also engaged additional actors in supporting the storyline. These 

actors included the taxi drivers association Paguyuban Pengemudi Angkutan Darat 

(PPAD), the Blue Bird Taxi drivers (representing one of the biggest taxi companies), the 

Express Taxi drivers, and the Ministry of Transportation. Figure 2 illustrates the scripting, 

the setting and the staging of the critical moment, widely reported as the Blue Bird taxi 

protest. The scripting emphasised that joining the protest should be done based on a 

sense of solidarity. Taxi drivers parked their cars and blocked the road (picture on the 

right) and many Blue Bird taxi drivers performed ‘sweeping operations’, meaning blocking 

other Blue Bird drivers who did not join the protest.  

 

Figure 2: the 22 March 2016 street protests (left picture source: Tempo.co; right 

picture source: Liputan6.com/Johan Tallo).  
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Furthermore, in this setting we can observe the utilisation of metaphors to convey the 

main message of the protest. Important in this was the use of posters as timeless and 

borderless messengers. For example, the left picture in Figure 1 shows a poster on a 

Blue Bird taxi. The poster says “Rejection to Uber Taxi. Where is the office of Uber Taxi, 

Gojek? Siluman coy". Siluman is an Indonesian word for ghost. The term “siluman coy” 

could be interpreted as a metaphor for arguing that the online taxi is a ghost belonging to 

another, non-human world, and should not belong to the world of legal taxis. 

Interestingly, this protest met with a counter-script reaction in the setting and staging of 

social media mobilisation. On the same day, hashtag Blue Bird became a national 

trending topic on Twitter and most of the public reacted negatively towards the violent 

character of the protest. The negative opinion was shown by the use of the metaphors 

‘angry birds’ in Twitter posts to illustrate the violent acts conducted by Blue Bird taxi 

drivers. We interpret that this counter-script moment provided room for online taxi 

companies to employ the second storyline: online taxi is ‘karya anak bangsa’. Karya anak 

bangsa is Indonesian for ‘work of nation’s child’9. The following quote from the Gojek 

company blog illustrates the metaphor of online taxis being a “national pride”:   

“As we launched in 50 cities, we have opened opportunities and created 
impact for individuals, small business, society and government. We have 
helped in lifting the welfare of more than 300.000 drivers. One year after 
becoming a unicorn, our driver’s average monthly income has increased 
by 15%. Our customers get a life-changing experience through the service 
provided by our drivers.” – Gojek company blog, 31 August 2017 

We found that the street protests combined with the social media counteractions form a 

critical moment, because they had chaotic and violent results and unhinged the dominant 

storylines. The dominant storyline associated with the street protest backfired in the public 

media, which allowed the online taxi companies and their customers to employ the 

second storyline.  

Part of the setting in which the unhinging of the dominant storyline happened was the 

existence of a political void. The President reshuffled his cabinet and Minister of 

Transportation Ignatius Jonan was replaced by Budi Karya Sumadi. This change in 

leadership provided the opportunity for the Ministry to reformulate the storylines and their 

position towards the conflict.  

However, the Ministry decided to reinforce the ‘illegal taxi’ storyline by introducing 

regulation PM 32/2016 that mostly required online taxi drivers to be part of a company or 

 
9 Karya Anak Bangsa is the legal company name of Gojek. However the media repeatedly associate this 
term to represent online taxi companies in general. This term signifies multiple meanings: (1) The 
Indonesian online taxi company, Gojek, is a celebrated homegrown hero as they became the first unicorn 
and decacorn  in the country; (2) as a homegrown company, online taxi services provide a heroic solution 
to urban commuter problems; (3) online taxi opens up massive employment opportunities and improves 
driver’s standard of living; (4) online taxi also improves the income of small restaurants through their food 
delivery services. 
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to form a cooperative of taxi drivers10. The problem with the new regulation was that it 

only regulated the online taxi drivers, while online taxi companies were part of the remit 

of the Ministry of Information and Communication because they were categorised as 

Electronic System Providers. As a consequence, the new regulation led to critical 

reactions and street protests from online taxi drivers.   

The protest was organised by online taxi drivers organizations (ALIANDO and ADO) who 

conveyed a third storyline ‘online taxi is our job’. Posters used in this protest read “SAVE 

OUR JOB”, which signifies the new logic of employment opportunities that are brought by 

the online taxis. In this storyline the metaphor of ‘salam satu aspal’ or ‘one asphalt 

greetings’ was used as salutation among protesters. Most of Indonesian roads are made 

from asphalt pavement; one asphalt then means solidarity among online taxi drivers who 

earn their income from the same asphalt road, no matter what company they belong to 

(Gojek or Grab). In contrast to the Blue Bird taxi protest, the coordinator of ALIANDO said 

to the media that their organisation did not allow any ‘sweeping operations’ to block online 

taxi drivers who did not join the protest. Such an operation could backfire, shifting public 

opinion in favour of online taxi.   

Once again, through hashtag #savegojek on Twitter, the customers of online taxis 

pressed the government to disentangle the conflict immediately. The Minister decided to 

revise the PM 32/2016 regulation into regulation PM 26/2017. The Minister introduced a 

new category for online taxis called Angkutan Sewa Khusus/Special Rent Transport, to 

differentiate online from conventional taxi services. However, even though the name of 

the regulation was changed, the content of the new regulation did not dramatically change 

the requirements for online taxi drivers and only revised the pricing mechanism to 

determine the standard price.  

In this critical moment we observed the battle of storylines on the street. The dominant 

storylines, ‘illegal taxi’ was unhinged and challenged by two storylines: ‘karya anak 

bangsa’ employed by online taxi companies and ‘online taxi is our job’ employed by online 

taxi drivers. We argue that this moment was an opportunity for the Ministry to make new 

sense of the conflict and reformulate and take into account the three competing storylines. 

If the Ministry would have been able to embrace the storylines, the multiple revisions of 

regulation would have not be necessary. However, in this story, the Ministry chose to 

reinforce the ‘illegal taxi’ storylines, prolonging and enlarging the scope of the conflict. 

Moreover, we observed the paradox of mobilisation of chaos and violence. Violence 

brings instant news media attention, but also invites negative public reaction.    

4.3 Critical Moment 3: The battle of power structure 

 
10 These regulations are mostly for online taxi drivers. To be considered as legal taxi driver, in general 
they have to (1) obtain a formal public transport license, (2) obtain a vehicle checking license, and (3) 
form a legal cooperative because traditionally the provision of individual public transport (personal taxi 
driver) was illegal. 
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In contrast to the street battles, the setting of this moment is in a formal meeting. Feeling 

unsatisfied with the new PM26/2017 regulation, a few online taxi drivers issued a legal 

complaint to the Constitutional Court in February 2017 and the Supreme Court in July 

201711. As a response, the Constitutional Court declined the request of online taxi drivers 

through decision number 78/PUU-XIV/2017 while in contrast, the Supreme Court issued 

decision JR 37/2017 that annulled several articles of the Ministry regulation PM 26/2017, 

mostly articles that regulate tariffs and driver requirements.  

The Constitutional Court reasoned that online taxi driving must be conducted by legal 

cooperatives or companies and shall not be operated individually in order to guarantee a 

formal mechanism. On the other hand, the Supreme Court decision regards online taxis 

as logical consequences of technological innovation, which should be allowed to change 

the conventional way of transport services. The Supreme Court also argued that online 

taxis enable a more competitive transport industry by allowing micro players (online taxi 

drivers) to enter the business. We interpret this moment to be associated with a fourth 

storylines in the debate: online taxi is an inevitable innovation.  

Once again, this moment created an opportunity for the Ministry of Transportation to take 

a new perspective. The Ministry attempted to take into account the Supreme Court 

decision and, again, revised the regulation PM 26/2017 into regulation PM 108/2017. The 

Ministry realised that online taxi is now becoming an ‘inevitable innovation’, as articulated 

by the Director of Road Transportation in an interview. As a result, the Ministry eliminated 

the obligation to form a legal cooperative and allowed individuals as transport services 

providers. However, the new regulation still requires drivers to have a safety vehicle 

check, put special stickers on their car, and the online taxi company still needed to provide 

dedicated pick-up spots.  

In this moment, we observed the ‘inevitable innovation’ storyline to become more 

dominant than the ‘illegal taxi’ storyline. The Supreme Court official document number 

15P/HUM/2018 explicitly mentioned online taxi as a logical consequence of technological 

innovation in transportation services which is in line with the storyline of ‘inevitable 

innovation’.  

Furthermore, online taxi drivers mobilised legal venues and argumentation to stage the 

battle. They used the power structure of the Constitutional Court and the Supreme Court 

which has higher institutional power than the Ministry of Transportation. The 

Constitutional Court only considered transportation law to support their decision, whereas 

the Supreme Court took multiple laws into consideration, i.e. laws on small- and medium-

sized enterprises, on business competition, and on transportation. In this sense, the 

strength of the ‘inevitable innovation’ storyline is based on the ability to bring in more 

dynamic and multiple dimensions to make sense of ‘disruptive’ online taxis.  

 
11 The street protest from proponents and opponents of online taxi is still going on during this period. The 
protests take place in Jakarta, the capital city, as well as in smaller cities. Local bus and public transport 
drivers also participated in street protest against online taxis.  
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4.4 Critical Moment 4: The discourse redirection 

The fourth moment began with online taxi drivers protesting in front of the Presidential 

palace on 29 January 2018, followed by a second legal complaint to the Supreme Court 

in August. The online taxi drivers’ movement had become larger and more organised. 

Even though the Ministry took into account the ‘inevitable innovation’ storyline, the online 

taxi drivers were still unsatisfied with the details of the new regulations, i.e. safety vehicle 

checks and stickers.  

In addition, this moment also became the starting point for online taxi drivers to speak up, 

not only against the government regulation but also against the online taxi company (Grab 

and Gojek)12. The online taxi is our job storyline was redirected to online taxi exploits our 

job, which highlighted the labour exploitation conducted by the online taxi company. Here, 

the arguments concerned the asymmetrical relations between the company and the 

driver. The company used bonus system as a bait to boost driver’s productivity, at the 

same time enforcing rating and suspension systems as a stick to drivers. The price war 

between Gojek and Grab negatively affected not only accumulative bonuses for drivers 

but also their basic tariff. Based on Kompas.com, in 2016 the basic tariff for motorbike 

taxi could reach IDR 3000, during the price war the basic tariff drop until IDR 1600. We 

found the use of the metaphor ‘drug addiction’ as an illustration for this situation.   

“If I illustrate this online taxi, to me it looks like drugs. If I try to define it, over 

time it is like drugs addiction. We are the drivers, we got injected with higher 

basic prices and bonuses, we got higher incomes than our usual job, and 

then we decided to become full-time online taxi drivers. First, we got 

comfortable but over time the doses are reduced and we become addicted 

and dependent. This is our main income now and we don’t have many exit 

options” – Einstein from Kopdar (organisation of online motorbike taxi 

drivers), interview on 26 February, 2019 

In contrast to the ‘save our job’ posters used in the street protests of the second moment, 

now we found a different metaphor was used: ‘Mitra atau Eksploitasi??’ (Figure 3). The 

metaphor could be translated as ‘Partner or Exploitation??’, indicating the asymmetrical 

relations between the company and the drivers.   

 
12 The decision of Uber to leave Southeast Asia in 2018 has led to a tighter competition between Grab 
and Gojek, resulting into price war. The companies compete in giving lower prices to customers and 
higher work pressure to the drivers.  
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Figure 3: Photo taken during the demonstration from motorbike online taxi drivers 

in front of the Presidential palace in Jakarta, 27 March 2018. The poster “Mitra atau 

Eksploitasi??” could be translated as “Partner or Exploitation??” (Source: 

TEMPO/Subekti). 

Although many street protests were conducted and a second legal complaint was issued 

and the Supreme Court decided in favour of the drivers, the fourth critical moment 

focussed more on an advocacy effort. Interestingly, the setting of the battle was not 

located on the street nor the formal meeting room but rather in the digital space. In July 

2018, following a severe price war between the two giants, the online taxi drivers 

demanded the government to force the companies to set a minimum price. They 

threatened to mobilise millions of drivers to protest during the opening ceremony of Asian 

Games 201813. The taxi drivers expressed this ‘plan’ to protest through social media 

forums which ran viral and became national news.  

The protest threats invited the government to come with a public statement 

accommodating the demands in exchange to prevent the protest. The scripting in this 

moment was to prevent any chaotic or violent movement that would jeopardise the image 

of the country as a host of an international event. Therefore, the protest threat from online 

 
13 The 18th Asian Games was a pan-Asian multi-sport event held from 18 August to 2 September 2018 in 
the Indonesian cities of Jakarta and Palembang. The protest threat from online taxi drivers became 
crucial because the government feared that a strike would leave a bad impression of Indonesia to global 
audiences. The Indonesian vice-president, Jusuf Kalla, stated to the media: “This Asian Games is the 
dignity of our nation, we need to protect the nation’s honour. Don’t protest during this crucial situation” – 
(Detik, 7 August 2018).   
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taxi drivers became a counter-script that successfully unhinged the dominant script. In 

the end, Garda Indonesia – one of the organiser of online taxi protest – announced the 

cancelation of the protest and instead they decided to turn off the online taxi application 

for one day.  

This moment brought two important dynamics to the conflict of ridesharing. First, it 

reformulated and empowered the third storyline ‘online taxi exploits our job’ which was 

mostly employed by the online taxi drivers. The concern of worker exploitation emerged 

after the start of the price war between Grab and Gojek. The reformulation of the storyline 

is a demonstration of the non-binary and dynamic nature of conflict. Non-binary in the 

sense that the conflict of ridesharing was not only between incumbent taxi actors and 

online taxi companies, but between the online taxi companies and online taxi drivers. It is 

a dynamic conflict in the sense that storylines are not static arguments and they could be 

discursively constructed or redirected. Second, a powerful movement could also grow in 

a digital space as illustrated by the online threat to protest in Asian Games.  

4.5 Critical Moment 5: The in(ex)clusive battle 

The fifth moment happened after the government decided to listen to the online taxi 

drivers, by inviting driver representatives in a formal meeting to revise the regulations. As 

an instrument of accommodating the driver’s demand the Ministry revised regulation PM 

108/2017 as regulation PM 118/2018. The new regulation eliminated the requirement of 

vehicle tests and special licenses for the drivers as well as allowing individual driver to 

conduct public transport services. Previous regulation (PM 32/2016 to regulation PM 

118/2018) did not regulate online motorbike taxis. Following up on the ‘successes’ of PM 

118/2018, from January to April 2019 the Ministry reused the strategy to invite drivers’ 

representatives to draft regulations for motorbike taxi. In April 2019, the Ministry of 

Transport introduced the regulation PM 12/2019 regulating motorbike taxis and 

categorising them as legal ‘social transport’14. This regulation is claimed as the first 

national regulation that oversees motorbike taxi.   

The Ministry decided to change the scripting and the staging by inviting representatives 

of online taxi drivers in the drafting process of the regulation. Previously, the online taxi 

drivers were only involved during the public hearing session which was held after the 

finalisation of the draft regulation. By having drivers’ representatives at the table, the 

Ministry expected a more satisfied audience and prevention of other protests. There were 

multiple meetings conducted to draft PM 118/2018 and PM 12/2019.  

 
14 The term ‘social transport’ was chosen as a category between public and private transport. To 
acknowledge motorbike as public transport is problematic because it means the government should have 
changed the laws on transportation. Since the House of Representatives was reluctant to acknowledge 
motorbike as public transport, the government decided to make it a Ministerial regulation. The Ministry 
defined social transport as a transport mode that meets a societal need. The Ministry argued that they are 
only regulating the safety aspect, without explicitly discussing the legal aspect of online taxi as public 
transport.  
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The principal actor was The Urban Transportation unit, which as part of the Ministry of 

Transportation, organised the meeting. The unit’s members decided who could be invited 

and what the agenda of the meeting was. Interestingly, this is a new unit that was formed 

less than one year ago with a minimum degree of background and documentation about 

the conflict. So they relied on the current debate for their intellectual resources. 

The second important group of actors was the drivers’ representatives. In these meetings, 

there were seven representatives from online car taxi drivers and ten representatives from 

online motorbike taxi drivers’ organisations. These representatives were selected during 

a one-day meeting covering were different get-togethers for online car taxi and online 

motorbike taxi representatives.  

Other actors present during the meetings were transport experts and delegates of online 

taxi companies. As independent actors, transport experts were most of the time appointed 

as moderators of the meeting. The online taxi companies (Gojek and Grab) also attended 

the meeting. Company delegates who attended the meeting worked at the legal affairs 

departments, which meant that they could not take immediate decision in sensitive 

matters during the meeting, such as on suspension and basic tariffs. Mostly, they were 

outnumbered by the drivers’ representatives. The informal motorbike taxis or “ojek” were 

not present during the meetings. 

The draft regulation was prepared by the Ministry of Transportation. During the meeting, 

this draft was the central point of discussion on which participants could give comments 

or propose revision of the wording. It was allowed to have different interpretations toward 

particular words but it was discouraged to speak about other issues that were not related 

to the topic in the pre-written draft. In terms of setting, the physical and organisational 

situation of the meeting indicated hidden meanings of power structures, as shown in 

Figure 4 below. In the meeting room, the Ministry enforced the fixed agenda in a subtle 

way by distributing the pre-written draft on each tables and displaying it on the big screen 

that was central in the room.  

Furthermore, we observed a division of power between participants on the first row versus  

second row. The Ministry of Transportation, drivers (who always wanted to sit close to 

each other and never wanted to be placed at the same side as the companies), 

companies and experts were mostly seated in the front row and become quite vocal 

actors. The delegates from other ministries sat in the second row and formed a rather 

passive audience.  
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Figure 4: Internal meeting to discuss the regulation for online motorbike taxis. Three 

people in the centre are transport experts who were invited by the Ministry (source: first 

author). 

In terms of staging, having the opportunity to attend the meetings gave us a look at details 

regarding how the actors ‘performed’ their storylines. During the meeting we observed 

the online taxi drivers use their daily experiences on the street to articulate the storyline 

of ‘exploits our job’. As an example, there was a debate about non-user passengers who 

order a taxi service for someone else. Drivers ran into trouble when passengers were not 

satisfied and complained to the company. The company would then proceed suspending 

the driver and would provide the opportunity for the driver to clarify, leaving the driver 

without income during the suspension and clarification process. The storyline is 

explicated in this conversation:  

Online Motorbike Taxi Driver: “We always become the victim. The mother 
orders a taxi service for her child to pick up from school. The child was 
difficult to talk with. Every risk on the road is under our responsibility. When 
the customer is not satisfied, the customer will directly punish us with one 
star15. We are doomed. It is unfair because the customer can order for 
someone else, but we can’t use different vehicles or other people cannot 
use our account as driver”  

Company: “I want to clarify, since the last few months our driver partner 
could rate the customer. Customers could be suspended. Second, the new 
suspension system has a warning signal. This is only a warning and does 

 
15 Star rating (from 1 to 5) is used as a performance monitoring system by online taxi services. 
Accumulative performance scores of drivers during one day determine whether they get a bonus that day. 
In the end, bad scores can also accumulate in getting suspended.  
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not impact drivers. This suspension policy has been socialised within the 
4000-drivers community. I am not defending, only informing. In this 
regulation, there is a minimum age of 18 years to have application, so we 
need to see their impact to the business”. 

From this conversation we argue that there are two storylines that convey different actor 

perspectives. The online taxi company employs the storyline ‘online taxi is karya anak 

bangsa’ to highlight the social contribution of the company by demonstrating how the 

company constantly was responsive towards their drivers’ and customers’ demands 

through adapting their business policy. On the other hand, the drivers’ storyline ‘online 

taxi companies exploit our job’ highlighted the asymmetrical position between drivers and 

companies, and drivers and customers. 

To convey these storylines, the actors used slightly exaggerated metaphors. For 

example, the metaphors of ‘greening’ was used as a threat or reminder from the drivers 

if the government would ignore their concerns. The term ‘greening’ originated from the 

jacket color of Gojek and Grab drivers. It meant that they would mobilise online taxi drivers 

to participate in street protests, blocking streets and as such colouring roads ‘green’. The 

other example of a metaphor used was ‘bonus bait’. It was used as a message to explain 

the ‘trick’ of companies to force enhancing drivers’ productivity. The drivers pictured the 

company as a fisherman who used their bonus as a bait to increase drivers’ motivations. 

When the driver was eager to take the bait, the company would gradually pull or lift up 

the bonus standard so it would be difficult for drivers to get the maximum bonus.    

Taking a closer look at these meetings, we observed both an inclusive and an exclusive 

battle of storylines during this critical moment. It is inclusive because it allowed more 

storylines to clash in one space in which the actors’ positions were governed as being 

somewhat equal. The pre-written draft from the Ministry explicated the unfinished and 

even unhinged nature of the issues, inviting the participants of the meetings to attempt to 

influence and rewrite the dominant storylines. Even though the draft was pre-written by 

the Ministry, the final draft accommodated priorities of all attending actors. The Ministry 

prioritised the safety guarantees, the drivers prioritised to have a regulation that 

safeguarded the basic fare of online taxis, and the companies wanted to keep their status 

as applicator (provider of digital application) rather than transport companies.    

At the same time, the meeting invited for an exclusive battle because the incumbent taxi 

actors and the informal motorbike taxi ‘ojek’ were not included in these meetings. The 

Ministry acted as a stage director who decided who should be invited and what should be 

discussed. Furthermore, in terms of deliberative process the meeting was somewhat 

hurried and under pressure of a political deadline. The political pressure was felt by the 

President who realised that online taxis form a major potential of voters and supporters, 

and accommodating their demands of basic fares would win them to his cause. For the 

drivers, cooperating to draft regulation was a better option than protesting on the street. 

There were no guarantees that the other, future president candidates would be as 

accommodating as the current president. For the Ministry, regulating the online motorbike 
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taxi market was best described with a metaphor ‘swallow the fireball’. The conflict of online 

taxi had become a political issue and potential fireball for the opposition party to attack 

the government’s credibility. In this sense, the Ministry took the option to ‘swallow’ or tame 

this conflict through accommodating regulation. As one of the interviewees from the 

Ministry told us: “At least if we swallow [the fireball], it will not burn our house and we can 

try to reduce the damage” – (The Ministry of Transportation staff, 15 March 2019).  

We summarise the five critical moments with the discursive dynamics and the dramaturgy 

setting below.  

 

Table 1: Summary of the critical moments. 

  Critical Moment 1:  
The protest 
against arrest   

Critical Moment 2:  
The battle on the 
street 

Critical Moment 3: 
The battle of power 
structure 

Critical Moment 4:  
The discourse 
redirection  

Critical Moment 5:  
The in(ex)clusive 
battle 

Discourse 
dynamics 

Uber drivers are 
detained by police 
officers. This 
moment opens the 
public debate 
against  online taxi. 
Conventional taxi 
drivers argue that 
online taxi is both 
illegal and unfair.  

Massive street 
protest and conflict. 
The story ‘online 
taxi is illegal’ gets 
contested by 
another storyline 
around ‘online taxi 
providing jobs (and 
also the national 
pride). However, 
the story ‘online taxi 
is illegal’ remains 
dominant.   

Online taxi drivers 
take legal action to 
the Supreme Court. 
The Supreme Court 
raises the story that 
online taxi is 
‘inevitable 
innovation’ 
supporting the online 
taxi. This storyline 
overpowers the story 
‘online taxi is illegal’ 

The conflict shifted 
towards a conflict 
between online taxi 
drivers and online taxi 
companies. Now, 
online taxi drivers 
change their story 
from ‘online taxi is our 
job’ into  ‘online taxi 
exploit our jobs’.   

For the first time, the 
government invites 
online taxi drivers to 
provide input to the 
draft regulation for 
online taxi. This 
meeting becomes a 
formal battle between 
mainly the 
government, the 
online taxi 
companies, and the 
online taxi drivers.  

Dramaturgy Mobilisation of legal 
reporting organised 
by conventional taxi 
drivers and police 
officers.  

Mobilisation of 
violence and chaos 
in massive street 
protest by 
conventional taxi 
drivers.  
The counter protest 
from online taxi 
supporters 
appeared in social 
media through 
Twitter hashtag 
#angrybird 
#savegojek.   

Mobilisation of 
regulators by online 
taxi drivers. The 
strategy to involve 
higher power actors 
in the conflict has 
proven effective to 
challenge and 
change the dominant 
story.    

Mobilisation of 
opinion and pressure 
through social media. 
The online taxi drivers 
direct the social 
media, threatening to 
conduct a street 
protest on the 
government’s critical 
moment.  

Mobilisation of stories 
in a formal meeting 
room. The 
government plays a 
substantial role 
setting the stage and 
creating a setting that 
influences the flow of 
the meeting.  

 

 

 

5. Critical moments and dramaturgy: Conflict as a focal point in transition studies 

The case of digital ridesharing in Indonesia revealed that the transition to new mobility 

services required a non-binary approach to conflict. By employing critical moments as 

units of analysis we could reconstruct the shifting storylines around which the controversy 

was played out. The analysis uncovered a battle of storylines and revealed how the battle 
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connected to particular settings that symbolised the different stages of the conflict. 

Moreover, those settings influenced the performance of actors acting out their 

commitments as embedded within the storylines. Five critical moments were discussed 

empirically and showed to have been situations where the dominant storylines were 

unhinged and led to shifting power struggles amongst a variety of actors rallying around 

differing storylines. The focus on the dramaturgical elements of setting, staging and 

scripting in the consecutive critical moments enabled a detailed understanding of where 

conflicts in transition took place, and how they played out.  

Reflecting on the case of digital ridesharing in Indonesia and its critical moments we want 

to highlight a few broader conceptual points to contribute to the discussion about the role 

of conflict in transitions research: 

First, critical moments as unit of analysis to study conflict in transition. Critical moments 

are tangible and observable events in practice as situations where the dominant order 

becomes unhinged or discursive regularities are broken up and become prime moment 

of power struggles. Using the critical moment concept enables a contextualised analysis, 

converging on a specific time and space to show how a complex conflict unfolds. We 

argue that the five critical moments in our findings are the prime moments during which 

things became unsettled and ready to shift. These five critical moments show the 

reconfiguration of discursive regularities as a result of power struggle that has played in 

a particular staging. For example, we could observe online taxi was perceived as 

illegitimate services in the first critical moment, but it became legitimate services in the 

fifth critical moment. Also, from the first until the fifth critical moment we could understand 

the discursive change of online taxi from illegal to legal taxi services, as well from 

economic growth contributor to labour exploitation.  

As part of our intention to pursue a non-binary approach to understand conflict, we argue 

that critical moment analysis helps to unpack the complex nature of conflict in transition 

and bring a more inclusive approach to the analysis. For example, from each critical 

moment we could learn that online taxi conflict is not a simple conflict between the 

incumbent taxi and the digital taxi company. The critical moments highlight that the 

conflicts are multi-layered and play out between conventional taxi drivers and the online 

taxi company, between policy makers who support and those against the online taxi 

company, between online taxi company and online taxi drivers. Critical moments as an 

analytical tool has helped us to move away from simplistic assumptions about the nature 

of conflict.  

A lesson that we derive from the conflict around online taxi in Indonesia is that conflicts 

may provide a venue to integrate contrasting storylines and allows for the involvement of 

actors on more equal terms. For instance, the creation of PM 118/2019 and PM 12/2019 

regulations as an output of the fifth critical moment included three out of four existing 

storylines employed by online taxi company, online taxi drivers and the government. This 

is the first moment when those three actors act and negotiate with each other around the 

same table.  
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Second, the focus on dramaturgy that accompanies a critical moments analysis is 

promising for future transitions research. Discursive approaches are quite often used in 

transition studies, but these accounts seldom stress how these discourse are ‘performed’ 

in particular contexts, and how those particular contexts matter. Our critical moment 

analysis clearly situates where the conflict in transition took place and how it is played 

out. For online taxi in Indonesia we demonstrate that a focus on the exact how and where 

of this performance – the ‘dramaturgy’ in other words – reveals why in some context 

discursive storylines could become dominant and in others not. As an example, the 

different dramaturgy setting in the second critical moment and the fourth critical moment 

could explain why the protest by conventional taxi (Blue Bird Taxi) could not dominate the 

discursive debate, while the protest by online taxi could. The protest by conventional taxi 

in the second critical moment only happened in a street setting, which allowed counter-

storylines to emerge in the social-media setting and delegitimate the storylines employed 

on the street. On the other hand, the protest of online taxi in the fourth critical moment 

were both played out on the street as well as on social media. This performance became 

effective to employ the ‘online taxi exploits our job’ as dominant discourse because not 

only it took the battle into both offline and online arena, but also it was mobilised during a 

crucial political moment (the opening of Asian Games that will become a bad precedent 

if it is interrupted by political protest) that enforce the government to facilitate the actors.  

The other dramaturgical comparison between these two street protests are the different 

scripting dimensions. The street protest by conventional taxi allows violent action as a 

form of solidarity, while the street protest by online taxi discourage use of violence. The 

two ways of scripting led to different public reactions. The public supported the protest 

from online taxi drivers while they criticized the protest by conventional taxi.    

The case showed how they use material and immaterial strategies to shape the outcome 

of the discursive battles – e.g. blocking the road with cars, setting the table arrangement 

in a meeting room to determine who could speak and how the negotiation should be. The 

dramaturgical analysis articulates that the actors who control the material design of the 

battleground have an advantage. Therefore, we argue that the dramaturgy dimension 

brings up the material perspective on how power plays out in conflicts in the context of 

transitions.  

One implication that we highlight is that the nature of the paper is mostly retrospective 

rather than prospective. Yet, an important question remains what the implications are for 

governing prospective transitions. In this respect, we note that prospective transition 

governance tools such as Transition Management have strongly been informed by 

historical analysis of past transitions, such as the natural gas transition in the Netherlands 

(Rotmans et al., 2001). Hence, analysis of retrospective cases can inform prospective 

tools to expedite a transition that has not yet occurred. We also note, however, that earlier 

historical analyses have sometimes overlooked the politics of (Smith et al, 2005) and 

places (Raven et al., 2012) where transitions take place. The premise of our retrospective 

analysis therefore is that by developing new lenses that are sensitive to politics and place, 
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we can ‘see’ the unfolding of historical transitions in new ways, which in turn can inform 

the development of new or adapted prospective transition frameworks. This paper 

arguably does not go into much detail regarding the latter, but does provides new views 

on the politics and place of transition governance. One major implication is that based on 

our analysis frameworks such as transition management will need to take more account 

of the places (whether offline or online) where transition arenas and discursive battles are 

staged, because these spatial characteristics and who controls them, as our analysis 

demonstrates, will shape the likely outcomes of the arenas. Similarly, for governance 

tools focusing on strategic niches to shape prospective transitions, it will be useful to 

consider that (often marginal) niche actors can ‘punch above their weight’ by staging their 

experiments and discursive battles with incumbent actors in place they have relatively 

more control of.   

Third, the analysis highlights the multi-faceted character of conflict, generating a more 

dynamic and inclusive understanding of transition pathways. We argued before that the 

polarisation of actors (i.e. regime vs. niches or incumbent vs. newcomer) could lead to 

oversight of the complexity of conflict itself. Using a binary approach of understanding 

conflict may lead to the perception that niche actors always become the solution of the 

problem caused by incumbent actors (Cuppen et al. 2019), or that niche actors always 

agree with each other without conflict (Smith et al., 2014). Our case of online taxi, 

demonstrates that problems and solutions are not entirely embedded within one single 

actor group. Actors who promise one solution cause yet another problem – e.g. even 

though online taxi is perceived as a successful new solution for flexible employment, it 

also brings risks of labour exploitation. Conflicts are part of a dynamic arena where 

actions are staged, meanings are discursively negotiated, and stories are becoming a 

part of a strategic repertoire. In that sense, conflict analysis puts forward a different 

perspective compared to the ‘consensus-seeking’ and ‘social-learning’ approaches in 

other transition studies accounts. Conflicts do not just repress progress, but they offer a 

more dynamic and inclusive understanding of alternative ways in which transitions might 

unfold. Positioning conflict as a generative force to come up with socially-robust 

innovations or as a form of informal technology assessment (Rip 1986) offers the 

opportunity to highlight the voices of marginalised actors and storylines. Our case shows 

how conflicts become inevitable consequences of disruptive innovation. Our paper 

contributes by introducing critical moments and dramaturgical analysis as an approach to 

better unpack the complexity of conflict by bringing a more inclusive understanding of 

dominant and marginal actors, where the arena of conflict is in transition, and of how they 

played out.  

In the final analysis conflict becomes not a battleground between niches and regimes but 

a complex, multi-faceted and multi-layered relations composed of intersecting storylines 

spun and latched on to by the various actors involved. All actors are attached to particular 

storylines and decide their actions based on it. Those who share similar storylines (often 

from varying backgrounds!) become a political force in the form of discourse coalitions 

(Hajer, 2005). In places where contrasting storylines are intersected, opportunities for 
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change are created. In relation to transition studies, in particular to sustainability 

transitions, conflict analysis could indicate to what extent sustainability storylines are 

transformed or neglected in the web of public discourse. For example, ridesharing is 

considered a form of the sharing economy that could promote a new pathway of 

sustainable development (Botsman and Rogers, 2010; Heinrichs, 2013). However, in our 

empirical case the notion of sustainability has been overlooked in the enactment of 

conflicts on ridesharing. In our case, ridesharing as sustainable option was only conveyed 

by the online taxi company during the preliminary introduction of digital app-based 

ridesharing. Soon after, ridesharing is regarded differently; it became contentious on 

issues of illegality and fairness. Subsequently, the company chose to employ the story of 

how ridesharing contributes to economic growth and employment. The evolving stories 

reveal how the company’s strategies to overcome conflict are interconnected with stories 

that matter and are relevant to the broader public.   

 

6. Conclusion 

This paper provides a more plural and complex analysis of conflict in transition by 

foregrounding critical moments analysis and adding dramaturgy elements to illuminate 

the discursive dynamic of conflict. Using the case of ridesharing conflict in Indonesia, we 

articulate a non-binary approach by employing critical moments as units of analysis to 

uncover the battle of the storylines and to some extent the performance of actors within 

the storylines. We have discussed five critical moments in the case of online taxi, in which 

the dominant storylines were unhinged and led to power struggles for marginal storylines. 

Adding the dramaturgical analysis underneath the discursive battle in each critical 

moments enables a detailed and nuanced understanding of hidden power structures as 

well as political strategy used by actors to mobilize their storylines. 

We suggest to use critical moments as unit of analysis because it offers analysis 

converged on time and space. Also, we suggest to use dramaturgical analysis as a novel 

practice in transition studies, that helps explain why and how discursive strategy 

succeeded or failed to become dominant discourse. The dramaturgical analysis includes 

the role of the situational context in our analysis and helps to understand how conflicts in 

transition played out. In our case, the dramaturgical analysis illuminates the role of other 

locations than the formal office meetings, such as the streets or the social media.  

We argue putting conflict analysis as focal point in transition studies could embrace 

multiple stories of sustainability and open up a pathway to sustainability in a more 

complex set of ways. We argue that our contribution is not to produce a guideline on how 

to pursue or predict a particular transition agenda. We note that prospective transition 

governance tools such as Transition Management have quite strongly been informed by 

historical analysis of past transition. Thus, analysis of retrospective cases can inform 

prospective tools to expedite a transition that has not yet occurred. We also note, 

however, that earlier historical analyses have sometimes overlooked the politics of and 
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places where transition take place. The premise of our retrospective analysis is to develop 

new lenses that are sensitive to politics and place, so we can ‘see’ the unfolding of 

historical transition in new ways, which in turn can inform the development of new or 

adapted prospective transition framework.  
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Abstract 
Climate Change is evolving into irreversible Climate Collapse. Growing societal 
awareness crystallizes in ‘Act-Now’ activism, requesting drastic and urgent 
changes to stop GHG emissions. Change is the subject of Sustainability Transition 
Research, with modeling, transition and practice-based studies. Connected to the 
latter, time-sequential decision-making and change impeding inertia, addressed 
by specific reversal actions, offer timely answers to Act-Now. The dual techno-
economic and socio-political-institutional actions are specified as addressing 
Inertias in Ideas, Interests, Institutions, Infrastructures, and energy-technology 
transformations. Building on the research of transition scholars and other 
sciences, exemplary immediate actions are proposed to crush particular Inertias. 
The exposé uses a few figures to summarize and imprint findings and proposals. 
Workable propositions to dissolve Inertias may support Act-Now. Presumably, 
also Inertias in academic work need consideration. 
 
Keywords 
Act-Now activism 
Inertia-Reversal diptych 
Reclaiming sustainable development 
Thermal power generation fades 
Ostrom remedy for UNFCCC functioning 
 
1. Introduction 
Climate change evolved fast from a future eventuality (Manne and Richels, 1991; 
Ulph and Ulph, 1997) to a present frequency of natural disasters (IPCC, 2018; 
WEF, 2019). The reaction speed of world’s political leadership was fast on paper 
(UN, 1992), however xx in deeds. Scientists announce irreversible collapse of 
climate stability, and calls for ‘urgent and drastic’ reduction of global greenhouse 
gas emissions (Stern, 2006) multiply. However, political programs seem 
insufficient to halt global emissions growth, and activists (Youth4Climate, 
Extinction Rebellion, Hambach Forest Occupiers, etc.) press for ‘Act-Now’. They 
hold a mirror for all of us: are YOU quitting ‘Business-as-Usual’ immediately and 
change profoundly? Humans (academics included) are fond of vanity mirrors; yet, 
change mirrors ask reflection about one’s own visions and activities (also the 
academic ones). 
The word ‘change’ is ubiquitous in Sustainability Transition Research (STR) 
publications, and a challenge for the STRN community when evaluating and 
reconsidering the own methods, models, research frames and practices (Köhler et 
al., 2019). Hof et al. (2020) discuss bridging modeling, transition and practice-
based studies. The top-down to bottom-up structure of the three bridged study 
islands parallels the multi-level climate policy-making world: from top (UNFCCC, 
COPs, IPCC), over national states (wrestling between Business-as-Usual and 
change), to bottom (vibrant cities in transition). Like in the actual world, the top 
is approached with reverence and caution, and critical analysis of the UNFCCC 
and COPs performance seems not leading to effective change. 
Citizens as societal actors, artists, teachers, politicians, business staff, and others 
spend an increasing share of their time and activities on absorbing, managing and 
triggering changes. Modern times are characterized by strong dynamics, whose 
unpredictability is a main aspect of ‘complexity’ (Homer-Dixon, 1991). Around the 
1970s, increasing awareness of uncertainties and of irrevocable / irreversible 
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consequences of human actions stimulated the search for better decision 
methods. Advanced decision-making under uncertainty, with flexible time-
sequential modeling of events and decisions, may substitute for rigid long-range 
scenario planning (Arrow and Fisher, 1974; SRI, 1977; Dixit and Pindyck, 1994). 
Although time-sequential logic best represents the actual dynamics observed in 
living societies, applying the method is challenging. Still, policy studies are 
generally based on rolling out scenarios for the long term, mostly extrapolating 
the past (what includes obedience to vested ideas, interests, institutes, etc.) 
Activists are confronted with the urgency of proper changes in the right directions 
and are investigating ‘How change happens’ (Green, 2016). For addressing Act-
Now challenges, flexible, dynamic approaches are proposed (Green, 2016: 20-22, 
ch.12, 235-255). This contribution joins practice-based studies by applying the 
diptych ‘inertias-reversals’ on factors supporting and driving societal functioning, 
such as Ideas, Interests, Institutions, Infrastructures, and Indispensable energy-
technology transformations. Disruptive thinking and drastic action entails: 
reconsider ideas, resist aberrant interests, reform institutions, restructure 
infrastructures, and fully revolve energy-technology sources and applications. 
Pointed reversals break specific inertias, and now seem the necessary approach 
for avoiding climate change turning in irreversible climate collapse. 

 
 
 
Figure 1 shows six clusters. In the center of a green Earth encircled by a blue 
Atmosphere live diverse ranges of societal actors, individual and organized. Their 
activities are driven or uphold by many forces, summarized in five interacting 
clusters. In pursuing their goals, actors manage and endure Ideas, Interests, 
Institutions, Infrastructures and Indispensable energy-technology transformations 
for escaping climate collapse (Carlson and Fri, 2013; Verbong and Loorbach, 
2012). Civilization and energy interact continuously; a scholar neglecting one 
panel truncates the understanding of the other (Smil, 2017). The overview covers 

Figure 1: Climate and energy policy scene: Actors driven by and driving Ideas, Interets,  
Institutions, Infrastructures, based on Indispensable energy-technology transformations 
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the techno-economic and socio-political-institutional ‘dual challenge’ of 
sustainability transitions (Kemp and Van Lente, 2011). 
 
Ideas (myths, narratives, discourses, language, paradigms, …) influence the 
minds of people and purport legitimacy to the actions and positions of societal 
actors. Discursive power is highly influential (Fuchs, 2007). Biased language 
imprints faulty beliefs in the minds of people; for example ‘cheap oil’, reduction of 
Sustainable Development to a 3P bottom line, GHG emissions reduction by 
‘renewable energy, nuclear power, Carbon Capture & Storage’. A first change is 
substitution of appropriate language for flawed or imprecise expressions. For 
example, focus on the substance of sustainable development by imprinting the 
central role of Politics driving People, Prosperity and Planet’s priorities (figure 2). 
Reinstituting sustainable development as the valid future paradigm of societal 
functioning means reclaiming its original content (WCED, 1987; Meadowcroft 
2012; Stirling, 2014). The neoliberal paradigm has been instrumental in pushing 
the polity and the public interest to roles subservient to markets and in setting up 
artificial carbon markets. Persuasion, bribing, coercion, and elimination are 
gradual phases in controlling societal discourses (Verbruggen, 2014). 
 
Interests (positions, power, knowledge, capital, income, …) are quantified and 
monetized in money stocks and flows, when applying the economic lens. Carbon 
pricing and trading are evidently focused on money. Societal actors are pursuing 
their interests. Actors like climate activists may prefer non-monetary interests 
above money, but this is not the case for most actors listed in figure 1. Section 5 
documents energy corporations’ influence on the EU’s state aid guidelines in 
2014, gaining priority for large-scale renewable power deployment and allowing 
nuclear power subsidies in the UK, all limiting the action space of community and 
household renewable power. Pluralizing incumbencies (Turnheim and Sovacool, 
2020) is a peculiar affair. Political economy is like studying icebergs: many pieces 
of the puzzle are obscured, hidden or unknown, in particular lobbyism and 
influencing. 
 
Infrastructures (buildings, transport, production, commerce, recreation, …) are 
visible artifacts. They materialize how societies thrive and function. Drastic and 
urgent change conflicts with lock-in and inertia inherent to large and long-living 
infrastructures. Infrastructural reversal toward renewable electricity is a techno-
economic tipping, ending the steam power generation era, because of its 
dependency on heavy source and sink flabs (section 6; fig.3). 
Dealing with climate change means reducing the GHG emissions of the energy 
systems to zero, urgently because broken ecosystems mean irreversible loss. 
Energy and technology transformations are indispensable. They are the substrate 
of human civilization, and precursors of societal transformations (Smil, 2017). 
Substituting renewable currents for fossil-nuclear steam flows in power 
generation annuls CO2 emissions. In the 1990s, to develop wind turbine and PV 
technology, Danish and German politicians created a clever subsidy system, 
against fierce opposition by vested corporations and neoclassical economists 
(adhering IAMs). Technological progress sliced the construction expenses of wind 
and PV, now below the expenses of steam power. This economic-financial 
reversal is a significant game changer. 
 
Institutions (habits, norms, rules, laws, institutes, …) structure the polity of 
society (Vatn, 2005). “From the perspective of ‘now’, institutions appear to be 
permanent and unchanging; in fact, they often depend on that appearance for 
their credibility. But ‘now’ is merely a moment on the continuum of history” 
(Green, 2016: 75). A political scientist would specify many institutions and 
institutes making modern societies, such as governmental, legal, administrative, 
communicative, social, economic, scientific, and more.  
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Salient institutional inertia is observed in global climate policy. UNFCCC is 
intended to govern the ultimate global commons climate, but ignores social 
science on commons and managerial practices. Section 7 summarizes a global 
climate policy regime respecting Ostrom’s recommendations and using KPIs for 
coordinating the climate endeavors of the Parties. Revamping the UNFCCC role in 
board control of the polycentric, multi-level global climate policies of the Parties 
requests active politics in the public interest. The properties of the profound 
changes are discussed. 
 
2. Methods and author’s position 
This contribution targets a broad scope and is rooted in multidisciplinary research 
activities and experiences. Temporally, it learns from the 1970s penultimate 
warning, which created awareness, however smoldered by bursting energy 
corporations investing in fossil and nuclear supply overcapacity. Over the last 
years, the ultimate warnings have become factual evidence, urging mankind to 
act now for saving its own future. Societally, cases from the four clusters of 
supporting-driving forces: ideas, interests, institutions, and infrastructures, are 
briefly discussed. Scientifically, 45 years experience and study in the immense 
fields of energy and environmental technology, economics, and policy, creates 
particular insight and knowledge. The particularity of one’s life path molds frames 
and lenses, delivering specific analysis, conclusions and propositions. Having 
lively experienced the structural, hidden and discursive powers of giant energy 
companies, offers views on incumbency according to the caveat of Turnheim and 
Sovacool (2020: 183), placing pluralizing in brackets. By joining the depth and 
detail of many case studies by various scientists in comprehensive frames, 
kaleidoscopic and robust policy insight may result.  
Morally, intellectual and financial independency is critical for an academic when 
engaging in non-neutral positions (Stirling, 2014). My work and propositions are 
trimmed by adherence to Our Common Future Sustainable Development (WCED, 
1987), entailing sympathy and support for ‘Act-Now’ claimed by climate activists. 
Humankind must revert its attitude towards nature: from instrumental 
explorative to respectful partnership accepting limits (Daly, 1980; Meadowcroft, 
2012). In the 1980s, neoliberal interests supported by neoclassical economics, 
nipped promising resilience reversals in the bud (section 3). The main concern is: 
will mankind now create and follow the indispensable reversal paths? 
 
3. From the penultimate warning of the 1970/80s till today’s ultimate 
warning 
In the period 1965-75 emerged broad societal awareness about growing 
inequality in global development (UNCTAD, 1974), uncontrolled population 
growth (Ehrlich, 1968), depletion of resources, and environmental pollution 
(Meadows et al., 1972). Crude oil prices increased in 1973 to U.S. $12/barrel and 
in 1979 beyond $35/barrel, triggering worldwide fears about resource depletion 
(Dasgupta and Heal, 1979), outweighing attention for pollution and obliteration of 
life support systems, like climate change. In the 1970s the world community 
glossed over the penultimate warning of mankind destroying its own habitat, 
revealing strong inertias in redirecting societal processes.  
Using less energy, more efficiently, dissolved most of the 1970s energy turmoil. 
Beginning 1980s CO2 emissions declined (www.GlobalCarbonBudget.org). The 
moderation was aborted by excess new-built fossil and nuclear supply capacities. 
Some scientists (Freeman et al., 1974; Lovins, 1976) proposed transitions to 
efficiency and renewable energy, but received little political, societal, media, 
scientific support, rather criticism and opposition. The mid 1980s dominant 
neoliberal paradigm sanctioned unlimited wealth accumulation with more fossil 
fuels burned and billion tons of CO2 emitted. De-regulation, privatization, and 
globalization overshadowed the UN’s initiatives on environment and development. 
At the Rio Summit (1992), world political leaders agreed on Sustainable 
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Development as future paradigm, however watered down for obtaining unanimity 
(Norman and McDonald, 2004). They adopted the UNFCCC for preventing 
dangerous climate change, exposed in IPCC’s first assessment report (1990).  
Lessons from that period are: Financial interests override societal benevolent 
propositions; Unanimous agreement by world’s heads of state is no guarantee for 
effective, timely action; Scientific arguments do not convince constituencies and 
politicians to change plans and activities. This experience is sobering given the 
importance of early action. 
 
After decades of scientific calls, the ultimate warnings about life support systems 
collapsing, in particular climate change (IPCC, 2018), became factual apparent in 
the second decade of the 21st century. Responses are mostly incremental in 
preserving vested institutions and interests; installment of SD as guiding societal 
paradigm remains bypassed. 
Societies run on infrastructures, institutions, interests, and ideas composing 
narratives (figure 1). Performance and interaction of the four clusters of 
supporting-driving factors affect the state and dynamics of society’s fabric. Inertia 
is rooted in the clusters, and benign for stability and security as perceived by 
citizens, however inertia obstructs societal dynamics and impedes urgent and 
drastic changes. Yet, occurring global social and economic changes never were 
deeper and faster than during last three decades (UNDP, 2019). The frenzy 
changes strengthened accumulation of concentrated wealth, power and privilege. 
Associated social and environmental worries were underestimated, obviously 
climate change hitting the poorest first and hardest. Business-as-usual with 
incremental adjustments do not address ongoing overshooting of the Earth’s 
carrying capacity (Kalfagianni et al, 2019). Act-Now means reversals scoping the 
human universe, affecting customary activities of most peoples. Exponentially 
accelerating the pace of well-directed reversal starters, such as wind and solar 
power, are readily the best response to urgency. Linkages among and across 
inertias and disruptive reversals in ideas, interests, infrastructures, and 
institutions, are obvious, however not worked out in this contribution.  
 
4. Ideas and narratives 
Ideas provide thoughts or suggestions as to possible courses of action, some 
inhibiting change, others elucidating future paths. Language communicates ideas 
to others. Narratives or discourses represent particular situations or processes in 
such a way as to reflect or conform to an overarching set of aims or values. 
Lending the words of artists (Vandenkeybus, 2019): “Life is living with narratives. 
Without narratives humans would not exist: neither as individual, nor as society. 
Narratives provide cohesion and purpose. By linking the past to the future, they 
direct the present. (…) In the confusion of societal reversal, narratives of conflict 
and doom prevail. A new future is but sensible when the old ideas crumble.”  
Following examples of typical flawed language endorsing incumbent visions, are 
opposed by alternative formulations: 
 
•  ‘When mitigating carbon dioxide emissions, the present generations bring 
offers for the well-being of future generations’ (Aldy and Stavins, 2007; Hahn and 
Ulph, 2012) glosses over the appropriation of privileges and rights (Bromley, 
1986) on the atmosphere and on the climate by a minority, affluent part of 
human beings living now in the fossil fuel era. 
Opposite formulation: “Carbon dioxide emitting is gaseous littering of the 
atmosphere” reorders legal positions. Littering is illegal, and is generally the rule 
in civilized societies that litterers have the duty to stop littering immediately, and 
to clean the mess they made by their littering activities.  
 
• ‘Fossil fuels are cheap; eliminating their use is very costly’. As historically saved 
solar energy, extraction of fossil fuels is free. Major economic costs are damages 
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to nature and environment, human health, risks of climate change. Also the 
extraction, processing and use expenses are significant (section 6). 
Opposite formulation: ‘Fossil fuels are low-priced. External costs and risks are 
little or not incorporated in the price. Contrarily, fossil fuels are subsidized (Coady 
et al., 2019). The full economic costs of using fossil fuels are incredibly high when 
the damage to essential life-support systems are counted’.  
 
• ‘ Sustainable development (SD) allows economic growth. Companies comply 
with SD when respecting the 3P (Profit, Planet, People) bottom line. Society 
complies with SD when pursuing the SD Goals.’ This mix of neoliberal and SD 
agendas safeguards vested interests, while legitimizing their operations, an 
example of “highly instrumental manipulation” (Stirling 2014: 89). 
Opposite formulation: ‘Our Common Future is a radical change program 
(Meadowcroft et al., 2012), crafted on four core dimensions (Fig.2): People, 
Planet, Prosperity, and Politics energizing the other dimensions.’ “In essence, SD 
is a process of change in which the exploitation of resources, the direction of 
investments, the orientation of technological development, and institutional 
change are all in harmony and enhance both current and future potential to meet 
human needs and aspirations” (WCED, 1987: 46). 

 
 
Neoliberal growth proponents do not conceive effective societal reversals; they 
hide behind sustainability façades. Otherwise, radical activists expecting the 
overnight invention and agreement upon a new, more radical societal paradigm 
than Our Common Future (OCF) Sustainable Development is a naïf hope, 
moreover a waste of time. Suffices restitution of the original OCF SD paradigm by 
reclaiming the narrative from the tangle of present media, consultancy 
companies, corporation advertisers, thought leaders (Giridharadas, 2018), and 
more.  
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5. Interests 
Interests are ubiquitous, ranging from the individual to the state level, to 
international organizations and to gigantic corporations influencing civil society’s 
course. The business world is diverse: some companies have high interest in full 
and fast transformations, some can afford deep and early transform, others face 
considerable technological and financial challenges by deep de-carbonization of 
the economy. Energy corporations are diverse, with electricity companies moving 
to 100% renewable power systems, and fossil-nuclear fuel cycle companies facing 
significant decline when fuel applications dwindle. Realigning interests for the 
climate case is not helped by a one-fits-all approach. 
EU’s main electricity companies’ inertia was incomprehensibly strong, in building 
coal-fired power plants until 2018 (after 2008, the Netherlands have built three 
large coal power plants, although “Researchers and policymakers have taken up 
this general idea (of transition management) from around 2000, when a national 
program started in the Netherlands to influence developments in the energy 
domain toward a sustainable energy supply” (Verbong and Loorbach, 2012: 14)). 
Around 2012, awareness about decentralized wind and PV power possibly 
crowding out steam power triggered EU’s electricity oligopolies to shape new 
business models, with centralized renewable electricity first. While this reversal 
brings relief, it also entails drawbacks. Giant corporates prioritize centralized 
Giga-Watt wind parks and Mega-Watt solar fields, above community-based wind 
and PV roofs for living, working, and service buildings. Deliberately, EU’s energy 
corporates slowed down the energy sector transformation pace in Europe by 
influencing EU’s state aid guidelines and the German renewable energy law 
(Verbruggen et al., 2015), prolonging life of obsolete fossil-nuclear systems, now 
also financially outcompeted by wind and PV (IRENA, 2020). The most perverse 
effect of the power play by giant energy companies is nipping the development of 
distributed options that are urgently needed by the peoples of the global 
community.  
 
Interests operate through influencing (Meckling, 2011) via persuasion, bribing, 
coercion, and also elimination when the first three ways failed in acquiescing a 
singular actor or group of opponents (Verbruggen, 2014). Climate activists can 
learn from energy corporations’ strategic advocacy, but not foster the illusion 
they ever could revert the above influencing cascade for changing corporations’ 
behavior. Persuading energy corporations is unlikely, because they have access to 
rich data, latest know-how and bunches of scientists to support their worldviews. 
Bribing wealthy corporations needs fortunes, lacked by activists. Coercing energy 
corporations requires considerable and lasting power, where activists’ allied 
power is but sufficient for a sudden sting. Elimination of dangerous corporations 
by brutal force is neither evident, nor attractive due to the collateral damage. 
However, their activities, products and services may degrade to little or no 
relevant for society, as is expected to happen for fossil and nuclear fuel cycle 
corporations. Their Benefit/Cost ratio is decreasing, because the costs of climate 
change and of nuclear risks are growing and becoming more visible, and decrease 
of the expenses for obtaining electricity from wind currents and from light waves 
is not exhausted. 
 
6. Infrastructures  
Most infrastructures built for longtime service are poorly adaptable to the 
exigencies of low-carbon societies. Since the 18th century, industrializing societies 
have expanded infrastructures in energy, manufacturing, transport, buildings, … 
with fossil fuels as main energy source, putting the energy sector “at the heart of 
the climate change challenge” (IEA, 2019). The focus here is on electricity 
generation, given the crucial role of electric power in the coming zero carbon 
energy supplies. 
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De-carbonization is linked to electrification of activities and is conditional on 
sourcing electricity from renewable energy currents (light, wind, water). Around 
the turn of the century, mainly Danish and German politicians, for example 
Herman Scheer (1993) stimulated the development and deployment of wind and 
solar (photovoltaic) electricity with cleverly designed financial incentives (Haas et 
al., 2004). Mainstream economists (Frondel et al., 2010) criticized the German 
approach, and climate policy scholars seem unaware of its significant impact. 
Around 2008, wind and PV compete with steam power generation; since 2018, 
wind and PV undercut any other power generation technology in generation 
expenses (IRENA, 2020). 
 

 
 
Energy systems reversal irrevocably has started and will revolutionize societies in 
a similar way as the steam era did during industrialization. Not only fossil fuel 
based electricity is driven out; all steam cycle electricity will dwindle because of 
its cumbersome and costly flabs for sourcing steam and for sinking the residues, 
also spoiling scarce water resources and causing significant environmental 
damages. Fig. 3 marks the incredible weights linked to thermal power generation. 
In a steam power plant, pressurized steam currents deliver the energy for 
spinning an axis driving an alternator (generator of electric current). To obtain 
massive steam currents, wide-ranging infrastructures are requested. Very 
differently, wind and PV harvest wind currents and light waves, both without any 
source or sink flabs. The pace of substituting renewable for steam-sourced power 
is now the most decisive factor of de-carbonization success.  
‘Integrating renewable power in the established electric systems’ is language 
commonly used. However, this reflects and extends the controlling position of 
(fuel driven) power plants on command and as such delays the 100% renewable 
electricity future. Energy corporations now fully invest in large-scale wind and 
solar projects. On the one hand, this turn is welcomed and may be seen as an 
example of pluralizing incumbents (Turnheim and Sovacool, 2020). On the other 
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hand, it endangers the future of community and household owned installations 
when public regulation (EU, 2018) is not properly enforced (Burke and Stephens, 
2018). Affordable and performing small-scale renewable power generation is less 
vital for wealthy countries with dense power grids than it is for developing 
countries now causing the growth in carbon dioxide emissions. For saving the 
global commons, priority for decentralized renewable power is a must.  
 
7. Institutions 
For sustainable development several institutional gaps (WCED, 1987: 9-11, 
ch.12) need remedying by politics. The UNFCCC and COPs deliver slow progress 
on global de-carbonization, and alternative approaches are worth consideration. 
The present UNFCCC dependence on unremitting goodwill of the Parties is 
perilous for governing commons, being the main warning in ‘Tragedy of the 
Commons’ (Hardin, 1968). While meteorological science (IPCC, WG1 reports) is 
highly valued in the climate policy debate, applicable social sciences seem rather 
ignored for conceiving institutions instrumental in safeguarding the global 
commons climate. After COP3 (Kyoto 1997) various policy regimes were 
discussed offering elements for building new institutions (Aldy and Stavins, 2007; 
Keohane and Victor, 2011). Ostrom (1990) designed a triptych for stable self-
government: (1) Create a new set of rules; (2) Credible commitments by Parties, 
based on reciprocity, trust and fairness; (3) Mutual monitoring of/by Parties, and 
she added: “without monitoring, there can be no credible commitment; without 
commitment, there is no reason to propose new rules”.  
Literature investigating climate regimes and policy options, as well as practice 
and experience in managing transnational multi-level businesses deliver 
arguments to invigorate the UNFCCC for a top-board role in the multi-level, 
nested polycentric (Ostrom, 2010) climate policy structures. Top boards do not 
meddle in detail activities and reports, but handle key performance indicators 
KPIs (PWC, 2007) for monitoring the performance and results achieved in wide-
ranging organizations. The factors of an Ostrom triptych are outlined in fig.4 for 
managing the Parties’ volatile goodwill in reducing energy-related CO2 emissions. 
Next, the main properties of the proposed approach are highlighted. 
The top left of fig.4 mentions commons and irreversibility as material challenges. 
Monitor-Report-Verify [box 7] meets Ostrom-factor (3). Urgency [box 1] is due 
for avoiding the abyss of irreversible collapse of the climate and other major life-
supporting systems. Urgency is pursued by spearhead policy focused on the 
elimination of energy-related CO2 emissions [box 2].  
 
The top right of fig.4 reminds that UNFCCC Parties are diverse, sovereign 
partners. Transferring finance, technology, and governance assets is an essential 
component of every global agreement [box 3], because of disparate wealth 
conditions and historical responsibilities. Sovereign Parties decide on participation 
and compliance [box 4], stimulated by proper rules about transfers. Although 
heavily criticized by economists (Gollier and Tirole, 2015) ‘Pledge & Review’ [box 
5] is the only workable mechanism among sovereign Parties as bridge between 
compliance and credible commitments (Barrett, 2012), and interacting with 
transfers. Credible commitments (Ostrom-factor 2) are yearly KPI values on 
lowering the Parties carbon emissions per inhabitant (Cpp), feeding the 
spearhead policy [box 2]. Cpp is mostly decomposed in three intensity KPIs: 
affluence; energy intensity; energy’s carbon intensity (IPCC, 2014: ch.5). Yearly 
statistics on the KPIs for most countries in the world are processed by 
organizations such as IMF, UNDP, and IEA, alleviating UNFCCC’s monitoring 
tasks. The yearly transfers are best made conditional on GDP/person of donor 
and recipient countries, and on the achievements of yearly pledged commitments 
(Verbruggen, 2009). The new set of rules (Ostrom-factor 1) is the assembly of 
boxes 1 to 5.  
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Advantageous attributes of the above approach are several. First, UNFCCC 
assumes a proper role and leaves the detail plans and activities under full 
responsibility of the sovereign Parties; no new institutions are needed at the top 
level. Second, the framework for coordinating the CO2 mitigation efforts of the 
Parties is transparent, lean and integrates Ostrom’s triptych for self-government. 
Third, the regime can start with the countries willing to coordinate their efforts 
and aggregate their results in global ends; non-participating Parties can opt-in at 
every moment. Fourth, the regime’s starting level is coordination of self-selected 
ambition levels, evolving to common resolve to progress in de-carbonization, 
replacing the zero-sum stalemating persisting since the 1990s. Fifth, baselines 
are yearly rolling as 5-year moving windows (year now, 2 years earlier + 2 years 
following); the dynamic window substitutes for referencing to the 1990 baseline 
or to other fixed years. Yearly updated windows lays responsibilities with present 
politicians in office, also governing during rolling terms; this helps in ending the 
practice of engaging the later administrations, often with an agenda different 
from the present one. Sixth, yearly-gauged progress is easy to communicate to 
broad audiences. Overall, the proposed restructuration of the UNFCCC and COP 
functioning merits further attention. 
 
8. Results and discussion 
Act-Now means urgent and drastic change, affecting many human activities and 
societies’ functional infrastructures, institutions, interests, and narratives. This 
contribution discusses only a few salient ‘impeding inertia - reversal response’ 
cases. The analysis and description of each specific case may be deepened and 
extended.  
Four figures intend to imprint the main items discussed. Fig.1 provides a stylized 
view on the world of actors, driven by and driving Ideas, Interests, Institutions, 
Infrastructures, with Indispensable energy-technology transformations. Fig.2 
conveys the substance of sustainable development, where politics holds a central 
place (WCED, 1987). Without active politics for the public interest the 3P story is 
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Figure 4: UNFCCC Self-government of the Global Climate Commons  
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lifeless. Over the last years, global corporations expanded their influence on 
global climate policy, and the UNFCCC retreated. The reversal implies reclaiming 
the substantive SD paradigm and effective imposition of SD criteria via 
sustainability assessments of all significant policies, technologies, and activities. 
Fig.3 features the end of the fossil and nuclear fuel steam era in power 
generation, because wind and PV technology harvests electricity from passing 
wind currents and light waves free of the cumbersome, costly flabs thermal 
power plants request. Fig.4 presents a regime that structures self-government of 
the global climate commons, based on insights from the social sciences literature. 
The proposal obeys Ostrom’s conditions on new rules, commitment, and 
monitoring, for coordinating the mitigation progress of the UNFCCC Parties. 
UNFCCC should assume the board control position in a polycentric, multi-level 
governance world. Qua interests, the influence of energy corporations in Europe 
was mentioned. The electricity companies are reverting their business model 
toward wind, solar, and hydro, quitting fossil and nuclear fuel cycles. This positive 
evolution has a dark side when community and household small-scale renewable 
power investments are crowded out. 
Considering more cases is worthwhile, for example: the narrative on oil depletion 
while oil abundance is stirring wars for pushing oil supplies from the world 
market; nuclear interests advocacy via IAEA and IPCC; transport and building 
infrastructures in urban and country environments; the institution of neoclassical 
climate policy instruments proposing a global uniform carbon price via a world tax 
or a world spanning emissions trading. 
 
With sympathy for climate activists’ clarity and endurance, revisiting the 
penultimate warnings of 45 years ago enlarges insight on the present ‘Act -Now’ 
imperative. The sobering lessons of that time still hold. Today’s ultimate warnings 
for humankind trespassing the limits of nature’s resilience fall in many deaf ears. 
The inertias in change are strong, as illustrated for a selection of infrastructures, 
institutions, interests, and ideas. Only ‘urgent and drastic’ reversals can keep 
human life circumstances sound.  
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Abstract

In this article, we examine a change initiative which was designed to involve households in

testing ways to reduce energy consumption related to two everyday practices, home heating

and washing laundry. The research design sought to compare the merits of changing practices

either in a community setting or individually, in two different kinds of living labs. The change

initiative was carried out simultaneously in eight European countries in autumn 2018.

Specifically, this article addresses the question whether the community and individual living

labs delivered different results in terms of changes in practices and the experiences of

participating households. With a view on the importance of sustainability transitions in

everyday life, we discuss the implications of an individual vs. a community setting of change

initiatives that seek to challenge social norms. The purpose of this study is thus to look at the

differences in design, implementation and performance between individual and community

living labs. Our research shows that different settings for living labs can produce different

results in practice change. The reasons are related to community support, social learning and

the ability to challenge social norms.

Keywords: social practices; community; living lab; social norms; energy transition;

1 Introduction

As part of a successful transition towards a sustainable energy system, contributions will

necessarily need to come also from the household sector, which represents over a quarter of

final energy consumption across the EU (Eurostat, 2019). While infrastructure and other

material conditions affect both existing consumption levels and the potential for reducing

energy consumption, consumption can also vary widely between households depending on

each household's unique set of habitual activities. When viewing household energy

consumption as a consequence of the performance of regular practices, differences in levels of

energy consumption can additionally be understood as differences in the energy intensive

nature of those practices and the regularity with which they are performed. Understanding the
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complex reasons behind the performance of practices and the meaning that people attach to

them is a necessary step in order to understand how unsustainable practices may be successfully

challenged, thereby enabling a transition to more sustainable lifestyles.

As practices are socially shared understandings of how to perform ordinary life, there are great

expectations on the roles of communities in shaping practices. Communities are often

considered to be positive and empowering for their members (e.g. Aiken, 2017; Walker, 2011)

and thus initiatives that are intended, for example, to disrupt routine practices are initiated in

the context of a community engagement (e.g. Heiskanen et al. 2010). There are nevertheless

critical views on community-based change initiatives and on the high expectations towards

them, which is why this article critically investigates to what extent a living lab approach

harnesses different results depending on whether households participate as a community or

individually, based on empirical data from the European ENERGISE project. This three-year

(2016-2019) research project set out to develop initiatives that challenge everyday practices -

and within this framework compare the individual engagement approach with the community-

oriented one. To this end, two different yet comparable types of living lab initiatives were

designed, rolled out and evaluated.

The purpose of this study is thus to look at the differences in design, implementation and

performance between individual and community living labs. The research is exploratory and

aims at answering whether the community and individual living labs delivered different results

in terms of changes in practices and households’ experiences of the engagement process. We

discuss the implications of engaging households in a community setting for sustainability

transitions in everyday life.

The findings are based on quantitative and qualitative data from living labs implemented in

eight European countries during Autumn 2018. Altogether, 308 households took part in the

living labs, either separately, with no direct contact with other participating households, or as

a member of a community living lab, involving participant interaction. Both living lab

approaches set participants the same challenges concerning two everyday household practices:

space heating and washing laundry. The main focus of the study is in exploring potential

differences in the two settings.

Overall, this paper examines the collaborative form of engagement in change initiatives aiming

to promote more sustainable everyday practices in energy transitions. The next section of the

paper discusses existing literature on practice approaches to understanding and changing

household energy consumption and on how community engagement has been perceived as a

promising approach for initiating change. The third section describes the research design as

well as the data and methods used in the analysis. The fourth section presents the findings,

highlighting a small but statistically significant difference in the outcomes of the two different

types of living labs, prompting an in-depth exploration of underlying mechanisms based on

qualitative data. Our final section discusses the findings, the overall approach and the

limitations of the study, and concludes with a reflection of relevance of this research for

sustainability transitions in general.
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2 Shared practices, linked lives: Changing practices at community level

Many advocates of theories of practice treat practices as entities that are (re-)produced through

their collective performance by large numbers of individual ‘carriers of practice’ (e.g.

Reckwitz, 2002). Hargreaves (2011, p. 83) observes that “as individuals pass through life, they

come into contact with, get recruited to, have ‘careers’ within, and occasionally defect from a

wide variety of different practices”. In addition to their material elements (e.g. infrastructures,

technologies, tools and gadgets), practices always incorporate socially shared understandings

of what is normal and appropriate, which in turn guide individuals’ engagement in a practice.

Given the inherently social nature of practices that arises from these shared understandings,

different types of community - rooted in a particular place, based on shared interests or virtual

- can facilitate the collective reproduction of a practice or system of practices. This, in turn,

raises interesting questions about the role of community in initiatives that are intended to

disrupt, reassemble and transform routine practices. Given the focus of many of these initiatives

on individuals and households (as opposed to workplaces or institutions), it makes sense to

further explore the role of community in shaping household practices and related forms of

(un)sustainable resource use.

This is not to suggest that the individual can be entirely disregarded and omitted from a

practice-focused analysis of change processes in society, as it is possible to observe significant

inter-individual variations in how practices are performed (Backhaus et al., 2015). Similarly,

people may associate various meanings with the same practice, appreciate different skills, or

implement the practice with distinct material elements - for example, laundry is a well-

established practice that shows significant variations in performance (Shove et al., 2012).

Deliberate experimentation can change practices and contribute to new or changed practices

spreading across a community that shares that particular practice (Shove and Walker, 2010;

Warde, 2005).

Currently, a plethora of change initiatives across Europe1 target households and their habits in

an effort to lower household energy consumption (e.g. Davies et al., 2015, Jensen et al., 2018).

The purpose of practice-based change initiatives is often to disrupt, reorganize, innovate,

reorient or otherwise modify routine practices (Strengers et al., 2015, p. 74). Change initiatives

based on theories of practice thus seek to modify both the elementary composition of practices

and the ways in which practices are performed, for example, in households or in the workplace

(Hargreaves, 2011, Evans et al., 2012; Welch, 2016, Heisserer and Rau, 2017). For example,

Spurling et al. (2013) point to the potential benefits of recrafting or substituting practices or

changing how practices interlock, offering some convincing evidence to that effect.

1 A European ENERGISE database has catalogued a wide range of community-led sustainable energy projects.

Please find the ENERGISE Online Database at http://energise-project.eu/projects.
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So far, change initiatives that target household energy consumption have generally focused on

changing technology or individuals’ behaviour, for example through technological innovation

or information sharing for example guiding consumers towards more sustainable alternatives

or making consumption more efficient by technology (Spurling et al., 2013, Jensen et al., 2018).

However, the ability of such change initiatives to bring about real gains and lasting energy

savings remains subject to intense debate (e.g. Tweed, 2013, Rau et al., 2019). Because such

interventions do not fundamentally aim to change the underlying practices or challenge

routines, there is limited scope for wider energy use change. At worst, interventions can even

lead to the locking of unsustainable practices when the underlying factors of consumption are

not addressed (Røpke, 2009; Spurling et al., 2013).

Over the past two decades, ‘community’ has been heralded in policy and academic debates as

a potentially useful concept for addressing pressing environmental and climate change

challenges (Hauxwell-Baldwin, 2013). Communities play a significant role promoting social

cohesion, shaping our lived experiences and the manner in which we conduct ourselves,

including our energy use practices. Walker (2011, p. 777) has highlighted the prevailing view

of community as: “positive, productive and contributing to the successful implementation and

social embedding of various forms of carbon reduction activity”.

There is, as a result, tremendous expectations around what a ‘community’ might achieve.

Communities are expected to offer solutions to problems encountered in previous attempts to

change individual behaviour – problems including socio-technical infrastructures, social

conventions, social dilemmas, and the helplessness of individuals (Heiskanen et al., 2010).

According to Walker (2011), engaging with communities is expected to lead to better outcomes

in terms of individual behavior change and the creation of social innovations facilitating the

deployment of sustainable energy technologies. However, numerous authors have cautioned

against uncritical views of community that gloss over the centrality of power differentials,

conflict and exclusion in communities (e.g. Bauman, 2013; Cohen, 1985, Walker, 2011).

Despite a growing body of literature examining the role of community in addressing key

climate change challenges, there is a dearth of empirical evidence to support the claims being

made about it (Hauxwell-Baldwin, 2013). Furthermore, there is a growing body of research

calling for more critical engagement with the notion that assumes ‘community is an

unproblematic entity through which people can come together to deal with environmental

problems’ (Aiken et al. 2017, p. 2). Some of these studies have highlighted situations where

community has been used instrumentally as a delivery mechanism, while continuing to rely on

an individualist problem framing, a focus on changing behaviour, and delivering small-scale

technological fixes  to improve energy efficiency (Hauxwell-Baldwin, 2013). However, despite

their criticism, Aiken et al. (2017) acknowledge that ‘community’ remains attractive as a site

of research investigation, since to the members there is still something enabling in belonging

to a community. Acknowledging communities as sites of contestation, difference, tension and

distinction, our research worked with communities to examine the multiple and varying

meaning that energy-related practices hold for our communities across Europe.
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Mindful of the lack of empirical studies, this paper explores changing practices in a community

setting as well as through an individual approach. For the purposes of this research, we have

defined community as a group of individuals that share a place, worldview and/or particular

interest and can involve face-to-face exchanges and/or virtual communication between group

members. Acknowledging that community can be conceptualised in a number of different

ways, not least geographically as communities of place and communities of interest, for the

purposes of this paper we are interested in how learning can be a form of initiation into new

practices (Sahakian and Wilhite, 2014). We refer to the literature on social and situated learning

(e.g. Lave and Wenger, 1991) in a group of people whose members either deliberately or

unintentionally participate in the same practices and who may or may not be situated in the

same geographical context (e.g. professionals in the same organisation, online community).

Within this research ‘community learning and engagement’ refer to ‘an approach for engaging

households that builds on existing social relations to reshape understandings of normality. This

community element builds on peer-to-peer support (and even pressure), in which participating

households learn from each other and are able to discuss and compare their experiences.

Participants can also learn from each other from the beginning: some participants might already

be doing something more sustainably than others, and these kinds of benchmarks can be useful

in visioning about practice change’ (Laakso et al., 2017, p. 32).

3 Research design, data and methods

Our research design responds to calls from social scientists to undertake more critical studies

of community when developing practice-based change initiatives, understanding that

community is not a homogenous entity (Aiken et al., 2017) and there can be several kinds of

‘meanings’ of communities (Walker, 2011). Furthermore, energy-related household practices

can be performed in various ways by different people. In this section, we present the research

design, data and the mixed method approach we used to study energy related practice change

in two everyday practices: indoor space heating and washing laundry.

3.1 Research design: Two types of living labs to explore community effects

This study investigates whether involving households collectively or separately in an energy-

related practice-based change initiative leads to different outcomes. The specific focus of the

study on challenging and changing energy-related social practices called for an exploratory,

experimental approach addressing several elements of practices in an attempt to support the re-

crafting of everyday habits and routines at home (Sahakian et al., under review). In the second

half of 2018, living labs were rolled out across eight European countries: Denmark, Finland,

Germany, Hungary, Ireland, Switzerland, the Netherlands and the United Kingdom.
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3.1.1 Living Labs to experiment with practice change

Implementing similar change initiatives across households whilst simultaneously exploring

community effects required a defined focus, clear timeline, generic process of engagement,

coherent strategies for participant selection and the use of suitable tools for data collection. In

terms of focus, two mundane practices were central to the living labs: indoor heating and

washing laundry. Since home heating consumes the biggest share of energy used by private

households in Europe (Eurostat, 2020), the focus on the former follows from the pressing need

to move beyond energy efficiency and towards sufficiency by reducing overall energy and

resource consumption. The interest in laundry emerged from the routinised use of household

appliances and other material resources involved, such as water and detergent, its entanglement

with other household practices, including space heating to accelerate indoor drying, and the

relevance of gender roles in its performance. Crucially, both practices have a strong bearing on

socially mediated and shared perceptions of comfort and convenience (Laakso and Heiskanen,

2017; Laakso et al., 2017; Sahakian et al., under review). In addition, these practices were

selected for practical reasons, as they are feasible in all participating countries and relatively

unambiguous to compare.

The timeline foresaw an intense period of seven weeks of experimentation preceded by a four

weeks baseline period, when the practices were monitored without challenging them. During

the baseline period, the households were asked not to change their practices while they knew

what challenges will lay ahead. The first challenge addressed laundry washing and lasted four

weeks. During the last week of the laundry challenge, the challenge for indoor heating for four

weeks also was initiated so that both challenges were executed parallel for one week. The living

labs were organised during the autumn period of 2018.

As an engagement method, we used a challenge. This choice is based on our analysis of more

than a thousand initiatives for sustainable energy use in Europe (Jensen, 2017; Jensen et al.,

2019), which provides a summary of different methods that may work in different contexts and

energy cultures (Heiskanen et al., 2018). In the case of laundry, households challenged

themselves to reduce their laundry cycles, either by half, which was the target set by the

researchers, or by setting their own target, for example, reducing the amount of laundry cycles

by one third. With regard to heating, households challenged themselves to lower the indoor

temperature, either to 18°C according to the target set by the researchers, or set their own

temperature reduction target.

To explore the effects of community engagement and shared learning experiences in instigating

change in social practices, two types of change initiatives in the form of living labs were carried

out. One type of living lab approached and engaged households individually (ILL – individual

living lab), while the other engaged with a group of households as part of a community (CLL

– community living lab).

While all households who participated were made aware of the ENERGISE project and hence

the larger context of their Living Lab, only the households participating in the CLLs had
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designed interaction with each other. At the start and the end of the challenge period, CLL

households met in a focus group setting to discuss the role of social norms in practices around

washing laundry, home heating and the related energy use. In the first meeting, the challenges

were considered jointly, yet households were able to define individual targets that fit their

personal circumstances. During the final meeting, CLL households collectively evaluated the

process, discussed lessons learned and reflected upon their experiences. Throughout the entire

challenge period, CLL households had the opportunity to engage in online conversations to

share tips, experiences and ideas with the group. In addition, since they lived in the same

building, belonged to the same school district or met for prayers, for example, CLL participants

were able to discuss the ongoing project during personal encounters. ILL participants, in

contrast, only communicated with the research team but not with each other.

3.1.2 The types of communities involved
Generally, communities can be diverse and may emerge from geographic proximity, as in the

case of neighbourhood groups or resident associations (place-based), from social institutions,

such as schools or kindergartens (institution-based), or from shared interests, like sports clubs

and other hobby groups (interest-based) (Laakso et al., 2017 [labels added for analytical

purpose]). Table 1 provides an overview of the type of communities involved in the

ENERGISE living labs and notes whether participants knew each other personally prior to their

participation or got acquainted through the project.

Table 1. Overview of communities involved in the living labs and their prior level of

acquaintance with each other

Country Community based on: Prior level of acquaintance:

CLL ILL CLL ILL

Denmark Interest/Place place - -

Finland Place - Medium-high Low

Germany Place - Low -

Hungary Place - Low-Medium -

Ireland Institution/Place Interest High Medium

Netherlands Place - Medium -

Switzerland Place Interest High -

United Kingdom Institution/interes
t/place

Place Medium-high Low

The living labs engaged a total of 308 households in eight European countries. The selection

criteria for the participating households included the opportunity to do laundry in their building

or home and the ability to influence their indoor temperatures. Since the challenge entailed

significant effort and time commitment from households, a random sampling procedure for
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national representativeness was not feasible but an effort was made to achieve a variety of

household composition.

The project partners used several strategies for recruitment. In many countries, participants for

both living labs were recruited similarly, either through newspapers, websites or

advertisements in local stores, or through a local implementation partner (e.g. a local energy

agency). In Ireland, Switzerland, United Kingdom  ILL participants had prior interest in energy

issues, while there was a low level of prior acquaintance with energy among participants in

Finland, Germany, Hungary, Netherlands. In Finland, Ireland, Netherlands, Switzerland and

the United Kingdom, the CLL was place-based in an already existing community (e.g. school,

faith group, building), while in Germany and Hungary the community was created for the living

lab in a particular area. In Ireland, the participants of the ILL belonged to a community of

interest having a medium level of previous acquaintance with each other. Nevertheless,

previous acquaintance among households did not seem to play a large role in the experience.

The UK represents a special case as the “normal” practices, routines and the cultural

background were different in the CLL and the ILL prior to the challenges. The CLL generally

represented late adopters, who are less engaged with energy and environmental issues, whilst

ILL participants represented more early-adopters of pro-environmental practices. These

differences in participants have most likely influenced the commitment to the challenges and

thus the different results for the CLL and ILL.

3.2 Research data

During the living labs, we collected a large amount of both quantitative and qualitative data. In

this article, we utilise quantitative data collected with several rounds of questionnaires. During

the monitoring period as well as during the challenge periods, households responded to short

weekly electronic questionnaires and completed weekly diaries. This diary data collected by

the households themselves, as well as data from a thermometer that measured and recorded the

indoor temperature throughout the change initiative, has been used to verify potential energy

savings and changes in practices. As qualitative data in this article, we use individual and focus

group interview recordings and notes.

The questionnaire data consists of multiple surveys conducted in all participating countries

during the recruitment phase of the living lab, at the start, during, at the end of the challenge,

and three months after its completion (Table 2). Our quantitative analysis used data from seven

countries from the first three questionnaires: Denmark, Finland, Germany, Hungary, Ireland,

the Netherlands and Switzerland. Although eight countries participated in the intervention, in

the United Kingdom (UK), only five households in the CLL responded to the questionnaires,

so the UK needed to be omitted from the quantitative analysis due to the small number of

observations.

Table 2. Surveys and tools2 used for data collection and the number of respondents

2 All surveys and tools can be found at http://www.energise-project.eu/livinglab_materials
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Survey n Time of data collection

Recruitment questionnaire 266 June – October 2018

Start questionnaire 261 August – November 2018

Final questionnaire 241 November – February 2018

Diaries 239 September – November 2018

Weekly questionnaires 260 September- November 2018

The recruitment questionnaire looked at basic household information such as number of

household members, age, educational background, occupational status, and heating patterns,

and whether the household had a washing machine. In this study, the recruitment questionnaire

is mainly used for the description of the basic data of the participants (see Appendices). The

start questionnaire asked about household routines and ways of heating and doing laundry.

These themes and questions were repeated in the final questionnaire, which also focused on

changes during the challenge and experiences of the households. Using these results, we

analyse whether households changed their practices compared to the beginning of the

challenge. For comparison purposes, we also use diary materials and weekly electronic

questionnaires that households responded to during challenges.

We analyse interview data from Finland, Germany, Hungary, Ireland, Netherlands, Switzerland

and the United Kingdom3. Households were interviewed at the beginning and end of the

challenge period. Focus group interviews were held with the CLL in each country at the

beginning of the challenge (deliberation interview) and at the end (exit interview). In the ILL,

the households were interviewed during home visits. The interview data has been collected and

analysed by means of systematic notes, in which the answers to the same questions are recorded

for each interviewed household. Focus group interviews asked the same questions as individual

interviews, but they also included questions that sought to clarify the importance of community

elements in the challenges, such as challenging social norms and social learning. The

interviews were recorded and report templates were filled. Table 3 lists the interview data

collected. As there was a closing seminar organised for each of the living labs, we use the

discussions from those seminars as complementary research data although they were not

recorded.

Table 3. Interview data collected October-December 2018

Country Deliberation

interview

number of

households

Exit interview

number of

households

Deliberation

focus group

number of

participants

Exit focus group

number of

participants

3 Denmark is not included in the analysis of interview data as the Danish researchers responsible for the

organisation of the living labs are not among the authors of this article.
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Finland 19 19 15 14

Germany 20 20 13 11

Hungary 20 20 20 20

Ireland 20 27 12 10

Netherlands 20 20 12 12

Switzerland 20 20 12 11

United Kingdom 20 20 13 7

3.3 Methods

This study utilises a mixed method approach. A quantitative analysis is used to verify whether

there are statistically significant differences in the observed changes in practices between the

two living lab designs. Once we observed that changes in practices differ statistically, we

deepened the analysis by examining the qualitative interview data in order to find reasons for

the difference in outcome. We think that using a mixed method approach can provide a deeper

understanding of the possibilities and limitations of using a community approach in the attempt

to change household practices towards sustainability and in the energy transition, as the

quantitative data reveals the magnitude of effects and the qualitative data brings forth important

elements in the living lab engagement. Such understanding can help to guide future change

initiatives towards more effective designs.

The quantitative survey data has been analysed using SPSS. First, we looked at the difference

between CLL and ILL in how households reduced the room temperature and the amount of

laundry cycles during the challenge period. Next, we looked at the collaborative learning of

participants with statements about adopting different practices. In the questions measuring the

change in practices related to reducing laundry and heating respondents were asked to rate on

a five-point Likert scale (1 = much less frequently, 5 = much more frequently) how much more

or less have they implemented novel practices since the start of the challenge periods. We

formed an argument on sum variables.

In analysing the qualitative interview data, we utilized a systematic note-taking template. The

themes in the interviews were related to, among other things, the ways of washing and heating

and the material and social elements associated with them, as well as the changes that have

taken place during the challenges. In general, we paid particular attention to how participants

evaluated their participation in a CLL or ILL. More specifically, we analysed what were the

main differences between CLL and ILL in the ways participants experienced and experimented

with change? Were there any expressions in the interviews about the participation in a specific

design of the living lab? We searched the data for a question whether the challenging of social

norms (reflection on or exposure to other people's norms) became apparent in focus groups
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(CLL) and in interviews (ILL) - and was there a difference between the two groups? We also

explored whether the participants in CLL influenced each other’s practices and if so, how?

4 Results: examination of differences in participation

In terms of results in reaching the set challenges or a measurable reduction in energy

consumption, there seem to be no systematic differences between the two types of living labs.

We thus focus on practice changes and experiences of the households. ILL participation was

slightly higher among single-family homeowners than in the CLL, where the proportions were

fairly similar across different dwelling types. In terms of family size and age of the contact

person, the two living labs do not differ significantly. In the ILL, there were somewhat larger

households (more than 5 family members). (Appendix Table 1 illustrates participants'

background information in different living labs in more detail.)

4.1 Quantitative analysis indicates a potential difference in changing practices

The key question in our quantitative analysis is whether the CLL and ILL differ from each

other in terms of changes in indoor heating and laundry practices. We analysed the differences

in how households responded to claims (5-step Likert scale with 1 = significantly less than

before and 5 = significantly more than before) regarding different practices related to heating

and laundry. Statements, mean answers, and standard deviations are presented in Table 4

(heating) and Table 5 (laundry).

Table 4. Mean and standard deviation of heating claims

Heating Community living

lab

Individual living lab

mean SD mean SD

Wore extra clothing to keep warm 4.08 0.758 3.95 0.708
Wore socks or slippers to keep warm 4.04 0.801 3.8 0.784

Used a blanket to keep warm during the day, e.g.

when sitting on the sofa

3.9 0.801 3.76 0.696

Used an extra blanket to keep warm during the night 3.46 0.708 3.31 0.696
Had warm foods or drinks to keep warm 3.46 0.627 3.33 0.59

Moved around more in order to keep warm 3.25 0.491 3.17 0.471

Spent more time with family/friends in the same
room

3.2 0.569 3.15 0.487

Table 5. Averages and standard deviations for laundry claims
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Laundry Community living

lab

Individual living lab

mean SD mean SD

Examined clothes carefully to see if they needed
washing

4.07 0.741 3.97 0.819

Stored slightly used clothes in order to reuse them

before washing

4.05 0.705 3.89 0.711

Aired clothes to postpone washing them 3.94 0.717 3.73 0.748
Removed stains without washing the entire item 3.73 0.771 3.63 0.772

Washed at colder temperatures 3.73 0.876 3.70 0.817

Washed fuller loads 3.84 0.830 3.66 0.806

The results show that the means for engaging in new practices were higher in CLLs in all of

the practices presented than in ILLs. This means that, on average, the households in CLLs

changed their practices more. In addition, the standard deviations in all heating related practices

were higher in CLLs than in ILLs, also indicating a difference in performing a novel practice

between the two living lab designs. In laundry, the changes are not as clear, in some claims

CLLs had higher standard deviation in responses, in others the ILLs. In order to analyse

whether the observed difference in practice change between the living labs is statistically

significant, we formed sum variables of the claims presented in Tables 4 and 5.

We assessed the reliability of the sum variables using Cronbach's alpha coefficient. There were

seven statements (α = 0.828) in the sum variable for heating and six statements (α = 0.614) in

the sum variable for laundry. If the value of the alpha coefficient is greater than 0.6, the sum

variables can be considered a sufficiently reliable variable (Metsämuuronen, 2000), i.e., the

sum variables constructed using the alpha test are internally consistent. The mean of the sum

variable for heating of the CLL deviated from the mean of the ILL sum variable significantly.

The mean of the CLL sum variable for laundry also significantly deviated from the mean of

the ILL sum variable. The results are summarised in Table 6.

Table 6. Summary of sum variable comparison between CLL and ILL

Variable Community

living lab

Individual

living lab

t p

Sum variable means
for changing heating

practices

mean 3.63 3.50 -2.177 .030

SD 0.488 0.442

n 113 128

Sum variable means
for changing laundry

practices

mean 3.90 3.77 -2.206 .028

SD 0.450 0.455

n 113 126
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These results show that the households engaged in the CLLs adopted more novel heating and

laundry practices than those households in the ILLs. In addition, there was a statistically

significant difference between the living labs with regard to decreasing bedroom temperatures

(Appendix Table 2). In the CLL, the reduction was greater. These results prompted a further

investigation in order to identify possible explanations for the differences in participation

through a qualitative analysis.

4.2 Examination of the differences in participation from the perspective of the

participants

The analysis of the interview data sought to determine what the main differences between CLL

and ILL were in the ways participants experienced and experimented with change. In general,

participants in the CLL expressed satisfaction in being involved in the community challenge,

so we explore for potential reasons. In this section, we also analyse whether the reflection on

or exposure to other people's norms became apparent in CLLs and ILLs - and whether there

was a difference between the two groups. In addition, we explore the different kinds of

engagement in the two types of living lab.

4.2.1 Differences between types of living labs in the ways participants experienced and
experimented with change

There were some differences in how the participants experienced taking part in the challenge

depending on whether they were engaged as a part of a place-based community that they

learned to know or individually.  Some participants of the ILL in Finland, Hungary and the

United Kingdom stated that they would have preferred participation in the CLL and some

participants in the CLL felt that without the group they would not have participated or managed

to keep up with the challenge. In addition, being a member of a community seems to have

spurred a will to engage with the challenge and keep up to it even after the challenge period

(Finland, Hungary, Netherlands). A quote from a CLL participant with others agreeing by

nodding: “The fact that we committed to these challenges as a group motivated me to really
engage with the challenge” (CLL, NLXX). Participants in CLLs underlined that it was

important for people to see and hear that there are others who do similar things, and that they

are not on their own: “There was just a sense of being committed to this because you first
discussed it together with others, and that way you got a feeling, like you might not have had
the same feeling about it if you had just shared those cards somewhere and started to fill the
diaries” (CLL, FI11).

Being committed to the challenge in a community setting could also relate to social pressure,

as one participant stated: “Yes, there is a bit of social pressure, I think that if I had been the
only one in the building doing it then I would have given up, I would have decided I didn’t
care, I knew that today was the final reckoning.” (CLL, CH469). This indicates that being a

part of a community change initiative can be a rupture forcing towards change. In Germany,

there were signs that the framing of the focus of participants’ motivation for the change
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initiative in the types of living labs may differ slightly with ILL participants more engaged in

an individual challenge to their current practices, while the CLL participant’s practices were

challenged more from a comparative perspective.

Another influential factor was the availability of peer-to-peer support in CLL. Participants in

the individual challenge pointed out that it would have been interesting to have an opportunity

to exchange experiences during the challenge with other households, and for example in the

United Kingdom and Hungary some participants of the ILL asked the researchers how the other

households were doing. As one participant stated “…had there been a social side of it, that
there would have been some forum … where you could have gotten peer support, that you could
have discussed, like: ‘this is horrible, I washed five laundry cycles this week’, how are others
doing, and you could have gotten tips…” (ILL, FI37). The participants of the CLL observed

that discussing their practices with others in a group conversation helped them reflect on their

own laundry and heating related routines, habits and practices. The opportunity to gain insight

into other participant’s experiences and to perhaps challenge their existing practice set was

brought up as very positive in almost all participating countries. During the focus group

interviews in Hungary some participants mentioned that comparing themselves with others

helped them recognise that they were not acting as ecologically as they had thought, which was

considered a positive realisation and an opportunity for social learning. On the other hand,

participants also noted that relating their own practice to a responsive group gave them a kind

of confirmation that they were on a “good path”. A participant noted that “The fact that we
committed as a group stimulated me to live more sustainably and consciously” (CLL, NLXX).

The group discussions had thus broadened the understanding of how many different ways of

practices could be performed and that the own way of engaging with the practice was not the

only or the right way.

Some households in participating countries report differences in the emotions experienced

between the two types of living labs, while overall differences are not statistically observable.

In Hungary, for example, the weekly surveys asking about how the participants felt, showed

that there were more “worried” participants in the ILL during the laundry challenge than in the

CLL and during the heating challenge the amount of positive expressions were lower in the

ILL (Vadovics and Pap-Szuromi, 2019). Similar observations can also be made in Finland, but

there are large differences between participants showing that changing practices is not an easy

activity and that it is likely to involve also anxiety and stress.

4.2.2 Challenging of social norms

This subsection examines whether there is a difference between the ILLs and CLLs in terms of

challenging social norms. With challenging of social norms we refer to a reflection on or an

exposure to other people's norms and to discussions of deviance from previous practices.

Overall, in both living labs there was evidence of introspection and reflexivity in relation to

social norms. Participants in CLL compared how they do things in relation to each other, while

in ILL participants appeared to speak more about their practices and preferences in relation to

other members of their household. Social norms were more highlighted related to laundry than

to space heating, possibly because excessive heating is generally considered wasteful in the
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participating countries. In the Netherlands, however, some older participants considered using

blankets to keep warm a sign of poverty, which they were happy to have left behind in their

childhood, indicating that perceptions of space heating may have a generational aspect

involved.

The CLLs offered the participants an opportunity to hear other participants express their

perception of norms particularly with regard to laundry. It was evident that for example in the

sphere of temperature selection for laundry, norms often did not extend beyond the household,

that is some households were obviously surprised that what they had previously perceived as

normal was not in fact a universally acknowledged truth or norm. A participant questioned:

“But for example forty degrees, I never wash at forty. I don't know what to wash at forty … But
does it make sense to wash the sixty-degree wash at forty? So bedding and things like that,
should you also wash at forty…and towels? Because I'm currently washing them at sixty.”
(CLL, GER300). The extent to which each participant reflected on the validity of their own

perception of what was “normal” was not entirely clear. However, what is clear is that CLL

participants’ norms were directly challenged when others shared their views of what was

normal. In the ILL, participants’ challenging of norms was limited to encouraging self-

reflection (rather than the researcher presenting an alternative view of what was normal or

appropriate).

In some cases, the group participation supported the participants when they challenged

culturally shared understandings of cleanliness. For example, in the CLL closing focus group

some people stated that they found it relaxing that, thank to the challenge, they found it more

acceptable that the laundry basket is full, or that in fact it may not be necessary to wash bed

linen at 60 degrees as taught in their childhood family, or questioning how often they change

the bed linen. ”We’ve talked about how often we change the bedlinen. It has been exciting to
notice [the differences]. And the consumption, like how much [energy] it consumes.” (CLL,

FI14) Some were highlighting how they wore more “home clothes”, and some confessed that

these were much dirtier during the challenge than before, but to say that to a group of people

did not seem to embarrass them at all. For one participant it was a revelation: “It just really
snapped in my head that you can use the garment several times. Like you just take a worn piece
of clothing from the hanger again” (CLL, FI14). For participants belonging to the same

community of place, discussing with one another rendered social norms visible and allowed

criticism of them in a way individual interviews did not. CLL participants knowing each other

– even just as neighbours – might have helped them to have an open conversation in which

norms and conventions are challenged. The participants in Switzerland nevertheless

highlighted that while opening windows and taking a warm bath was experienced as a guilty

pleasure or as wasteful, wearing “dirty” clothes outside the house or wearing the same clothes

twice was seen as something to hide.

4.2.3 Different kind of engagement in the two types of living labs

In this section, we consider the practice change within households, between the participating

households and extending to other households beyond the change initiative and whether

participation in the two kinds of living labs made a difference. As we engaged households that
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could have several members, it is clear that there also is a household internal community that

influences the experience of participation and gaining support for the practice change. In

Switzerland, for example, the ILL participants created forms of engagement within the

household, although focus groups and living in a community of place seemed to be more

efficient in influencing each other's practices. In Hungary, some participants reported that the

events organised in the CLL offered them a possibility to reflect upon their changes in practices

as their household members were not so keen in engaging with the challenge, which led them

also to discuss how difficult it is to convince others to lead an environmentally friendly

lifestyle.

In Ireland the CLL was organized in context of a school and whilst a school might be

considered a formal context, the school selected for the CLL site was experienced by

participants as a community of place with a somewhat informal atmosphere. Participants found

that they were comfortable discussing daily practices with parents and other participants (e.g.

school staff) in the school environment. Interestingly, some participants stated that they were

not keen to discuss similar issues around cleanliness or thermal comfort with work colleagues,

despite some of these participants acknowledging that they were influenced by social norms in

the workplace.

In the ILL, on the other hand, some participants felt that the challenge was an opportunity to

engage with other members of the household. In Ireland, a participant stated: “What I liked
about it was that we were doing something together in the house. And we were both (doing
it).” (ILL, IE02). Others enjoyed the exchanges with their families around different perceptions

of comfort and cleanliness: “The boys use [the thermometer] as a teasing tool for me, and
that’s par for the course here...I suppose they used it as a weapon really because they were
saying it’s too hot, stop it, turn off the heating...they would have complained anyway but they
had actual evidence now!” (ILL, IE15). Influential household internal processes were observed

especially in larger households that necessarily had to engage in more complex processes of

negotiation, communication and cooperation than smaller and single person households in

order to bring about practice change (e.g. some families engaged children in the challenges in

a playful way and connect the heating or washing practice to other environmental relevant

practices such as reducing plastic, water, etc…).

The informality of the CLL case site in Ireland suggests that communities offer opportunities

for scaling up as participants were relatively comfortable talking about laundry with other

parents and participants in the school community. In contrast, several participants’ narratives

suggest that the workplace is not always useful for diffusion as, although most participants said

that their practices were influenced by social norms in work, they were less keen to engage in

conversations about thermal comfort, laundry or cleanliness with work colleagues than with

family, friends or informal groups.

On the other hand, in Finland, most participants had mentioned the challenges at work or when

talking to neighbours, friends or relatives. The discussions were mainly about the heating

challenge and about the suitable indoor temperatures. In contrast, only some of the participants

mentioned having discussed laundry, and the discussions mainly focused on the number of
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wash cycles highlighting that cleanliness is not an easy topic to discuss. In CLL, some of the

participants told how people they talked to were very excited and wanted to hear, for example,

tips on laundry. The participants also felt proud about being able to tell they were participating

in this kind of a project that even got attention from local and national newspapers. In Hungary,

the CLL gained a lot of attention among local stakeholders and media as well.

Overall, regardless of whether engaging in CLL or ILL, the participants have spoken about the

initiative with others either in the family or broader surroundings. In some cases, external

people were interested in hearing about the experiences of the participants, whereas in others,

especially laundry was a difficult issue to discuss. While there was evidence to suggest that

families share and learn practices, any group experience with external people was limited.

5 Discussion

Our research aimed to contribute to understanding about the role of community in a practice-

based change initiative on energy transition. While there are differences across countries and

forms of communities, our results confirm the consideration of Aiken et al. (2017), who find

that communities persistently have “something enabling” in them. Participants in some CLLs

felt supported by the community, which helped those participants to commit to the challenges

until the end. Nevertheless, the participants in the ILLs were also committed to the challenge,

but this was influenced by factors other than being part of the specific place-based community.

Depending on the size of the household, some participants of the ILL were also a part of a

family-internal community, which offered them support and ideas on how to change the

practices. In some cases, the participants of both CLL and ILL also felt that they were a part of

a bigger community as they joined a European project for a cause that they considered

important. In addition, support from the research team can be seen as sometimes more valuable

than community support, if people in the CLL have different degrees of interest and

commitment. Nevertheless, although the participants in the individual challenge met the

members of the research team several times during the project, and participants highlighted the

importance of the research team coming to interview them in their home, some participants of

the individual challenge would have wished for support from the community, which confirms

previous findings in the literature (e.g. Heiskanen et al. 2010). In general, people-to-people

interaction, whether with a research team, within the family or with other households, seems

to play a key role in making sense of the challenge and making the whole endeavour worth

doing.

Some participants in the CLL gained new insights into everyday routines from the group, for

example by challenging how often clothes and other home textiles should be washed.

Challenges may have called into question social norms (e.g. Opp 2001), such as washing

clothes after a certain number of use, regardless of whether they are clean or not, or that the

laundry basket does not need to be empty all the time, or ‘rules’ already learned in childhood,
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such as always washing bed linen at 60 degrees or higher or keeping indoor temperatures above

a certain level. While the participants could follow their electricity meter, they became more

aware of the impact of washing temperatures and programs and the use of tumble dryers on

electricity consumption when discussing these in a group. The support from others also

justified extending the washing intervals and calling into question the need to wash items if

they look and smell clean enough. Participants in a community challenge who loved doing

laundry learned other ways of doing laundry and could channel the enjoyment of taking care

of clothes into new ways. The community thus enabled the articulation and questioning of

social norms related to comfort, cleanliness and convenience (Shove 2003).

While there are findings that support the positive experience of community engagement, our

research has also shown that the success of challenges and more generally of living labs can be

influenced by many other things than community, which makes analysing the effects of

individual variables very difficult. Whether the household participated in a community or

individual challenge did not matter to all of the results of the experiment (e.g. reducing the

indoor temperature in the living room or halving the laundry load), many other factors also

influenced the practices. For example, living room temperatures are likely to be influenced by

the comfort of the whole family, while bedroom temperatures are limited to adults in the family,

assuming that children sleep in their own rooms, making lowering the temperature in the

bedroom easier. Laundry rates, in turn, are strongly influenced by, among other things, the age

and hobbies of family members. Another potential issue that may have influenced the results

in terms of reaching the goals of the challenge, was that we did not establish a collective goal

for the community, but each household in a community could set their own targets, which

means that the group pressure was largely missing. On the other hand, this setting allows us to

examine the mere impact of belonging to a group engaging in similar activity, without being

directly accountable to others in terms of results.

Finding or creating a functioning community can also be challenging. In several participating

countries, our team members managed to recruit about one-fifth less participants for the CLL

than for the ILL. In countries where the community was formed in a geographically compact

and confined place, the community contributed to many staying with the challenge until the

end. In fact, the many ways of creating a community can have a significant impact on the

results. How well the community engagement functions depends on the type of community,

prior connections, shared understandings of the focus of the activity, aims, motivations, cultural

background, shared language, and the methodology applied by the researchers. These

observations suggest that interventions might preferably target existing communities rather

than trying to create them, while also recognizing that different communities need to be

approached and addressed differently with respectful approach to people engaged in

challenging and changing their everyday practices. For advancing transitions in the energy

sector in future research, it might be a good idea to start with already existing place-based-

communities without much previous experience in energy issues, as there the impact of actions

might be bigger.



19

That our results are not straightforward but rather indicative reflects the variety in communities

and households participating. A limitation of our study thus relates to the comparability of

different communities and their qualities, such as the variety in their socio-economic

composition or their prior knowledge on energy issues. In some countries, an effort was made

to recruit participants with little previous engagement with energy issues, in others an interest

in energy issues was indicated while recruiting. In addition, the types of communities (place-,

interest- or institution-based) varied across countries, which makes comparison problematic,

although each CLL had an aspect of place-based community. Correspondingly, there are also

differences among individual households and across countries, which further complicates the

comparison. Nevertheless, our findings show that there are differences relating to participation

in a community or individually that warrant a closer examination.

Further research could be related to how community influences the commitment to practice-

based initiatives, or how social norms and the meanings of cleanliness and comfort vary across

communities and how that influences sustainability transitions in household energy practices.

In this change initiative, the participants experienced that even small changes can be

empowering. Further research could focus on the long-term effects of interventions addressing

household practices by examining whether such change initiatives leave permanent changes in

households and can the spread of new practices in the community be supported to advance an

overall energy transition. In the light of the findings, it is worth paying attention to personal

interaction in the design of new projects, either by resourcing joint discussions between

participants and researchers, or by investing in community-based interventions.

6 Conclusions

In this article, we have described changes in two everyday energy practices, heating and

laundry, two different living lab settings in seven European countries. Interviews and group

discussions among households complement a quantitative analysis of the survey data collected

in these countries. Our research shows that a community engagement in a place-based living

lab can make a difference in challenging energy-related practices compared to an individual

change initiative. In addition, when it comes to challenging and changing practices,

collaborative engagement can produce more versatile results than individual engagement, as

participants can learn from each other.

Current societies are built on escalating expectations for comfort, cleanliness and convenience.

There are few feasible ways to challenge such expectations. Our practice-based initiatives with

communities, however, suggest some ways forward by highlighting the importance of sharing

experiences, challenging established norms together, and developing commitment toward

change.
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In sustainability transitions, there is a clear need to engage households more in transitions. An

option could be engaging them more in practice-based change initiatives as discussed in this

article. While the results in terms of energy savings may not differ significantly between

individual and community engagement, for the participants of change initiatives the experience

may be different and potentially enhance the acceptability of such initiatives among the

community hence advancing sustainability transitions more broadly. The potential of such

initiatives to change social norms in a community setting would support a potentially easier

transition, as the challenge was considered easy after all by the participants.
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Abstract  

Understanding environmental politics is crucial for sustainability transitions. We study the transition 
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perceived fear of radical changes are critical for transition politics. This fear created a lock-in of two 

narratives proposing conflicting organizational designs of packaging waste management. While the 
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change but also create incremental change that may intensify unresolved conflicts and, thus, further 

weaken the stakeholders’ capacity for future transition politics. 
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1. Introduction 

To achieve sustainability transitions in all parts of our society, it is of crucial importance to 

understand the political dynamics of transition processes (Köhler et al., 2019; Patterson et al., 

2017). The role of discourse and agency are seen as critical for transition politics and in 

response to critiques of scholars such as Kern (2015), Meadowcroft (2011) and Smith and 

Stirling (2010), transitions literature elaborated on its understanding of these concepts 

(Loorbach et al., 2017). However, as the transitions literature is still a young research field, 

most scholars have focused on conceptual approaches on politics in transition (see Avelino et 

al., 2016; Avelino and Wittmayer, 2016; Duygan et al., 2019; Fischer and Newig, 2016). So 

far, the empirical understanding of political dynamics and its relation to discourse and agency 

is limited to a few well-versed transition processes such as the energy transition in the 

Netherlands (Grin et al., 2011) or selected cases such wastewater management in the 

Netherlands (Ampe et al., 2019). To enhance the scholarly understanding of transition 

politics, as well as of the role of agency and discourse in this matter, more empirical studies 

are needed (Köhler et al., 2019).  

One sustainability transition that recently received much political and media attention 

is the circular economy. Based on the intention to radically shift away from unsustainable 

patterns of production and consumption, this concept is now present in many supra-national 

and national policy contexts (Kirchherr et al., 2017). A core component of the transition to a 

circular economy is an alternative approach towards waste products, where “the value of 

products, materials, and resources is maintained in the economy for as long as possible, and 

the generation of waste is minimized” (European Commission, 2015). Although the circular 

economy is widely discussed in the political arena, its implementation on a large scale faces 

many challenges (Ritzén & Sandström, 2017). These challenges can among others be 

attributed to political dynamics in the process of policymaking and implementation (Leipold 

& Petit-Boix, 2018).  

An important sector discussed under a circular economy perspective is post-consumer 

waste management. Despite its public attention, the waste management sector’s transition to a 

circular economy and its political dynamics received surprisingly little attention in scholarly 

literature so far (Duygan et al., 2019). To enhance the empirical understanding of circular 

economy transition politics in the waste management sector, we study the policy discussions 

and outcome of the 2019 German Packaging Act. Germany represents an all too familiar case 

where stakeholders called for a transition to a circular economy in the packaging sector, 

through an ambitious new regulation with radical changes for sustainability. However, from 

the perspective of the stakeholders, the policy outcome brings merely incremental change.  

To enable solid empirical insights into the role of discourses and agents in this curious 

case of transition politics, we apply the Discursive Agency Approach (DAA) (Leipold and 

Winkel, 2017). With this focus, the approach differs from established studies of policy 

narratives, where specific stakeholders and the use of strategic practices gained less 

systematic attention so far (Lang et al., 2019; Leipold et al., 2019). We aim to generate an 

elaborated empirical understanding of the stakeholders’ perspectives on political dynamics 

shaping policy discussions and its outcome. In this way, the study poses three research 

questions:  
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(1) How can the policy discussions and outcome of the German Packaging Act be 

explained? 

(2) How is the policy outcome evaluated and what does this suggest regarding the 

desired transition in the German packaging sector? 

(3) What insights can we generate from this case for circular economy transition politics 

and research? 

Overall, the paper contributes to closing empirical gaps regarding the German packaging 

sector’s transition to a circular economy as well as strengthening the understanding of 

transition politics. The results contribute to current knowledge on barriers preventing the 

institutionalization of radical transition policies for sustainability as well as what a focus on 

incremental change may mean for future transition politics. We hope that the findings will 

stimulate further theoretical discussions in research on the circular economy and sustainability 

transitions. 

2. Theoretical Framework 

To understand the political dynamics that shaped the German Packaging Act, we will analyze 

the case using a discursive lens. Discourse analysis has its origin in the school of social 

constructivist approaches, taking a critical stance towards claims of single rationality and 

objective truth while focusing on language, knowledge, and their implied power relations 

(Feindt & Oels, 2005). By focusing on the way society gives meaning, through language, to a 

subject, discourse analysis can illuminate the discursive structure, including value concepts, 

assumptions, and judgments, which shapes the discussion (Dryzek, 2013). In practice, 

discussions are often struggles over the dominant discourse on a topic, as this will inform the 

actions that shape the social and physical world (Hajer & Versteeg, 2005; Sharp & 

Richardson, 2001). 

Environmental problems and their policy solutions are often complex as they involve 

many stakeholders and different perspectives (Sharp & Richardson, 2001). In this way, 

environmental policymaking forms a continuous struggle over interpretations and the search 

for political truth – or the dominant discourse (Lang et al., 2019). By applying a discourse 

analysis we can explain why certain policies are, or are not adopted within a certain time 

(Hajer & Versteeg, 2005). As the packaging sector entails many stakeholders, with as many 

perspectives on how sustainable and circular waste management should look like, discourse 

analysis is suitable to disentangle the policy discussions and create an understanding of how 

stakeholders shaped the process and outcome.  

Transitions research has increasingly used discourse analysis as a method to generate 

insights into the underlying socio-political dynamics of transitions processes (Ampe et al., 

2019; Kern, 2015; Rosenbloom, 2018). Although this research contributed to understanding 

the role of stakeholders and discourses, supporting empirical evidence – especially in the 

realm of environmental politics – remains underrepresented in the transitions literature 

(Köhler et al., 2019). Strengthening conceptual and empirical relations between existing 

discursive approaches and the transitions research can enhance understandings on political 

dynamics in environmental policymaking as well as transition politics.  
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To analyze the case of the German Packaging Act, we apply the Discursive Agency 

Approach (DAA) of Leipold and Winkel (2017), which already delivered novel insights in 

several cases of environmental politics (Albrecht, 2018; Lang et al., 2019; Leipold & Winkel, 

2016). The DAA combines existing analytical concepts such as Hajer’s storylines and 

discourse coalitions (2006) with new analytical elements, to make discursive agency 

accessible for empirical analysis. “In line with other interpretative discourse approaches, the 

DAA understands policymaking as a process of agents [stakeholders] struggling to establish 

their particular political truth” (Leipold et al., 2016, p. 295). The approach assumes that it is 

the goal of every stakeholder to become a relevant speaker, and therefore an agent, in the 

debate and with the help of different strategic practices generate a dominant narrative, 

institutionalized in the final policy outcome. “The DAA hence analyzes policymaking through 

the eyes of involved stakeholders and attempts to understand how their interpretations 

develop a collective logic and dynamic – the discourse – that shapes political outcomes and 

implementation practices” (Leipold & Winkel, 2016, p. 295).  

To be sure, diverse positivist policy analysis approaches focus on stakeholders and 

different strategic practices. These, however, are unsuitable to analyze the role of narratives in 

transition processes and therefore miss important information on how the discursive struggle 

between different narratives is shaped by the use of strategic practices. This understanding, 

however, is crucial to explain how the stakeholders shape the policy discussions and outcome. 

3. Materials and Methods 

To identify the stakeholders and discourses shaping the German Packaging Act, the study 

analyzed data of in-depth semi-structured interviews with key actors from political entities, 

industries, and non-governmental organizations involved. To identify the influential 

stakeholders, initial desk research was conducted looking into policy documents of the 

German Environmental Agency and the Central Agency Packaging Register (CAPR). Based 

on these documents, we identified interviewees that could provide information on the 

complete timeframe of interest, from the start of the policymaking process until its 

implementation. Therefore, participant lists of the first participation process in 2011 were 

compared with representatives of the different organizational committees of the CAPR. In this 

way, 20 relevant stakeholders were identified. This list was verified on completeness during 

the interviews, which led to three additional interview requests.  

Overall, the willingness to contribute to this study was high and we executed 18 

personal or phone interviews (45-90 minutes each) in the period of April-May 2019. To 

assure the interviewees’ anonymity in this study, we aggregated the interviewees in 

stakeholder groups, aligned with the grouping in the committees of the CAPR. Those 

interviewees who did not belong to any stakeholder group are called ‘Expert’. Appendix A 

holds an overview of the number of interviews per stakeholder group and the reference (from 

I-1 to I-18) as it is used in the results of this study. With this selection method, we assumed 

that the interviewees reproduce a similar narrative as the organization or stakeholder group 

they represent. To counteract potential bias, we complemented the interviews with documents 

mentioned by the interviewees as important to understand their perspectives and actions. This 

led to the additional analysis of eight documents (see Appendix B). 
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Both interview and document data were coded and analyzed deductively guided by the 

four interrelated analytical elements of the DAA: (1) Discourses (including particular 

narratives), (2) Institutions, (3) Agents, and (4) Strategic Practices. To identify discourses and 

institutions, we examine the understanding of the different stakeholders regarding the 

problem, cause, consequence and solution to the issues the packaging sector experienced. In 

addition, we identify influential stakeholders regarding their personal and positional 

characteristics. Then, we analyze the strategic practices (indicated by italic writing in the 

results) used by the stakeholders to strengthen their narrative and shape the policy 

discussions. Additionally, following insights from Boyatzis (1998) and Braun et al. (2019) the 

data was coded inductively, while focusing on contextual or new insights relevant for the 

research questions of this study.  

To be sure, abstract concepts such as ‘circular economy’, ‘radical shifts’ or 

‘incremental policy change’ emerge entirely out of the interviewees’ statements or documents 

and are not defined or evaluated by the authors. Instead, the analysis focuses on how the 

stakeholders’ interpretations shaped the policy discussions and outcome.  

4. Results 

4.1. The policy problems 

To study and explain the policy process and outcome, we first map the historical 

developments that triggered the need for a new regulation, as well as the organizational setup 

of the packaging waste management system (see figure 1, based on Rasek and Smuda (2018)). 

Since the adoption of the German Packaging Ordinance in 1991, packaging waste 

management shifted to a system of extended producer responsibility (EPR), where the 

producers of packaging also finance its end-of-life (Eichstädt et al., 1999). With this shift, the 

collection, sorting, and recycling of packaging waste became organized separately from non-

packaging solid waste streams (i.e. paper, bio, residual and bulky waste) for which 

municipalities are responsible. 

The EPR system builds on the idea that packaging producers pay a license fee to a 

producer responsibility organization (PRO), who organizes the waste management of the 

packaging product. The amount of this license fee depends on the volume, weight and 

material type of the packaging and corresponds with the costs of organizing its end-of-life 

(Bailey, 2003). Controlling this contract between producers and PROs is the responsibility of 

the state governments (Bundesländer), who – in case of freeriding practices – enforce fees or 

other forms of punishment.  

Once the packaged product, via the retailer, has reached the consumer, private 

households are encouraged to separate the packaging waste in the appropriate bin for paper, 

glass or lightweight packaging (i.e. plastic, aluminum, ferrous metals, beverage carton 

packaging, and other composites). The latter is usually referred to as the yellow bin (Gelber 

Sack/Gelbe Tonne). A local operator collects the packaging waste and brings it to the sorting 

facility, where the different materials are separated. Both the collecting and sorting operators 

are hired by the PRO. In the last step of the process, the PRO sells the materials for recycling 

or recovery. As paper packaging is jointly collected with other paper waste – which is 
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organized by the municipalities – the PROs pay the Municipal Actors a financial 

compensation for their efforts.   

Since its implementation, the content and effectiveness of the German Packaging 

Ordinance was discussed (Baum, 2014). These discussions resulted in seven amendments, 

targeted at implementing new European legislation as well as solving financial problems in 

the system (Flanderka & Stroetmann, 2012). Although these smaller amendments kept the 

system running for almost 30 years, demographic and social changes increasingly put it under 

pressure. In particular, an increase in smaller households, growing (packaging rich) e-

commerce, and to-go food and drinks resulted in an unprecedented growth of single-use 

packaging (Schüler, 2018). In this context, the packaging waste management system’s pre-

existing organizational issues intensified and decreased the entire system’s sustainability. 

Most importantly, the issues became increasingly difficult to address with ‘small fixes’. In 

particular, the system became imbalanced due to four challenges (indicated as red stars in 

figure 1): 

(1) Freeriding by under-licensing (i.e. producers license less packaging than they 

bring on the market) or non-licensing (i.e. producers license no packaging at all) of the 

packaging producers;  

(2) Freeriding by profit-oriented illegal practices of the PROs (e.g. receiving 

payments without delivering the waste management service) leading to waste 

management problems. 

(3) A lack of strong enforcement by state governments to deal with freeriding 

practices of either producers or PROs due to limited resources.  

(4) Consumer’s inability to separate the waste correctly, resulting in low recycling 

quota and recycling quality. 
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Figure 1: Status of the German packaging waste management system before the Packaging Act 

 

4.2. The main stakeholders 

Due to the complexity of positions and responsibilities in the packaging waste management 

system, a variety of influential stakeholders characterized the policymaking process. Based on 

references in the interviews to personal and positional characteristics, we identified the 

following main stakeholder groups (also see figure 1):  

 Producers & Distributors (also representing retailers)  

 Private Waste Management Businesses (representing the interests of collecting, 

sorting and recycling operators)  

 Producer Responsibility Organizations (PROs) 

 Municipal Actors  

 State Governments 

 Public Interest Organizations (representing consumer and environmental interests) 

These stakeholders attributed the legislator – for this case the German Federal Ministry for the 

Environment, Nature Conservation and Nuclear Safety – with the task to bring the different 

interests of the stakeholders together in a new regulation. Hence, the legislator was not 

perceived as a stakeholder with strong opinions of its own, but rather the one who “everyone 

tries to influence” (I-14). In this way, the policymaking process is perceived as an exchange 

between the different stakeholders in the sector and the legislator, institutionalized in 

participation processes, discussion rounds, and hearings between 2010 and 2016. 

4.3. The main narratives and their suggested policy solutions 

All the stakeholders (see results 4.2) demanded an ambitious new regulation that addressed 

the problems (see results 4.1) of freeriding and enforcement as well as radically enhanced the 

system’s sustainability (Baum, 2014; Flanderka & Stroetmann, 2012). More specifically, it 

was aimed that a new regulation would move the sector a step closer towards a circular 

economy. One proposal to do so was the institutionalization of the Recyclables Act 

(Wertstoffgesetz) (see figure 2). The basic idea of this regulatory proposal was to add non-

packaging waste products, with similar material composition, to the existing EPR system for 

lightweight packaging. In this way, the respective yellow bin for lightweight packaging 

(Gelbe Tonne) had to become a recyclables bin (Wertstofftonne) (Flanderka & Stroetmann, 

2012). However, the consolidation of the Recyclables Act as new regulation raised 

difficulties.  

Mainly a major disagreement on the preferred institutionalized system design troubled 

the policymaking process. The stakeholders soon divided into two opposing camps – public 

and private – each presenting an own narrative of the policy problem and the ‘right’ policy 

solution. This section introduces these opposing narratives, the stakeholder coalitions 
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proposing them, and the strategic practices (indicated in italic) that shaped the policymaking 

process. Figure 2 provides a summary of the main results.  

4.3.1 The privatization narrative: “Expansion of the EPR principle” 

“This construct of private collection and disposal of packaging, one should really, I don’t want 

to say believe, but really consider it the best solution” (I-1).  

The stakeholders Producers & Distributors, Private Waste Management Businesses and 

Producer Responsibility Organizations formed a private coalition (see figure 2) on the belief 

that strengthening the existing private, competitive waste management system meant 

safeguarding a sustainable and circular waste management system in Germany. Based on a 

shared positive evaluation of the organizational design of the Packaging Ordinance, the 

coalition called for an expansion of the private EPR system. The stakeholders argue that only 

this system could ensure a cheap and efficient system of packaging waste management. 

Despite these successes, the private coalition acknowledges that freeriding practices 

unbalanced the system and that is why they supported the call for a new regulation.  

Regardless of the challenges, the private coalition stresses their characteristic of 25 

years of waste management competence and experience. “The industry brings experience as 

they bring the waste in circulation. That is why they also should be the ones to arrange how its 

disposal functions” (I-2). Therefore, by circulating also non-packaging waste products in this 

EPR system, private stakeholders would get the opportunity to exercise their expertise over 

more materials and in this way further ensure an increasingly cheap and efficient waste 

management system.  

To underline their argument, the private camp used several strategic practices (see 

figure 2). Foremost, the private coalition employed the normative power of several core 

values. For instance, they invoked the value of environmental conservation by arguing that a 

competitive system gives the incentive to invest in better recycling technologies, ensuring the 

best environmental protection. Furthermore, they invoked the value of fairness, arguing that 

the private stakeholders already started to fund and organize an external control body in 2014 

to increase transparency and control in the competitive system. Eliminating freeriding 

practices would guarantee a fair system that would be “put on secured financial ground and 

therefore become a sustainable system for the future” (I-2). 

In line with their narrative, the coalition applied a delegitimation strategy towards the 

opposing narrative and its proponents, which proposed a shift to a public system. The private 

stakeholders argued that there is this “trend of municipalization in Germany” (I-7). This 

argument emotionalized the policy discussions as this trend was projected as a dangerous 

evolution that would stop innovation in the packaging sector and therefore create a less 

efficient and more expensive waste management system.  

4.3.2 The municipalization narrative: “Shift to a municipal system of waste 

collection” 

“We said, we actually need a recyclables bin but we also need a strong municipal 

responsibility” (I-9). 



9 
 

The stakeholders Municipal Actors, Public Interest Organizations and State Governments 

found common ground in their disagreement regarding the privatization narrative. Although 

emphases in their evaluation of the Packaging Ordinance were different, the public 

stakeholders created a coalition regarding a negative evaluation of the private waste 

management organization (see figure 2). Their shared counter-narrative was based on the need 

for changing the institutional system design. To make the Recyclables Act successful, a shift 

from a private towards a municipal organization of the waste collection was seen as 

inevitable.  

The Municipal Actors and Public Interest Organizations attributed the problems under 

the Packaging Ordinance to the variety of stakeholders involved. They perceived the system 

as overly complex and this “leads to splitting up responsibilities, which makes that no one 

really feels responsible” (I-10). This complexity is seen as the main reason for the illegal 

practices and lack of enforcement in the system. Furthermore, it is argued that an expansion of 

the private system would not lead to sustainable and circular waste management, but rather 

intensify the existing problems.  

In addition, the State Governments framed the Packaging Ordinance as problematic 

concerning the lack of transparency and enforcement ability. Again, it is argued that a well-

functioning waste management system can only be achieved by shifting away from the private 

organization. A shift to a municipal system would reduce the opportunities for freeriding 

significantly, and therefore not only increase the transparency in the system but also solve 

enforcement issues at the same time. Next to that, the coalition stresses that municipalities 

have the capacity, expertise, and resources to put this change into good practice. Important, 

however, is that not the entire ERP system should be organized publicly. Instead, only “the 

collection should be municipal, the recycling can and should be organized by the private 

sector” (I-9). Nevertheless, the public proposal called into question the position and 

legitimacy of the PROs. 

As indicated in figure 2, also the public coalition used several strategic practices to 

support their narrative. The public coalition rationalized the suggested shift from private to 

public system by employing the normative power around different core values. For instance, 

the public coalition invoked the value of effectiveness, arguing that bringing the collection of 

all waste stream – packaging and non-packaging – integrated into one hand, complexity in the 

system would be reduced. Furthermore, they invoked the value of transparency, arguing that 

by eliminating private profits during the waste collection, the public system will lead to well-

functioning and secured waste management. Overall, the public coalition used the above-

described arguments to delegitimize the private proposals and to present their counter-

narrative as the better alternative. 
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Figure 2: Composition of narratives, stakeholders, and strategic practices informing the policy 

discussions 

4.4 Agency struggles and the shift from Recyclables Act to Packaging Act  

The private and public coalition – with their respective privatization and municipalization 

narrative – shaped, with the use of delegitimation and normative power, the policy discussions 

of the Recyclables Act. In this way, the discussions centered around “criticizing each other’s 

quality” (I-16) and core values of well-functioning and sustainable waste management. We 

identified that this way of arguing also resulted out of concerns regarding potential radical 

changes of respective positions and responsibilities in the system.  

This means that both public and private stakeholders perceived the opposed system 

change and its corresponding fundamental shifts as a threat. The institutionalization of the 

public municipalization narrative posed a threat to the Producers & Distributors, as they 

feared that allowing this step towards municipalization in the packaging sector would result in 

gradual loss of all control over the management of their resources. The PROs feared the 

public narrative even more, as it questions their position and legitimacy. However, also in the 

opposite direction, public stakeholders fear the institutionalization of the private narrative. By 

allowing the private sector to bring more materials and resources in the private EPR system, 

the Municipal Actors would consequently lose financial and organizational responsibility for 

these materials. The State Governments also feel their position attacked by the privatization 

narrative, as this would not solve but rather increase the problematic enforcement and 

inability to act against freeriding practices under the new regulation. 

In response to the public and private stakeholders’ fears, the policy discussions limited 

to a repetition of the two main narratives. Consequently, conflicts over organizational issues 

dominated the narratives and their arguments, leaving no space for alternative solutions or 
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environmental concerns. This focus on conflict, driven by the fear of radical change, further 

forced reciprocal delegitimation and enhanced the emotionalization of the debate. Instead of 

discussing a common solution for all, stakeholders focused on protecting their position and 

responsibilities. This created a lock-in situation, where – as the following quote illustrates – 

the divergence between public and private coalition could not be overcome and no narrative 

gained dominance: “I would say that the discussion was balanced, and because of this balance 

it didn’t work out in the end. […] Because no force could completely assert itself” (I-4). 

Nevertheless, in the meantime, the waste management issues under the Packaging 

Ordinance accumulated and the pressure for finding a solution grew. In addition, the political 

pressure on the legislator was increased as a policy reform was planned since multiple 

governance cycles. In this way, the legislator decided in 2016 to change the focus from a 

radical policy reform to an improvement of the Packaging Ordinance on concepts that were 

less controversial between the public and private stakeholders. This means that the 

policymaking process shifted away from the idea of a Recyclables Act – which required 

radical changes in stakeholders’ positions and responsibilities – and instead focused on 

incremental changes under the German Packaging Packaging Act. 

This shift made the narratives on the appropriate system redundant and required a 

reorientation of all stakeholders. As a system change was off the table, the stakeholders now 

struggled over gaining power and control in the implementation of the new regulation. This 

situation opened up the opportunity for a new coalition: “the municipal actors and the industry 

associations [i.e. Producers & Distributors and Private Waste Management Businesses, M.S.] 

came together and considered on which ground they could talk” (I-11). The resulting points of 

agreement formed the cornerstones of the institutionalized content of the Packaging Act. In 

this way, the new packaging waste management regulation was accepted by the German 

government – in the Bundestag and Bundesrat – in the summer of 2017 and entered into force 

on January 1st, 2019 (Deutscher Bundestag, 2018).  

4.5 The policy outcome and its (lacking) changes in the system  

Overall, the policy outcome holds minor changes in the position and responsibilities of the 

stakeholders in the packaging sector (see figure 3). Only one significant change is made, 

being the creation of a Central Agency Packaging Register (CAPR), organized by the 

Producers & Distributors. Under the Packaging Act, the CAPR will control the contract 

between producers and PROs. This implies a shift of this task from the State Governments to 

the new CAPR. With the creation of this institution, the Packaging Act aims to improve 

organizational issues. 

In particular, the new regulation tackles the four problems that drove the need for a 

new packaging waste management regulation (introduced in section 4.1) as follows (see 

figure 3): 

(1) Freeriding practices by under-licensing or non-licensing of the producers are 

addressed through an additional registration of the volume, weight and material type 

of packaging with the CAPR. This data is compared with the information presented by 

the PROs and the market share of the producers. Furthermore, the licensing of each 

producer is publicly accessible to enhance more control among competitors.  
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(2) The freeriding practices of the PROs should be eliminated by the introduction 

of the CAPR. PROs are now obliged to report their contracts with producers to the 

CAPR, enabling better control of the PROs' activities.   

(3) To address the lack of enforcement capabilities of the State Governments, the 

Packaging Act aims to reduce their workload, as the CAPR takes over the control on 

potential freeriding practices. When detecting freeriding, the CAPR advises the State 

Governments on the appropriate punishment.  

(4) Consumer’s inability to separate the waste correctly is addressed by intensified 

consumer information of both PROs and municipalities. 

Next to these amendments, the Packaging Act introduces measures to increase the system’s 

sustainability. In particular, the Packaging Act institutes increased binding targets for 

recycling quota in all packaging waste streams by 2022. Furthermore, the Packaging Act aims 

to incentivize sustainable packaging by introducing an eco-modulated license fee. This means 

that the price for licensing recyclable or bio-based packaging is reduced compared to other 

packaging. The concrete details of this measure, however, are not defined in the regulation 

and are to be developed during the first years of implementation by the CAPR. Appendix C 

holds a detailed overview of the changes made from Packaging Ordinance to the Packaging 

Act.  

Overall, these measures demand an increase in existing efforts rather than new efforts 

to enhance the system’s sustainability. These incremental changes after the adoption of the 

German Packaging Act show that both the private and public coalition successfully argued 

against fundamental shifts in their positions and responsibilities. Nevertheless, the interviews 

show an overall disappointment of the stakeholders with the policy outcome, as it is generally 

presented as “the eighth amendment of the Packaging Ordinance” (I-12). This indicates that 

the policy outcome is neither seen as the same as its predecessor, nor as the radical transition 

to a more sustainable and circular waste management system that was intended. However, 

despite this disappointment, stakeholders also identify the policy outcome and as “the best 

political compromise possible” (I-18) at this moment in time.   
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Figure 3: Status of German packaging waste management system after the Packaging Act 

 

4.6 Implementation challenges and the stakeholders’ response 

Regardless of the intention to finally resolve conflicts and challenges in the waste 

management system and promote the transition to a circular economy, the incremental 

changes under the Packaging Act cannot prevent new challenges during its implementation 

(see red stars in figure 3), namely: 

(1) Achieving the increased recycling quota by 2022, as this requires increased 

consumer efforts as well as better technology. Stakeholders question the feasibility. 

(2) Bringing the recycled materials back into the market as secondary raw material 

for packaging. Next to regulatory boundaries, it is of concern that a large market for 

valorized materials is missing; primary materials are still cheaper and incentives for 

applying secondary materials are limited. It is unclear who – government or businesses 

– is responsible for overcoming this challenge.  

(3) Finding effective mechanisms that ensure eco-modulated licensing fees, as it is 

unclear how this measure can function in a system of competition between the PROs.  

(4) Generating constructive communication and cooperation between 

municipalities and PROs. As both stakeholders conflicted heavily during the 

policymaking process, it is questioned to what extent these conflicts will influence 

their relationship during the implementation.  
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Although the stakeholders widely agree in their general evaluation of the Act (see results 4.5), 

their reaction to the new regulation and the implementation challenges differ. Once again, 

stakeholders divide into two coalitions supporting opposing narratives.  

One coalition – consisting out of public stakeholders (Municipal Actors, State 

Governments and Public Interest Organizations) as well as some Producer & Distributors and 

Private Waste Management Businesses – created a reformist narrative that presents the 

Packaging Act and its challenges as a serious setback for the transition to a circular economy. 

The narrative is constructed around the belief that due to the regulation’s ambiguous language 

and the complexity of the challenges, the Packaging Act will fail to address the system’s 

organizational and environmental issues. Therefore, the dependence on the willingness and 

interpretation of implementing stakeholders is perceived as a negative component. This could 

enhance “the use of tricks” (I-12), such as new types of freeriding practices, which could 

potentially worsen the overall system’s sustainability. Along these lines, it is questioned 

whether the Packaging Act can have a direct contribution to a transition to a circular economy 

in the packaging sector. As such, this narrative argues that a reform of the Packaging Act is 

the only solution for the effective reorganization and transformation of the waste management 

system. With this argument, the stakeholders attempt to re-issue their preferred idea of the 

Recyclables Act in line with their initial storyline (as described in section 4.2) and open up the 

policy discussions once again.   

The other coalition – consisting out of the legislator and some Producers & 

Distributors and Waste Management Businesses – created an incrementalist counter-narrative, 

which presents the above-described challenges rather as an opportunity. They see the 

ambiguity in language as a potential chance to enhance the Packaging Act during the 

implementation face and ensure its contribution to a circular economy. Among others, 

stakeholders expect that the implementation of the Packaging Act will help to determine 

which packaging is necessary, and where surplus packaging can be minimized or even 

avoided: “We probably won’t be able to unpack everything, but we will be happy to do 

whatever is possible” (I-3). Furthermore, the stakeholders are positive that the efforts of the 

industry will also affect the mindset of consumers to practice sustainability – for example by 

buying packaging made from recycled material. In addition, this narrative is constructed 

around a positive evaluation of the potential contribution of the CAPR in the packaging 

sector. Not only the increased transparency gives positive signs regarding a stable and fair 

system of competition, but also the interaction of all stakeholders in the committees of the 

CAPR is seen as a positive development that can improve the coordination in the sector. In 

this way, the stakeholders expressing this narrative stress that the sector should first focus on 

a good implementation of the different elements of the Packaging Act, and discussion on 

potentially necessary amendments of the regulation should only start after the planned 

evaluation in 2022.  

In summary, the different approaches towards the policy outcome in a reformist and 

incrementalist coalition indicate that the “best political compromise” achieved with the 2019 

Packaging Act is unlikely to last for very long. In this way, it does not bode well for the 

collective wish of a final conflict resolution. Instead, the current situation suggests that the 

German packaging sector is soon to enter debates about the next amendment of the Packaging 

Act. In this way, the conflicts during the implementation – as a result of the ongoing 
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incremental changes – may trouble future debates in the packaging sector even more because 

they perpetuate coalitions and may harden positions. Furthermore, the yearlong policy process 

may have created a fatigue of debates, as the debates so far are perceived to fail with regards 

to “radical” policy change for a circular economy in Germany. 

5. Discussion 

Our results show that stakeholders’ perceived fear of radical changes created a lock-in 

situation of opposing narratives on the organizational design of packaging waste management, 

which was resolved by trading radical for incremental change. Consequently, most 

stakeholders evaluate the German Packaging Act as disappointing regarding its contribution 

to sustainability and leaving many challenges and conflicts unresolved. These findings 

suggest two main learnings for scholars and practitioners of circular economy as well as 

transition politics more generally. First, the stakeholders’ perceived fear of radical changes 

prevents successful transition politics. Second, incremental change does not overcome fears or 

resolve conflicts but may instead weaken the stakeholders’ capacity to make a significant 

change. We elaborate on these findings and learnings below.   

Our analysis explains the policy process and outcome of the German Packaging Act as 

a result of stakeholders’ perceived fear of radical changes, expressed in opposing narratives 

on the organizational design of packaging waste management. We identified two narratives, 

one suggesting further privatization, the other a stronger municipalization, which divided the 

stakeholders respectively in a private and a public coalition. As both narratives suggested 

fundamental shifts in stakeholders’ positions, all stakeholders feared a loss of control and 

responsibilities. Hence, both coalitions used strategic practices to protect their positions in the 

system. These practices contributed to a lock-in situation, which left no room for alternative 

approaches. To solve this situation, policy discussions shifted away from the desire to achieve 

the jointly aimed Recyclables Act – which was perceived to include a radical change – and 

focused on incremental changes instead. Trading radical for incremental changes freed the 

stakeholders from the threats posed by the alternative narrative and made the 

institutionalization of a new packaging waste management regulation, the 2019 German 

Packaging Act, possible.  

However, by shifting from radical to incremental change, the stakeholders evaluate the 

Packaging Act as disappointing in its contribution to sustainability and leaving many 

challenges and conflicts unresolved. As the political “compromise” avoids addressing the 

conflicts that shaped the policymaking process and leaves a lot of room for maneuvering in 

the implementation, all stakeholders prepare for further discursive struggles. While some 

stakeholders fall into an incrementalist coalition, arguing that some conflicts may be resolved 

during the implementation, an opposing reformist coalition demands new political discussions 

on a more far-reaching policy reform. This division of stakeholders will shape the imminent 

conflicts during the implementation of the Packaging Act. These ongoing conflicts may foster 

mistrust between the stakeholders and result in an unwillingness to engage in further 

discussions, given that the previous, yearlong debates did not provide a major step forward. 

Hence, the focus on incremental changes may form another hurdle for the future development 

of sustainable and circular waste management in Germany.  
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These findings suggest two noteworthy learnings for scholars, practitioners and 

policymakers on circular economy as well as transition politics more generally. First, we 

suggest that the stakeholders’ perceived fear of radical changes prevent successful circular 

economy transition politics. This explanation of the unambitious policy outcome of the 

Packaging Act builds further on the scholarly understanding of the relevant stakeholders, 

discussions, and underlying dynamics in the German packaging waste sector (Neumayer, 

2000; Rasek & Smuda, 2018), while also adding to the scholarship on barriers for a circular 

economy. So far, scholars attribute the limited progress to a circular economy to a variety of 

cultural, regulatory, market and technological barriers (de Jesus & Mendonça, 2018; 

Kirchherr et al., 2018; Ritzén & Sandström, 2017). Furthermore, they suggest that new 

policies (1) are simply depending on the willingness of stakeholders and (2) will 

automatically resolve (all) current issues (among others de Jesus and Mendonça, 2018; 

Hartley et al., 2020; Kirchherr et al., 2018). Our results rebut both these expectations. Even 

when all stakeholders support the desire for a transition to a circular economy, the fear of 

radical changes to their position and responsibilities in the current system can form a central 

barrier to creating ambitious transition policies. Overall, these findings contribute to the 

understanding agency and discourse in transitions politics literature (Ampe et al., 2019; 

Avelino et al., 2016; Grin et al., 2011). 

Second, the findings make a relevant contribution to understanding the problematics 

of incremental changes in transition politics (Ampe et al., 2019; Grin et al., 2011; Köhler et 

al., 2019). It is highlighted that incremental change does not overcome fears or resolve 

conflicts among stakeholders but may instead weaken the stakeholders’ capacity to make a 

significant change. Our study underlines that incremental changes can trigger the continuation 

of discursive struggles during the phase of implementation. Also, the focus on incremental 

developments reinforces business-as-usual thinking and therefore limits the potential for 

radical discursive or social change (Leipold et al., 2019; Mendoza et al., 2017). Finally, it may 

create mistrust and fatigue of debates. We suggest that this continuous lack of ambition by 

implementing only incremental change is probably the most problematic for transition politics 

as it creates frustration among stakeholders, which may solidify their position and, in turn, 

make future ambitious transition politics even harder to achieve. In this way, incremental 

changes can be counterproductive to the goal of transitioning to sustainability and our 

findings confirm the need for alternative approaches to achieve a sustainable circular 

economy (Flynn & Hacking, 2019; Lazarevic & Valve, 2017). These findings suggest that 

more research is required to develop ‘change strategies’ for the agency of incumbents, which 

address the dependency on current system structures and enables them to engage positively 

with processes of radical change. A more elaborated understanding of such narratives and 

strategic practices will not only contribute to the enhancement of a sustainable circular 

economy but also generate further insights on discursive agency in transition processes and 

politics. 

To be sure, our data collection happened at an early stage of the German Packaging 

Act’s implementation process. The analysis of the implementation dynamics is, therefore, 

neither exhaustive nor conclusive. Our insights can serve as a starting point for future research 

on how the discursive struggles in the first years of the Packaging Act’s implementation will 

unfold. Furthermore, it was beyond the scope of this research to analyze the understanding of 
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the different stakeholders on the concept of the circular economy. A more elaborated 

understanding of this matter can build further on the research of, among others, Tencati et al. 

(2016) and generate further insights on the current lock-in on recycling instead of other waste 

management approaches in policy. In line with our research, we argue that further use of 

discursive lenses is desirable for future transition research and politics. 
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Appendix A 

 

Appendix B 

 

Appendix C 

The following is a more detailed overview of the regulatory differences between the Packaging 

Ordinance and the Packaging Act, based on a document designed by the German federal government 

(Deutscher Bundestag, 2018):  

 

 Extended Definitions  

In general, the Packaging Act takes over the definitions that were used in the Ordinance. This means 

that the regulations target only sales packaging or in other words the packaging that normally would be 

disposed of by the consumer at home. Additionally, the Packaging Act includes shipping packaging 

within its definition of sales packaging. This means that also online retailers are included in the extended 

producer responsibility principle.  

 

ACTOR GROUP AMOUNT REFERENCE 

Producers & Distributors 4 I-1, I-2, I-3, I-4 

Producer Responsibility Organizations 2 I-5, I-6 

Private Waste Management Businesses 2 I-7, I-8 

Municipal Waste Management Businesses  1 I-9 

Political Representation on the Local Level 1 I-10 

Political Representation on the Regional Level 2 I-11, I-12 

Political Representation on the Federal Level 2 I-13, I-14 

Public Interest Organizations 2 I-15, I-16 

Experts 2 I-17, I-18 

 DOCUMENT NAME 

1 Weiterentwicklung des Verpackungsrechts 

2 Positionspapier der dualen Systeme BellandVision, Interseroh, Veolia Dual und Zentek von 15. 

Juni 2016 zum gemeinsamen Papier „Weiterentwicklung des Verpackungsrechts“  

3 Bundesrat. Empfehlungen Ausschüsse zu Punkt Gesetz zur Fortentwicklung der haushaltnahen 

Getrennterfassung von wertstoffhaltigen Abfällen 

4 Einführung eines ökologisch ambitionierten Wertstoffgesetzes. Forderungen der 

Umweltverbände.  

5 Planspiel zur Fortentwicklung der Verpackungsverordnung Teilvorhaben 1: Bestimmung der 

Idealzusammensetzung der Wertstofftonne 

6 Planspiel zur Fortentwicklung der Verpackungsverordnung Teilvorhaben 2: 

Finanzierungsmodelle der Wertstofftonne 

7 Planspiel zur Fortentwicklung der Verpackungsverordnung Teilvorhaben 3: Planspiel 

8 Verpackungsgesetz – Was taugt das „Wertstoffgesetzle 

auf Freiwilligkeitsbasis“? (Harald Notter, Ministerium für Umwelt, Klima und 

Energiewirtschaft Baden-Württemberg) 

https://einzelhandel.de/images/Umwelt/20160615_Verbandepapier_Weiterentwicklung_des_Verpackungsrechts.pdf
https://www.bellandvision.de/-16-06-16--Positionspapier-der-dualen-Systeme-BellandVision--Interseroh--Veolia-Dual-und-Zentek-vom-15--Juni-2016-zum-Papier--Weiterentwicklung-des-Verpackungsrechts-.htm
https://www.bellandvision.de/-16-06-16--Positionspapier-der-dualen-Systeme-BellandVision--Interseroh--Veolia-Dual-und-Zentek-vom-15--Juni-2016-zum-Papier--Weiterentwicklung-des-Verpackungsrechts-.htm
https://www.bundesrat.de/SharedDocs/drucksachen/2017/0201-0300/296-1-17.pdf?__blob=publicationFile&v=5
https://www.bundesrat.de/SharedDocs/drucksachen/2017/0201-0300/296-1-17.pdf?__blob=publicationFile&v=5
https://www.nabu.de/imperia/md/content/nabude/abfallpolitik/160729-nabu-forderungspapier_wertstoffgesetz_bund_dnr_duh_nabu.pdf
https://www.nabu.de/imperia/md/content/nabude/abfallpolitik/160729-nabu-forderungspapier_wertstoffgesetz_bund_dnr_duh_nabu.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/4074.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/4074.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/4077.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/4077.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/bericht_ungeschuetzt.pdf
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 Increase of recycling quota  

Under the Packaging Act, the recycling quota for all packaging waste streams (glass, paper, and the 

different types of lightweight packaging) has increased. The expansion of the quotas happens in a two-

step way, with the first step from January 1st, 2019 and a second step from January 1st, 2022. These 

quotas are based on the amount of licensed packaging, and not on the amount of collected waste in the 

yellow bin. The Act does not prescribe which method of waste management the compliance schemes 

have to use in order to reach these recycling quotas, this can be energetic recovery (i.e. incineration to 

gain energy), chemical recycling (i.e. recovery of some chemical constituents of the primary plastic) or 

mechanical recovery (i.e. recycling into similar material of equal or lower quality). Only for plastics, 

the Act is more specific. As in general 90 percent of all licensed plastics should undergo some type of 

recycling or recovery, at least 63 percent should be mechanically recovered. Additionally, a new quota 

was introduced that focusses on the amount of waste that is collected in the yellow bin. The compliance 

schemes have to make sure that at least 50 percent, including consumers’ misthrows, is recycled. Again, 

the method – energy recover, chemical recycling or mechanical recovery – is not specified.  

 

 Extension of the mandatory deposit scheme and support of reusable packaging 

The concept of a mandatory deposit will be extended to other drinks, e.g. juices in single-use packaging. 

Retailers are also required to label the shelves of the beverage packaging as single-use or reusable, to 

let the consumer make a more informed decision.  

 

 Establishment of a Central Agency Packaging Register  

In the Packaging Act, a new control organization is established, which is funded by several stakeholders 

in the industry. With the Central Agency Packaging Register a mandatory registration for all producers 

of sales or shipping packaging was introduced. This registration happens next to licensing of the 

packaging with the compliance schemes. All information on registered companies and the amount of 

packaging licensed are organized in the database LUCID and is publicly accessible. Additionally, 

producers also have to report the amount of packaging they bring into the market to the Central Agency 

Packaging Register. With this information, the CAPR can compare the amount of packaging that is 

registered, with the amount of packaging that is licensed with a compliance scheme and the market share 

of the producer. In this way, the CAPR can detect free-riders and advise the regional governments on 

consequential actions.  

 

 Alignment of licensing fees with ecological packaging design  

The German Packaging Act mandated compliance schemes to create incentives for producers and 

retailers to choose sustainable packaging design. The goal is that packaging design containing recycled 

materials or materials from renewable resources are supported, as well as the increase of recyclability 

of the packaging.  

 

 Recyclables bin and stronger organizational control by municipalities  

Although there is no mandatory integrated collection of packaging and non-packaging products, the 

German Packaging Act expands the opportunity for municipalities to collect other plastics and metals 

in the yellow bin. The municipality must come to an agreement with the compliance schemes on how 

to disentangle financial streams. To support the cooperation between municipalities and compliance 

schemes, the Packaging Act introduces some possibilities for municipalities to create a framework in 

which the waste collection should be fulfilled, and in this way, the two systems can be aligned. This 

means that municipalities can decide on the type of collection system, the size of the bins and the 

frequency of collection of all types of waste.  
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 Advanced citizen information duties  

Next to the municipalities, also the compliance schemes are responsible for informing citizens regarding 

the correct separation of the different waste streams. This should happen on a local as well as on a 

regional level. 
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Abstract 

The environmental crisis due to air pollution, high CO2 emissions, noise from traffic and soil 

ceiling requires profound changes to the car-dependent transport system. This article examines 

the political dynamics of German transport politics, focusing on the National Platform for 

Electric Mobility (NPE). It focusses on actor constellations and the conflicts that arise, as well 

as the temporal dynamics, within the electric mobility debate. The findings suggest that the 

NPE contributed to a narrow understanding of a mobility transformation based on electric cars, 

but is better described as ecological modernization. Within this narrow framework, a 

fundamental conflict unfolds between strong advocates versus those slowing down the 

ecological modernization of the car. A third group demands at least a partial departure from the 

automobile-centered model, but remains marginalized within the NPE. Aside from this core 

conflict, members of the NPE struggled over the location for battery cell production, the 

introduction of a purchase grant known as the environmental bonus, and the expansion of 

battery recharging infrastructure. These issues illustrate that discussions within the NPE relate 

to the political debates about the future of mobility, which have intensified in Germany in recent 

years. However, to date, such potentials have been limited to narrow auto-modernization, 

excluding a wider and more fundamental rethink of future mobility concepts. 
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1) Introduction 

In Germany the car dominates passenger transport. Automobility is associated with significant 

costs for the environment and society in the form of high CO2 emissions, air pollution in cities, 

large-scale land sealing by roads and parking lots, congestion, and risks to health and personal 

safety in road traffic. However, as Wolfgang Sachs noted decades ago, the impacts produced 

by the car system are much more far-reaching. We have long since been dealing with a "second-

order" environmental crisis (Sachs 1987, p. 588). Consequently, with the automobile monopoly 

and:  

“a priority on rapid through transit, no environment hospitable to the pedestrian is possible. The most 

decisive consequence of motorization is the destruction of the vital basis for nonmotorized movement and 

this goes for the all-around "clean" car as well.” (Sachs 1992, 192).   

In recent years, the problems of the automobile-centered transport system have become 

increasingly politicized – not least because, to date, the transport sector has not contributed to 

climate protection. In contrast to other sectors, CO2 emissions in the transport sector rose by as 

much as 3.7 percent between 1995 and 2018 (Federal Environment Agency 2020, Transport 

Emissions1). Certainly, cars have become increasingly efficient over time, but their increasing 

prevalence has led to rebound effects. In addition, new cars registered in Germany are becoming 

larger and heavier, with sport utility vehicles (SUVs) becoming more popular (Federal Motor 

Transport Authority 20202). In view of the great importance of the automobile and the 

overriding importance of the automotive industry for Germany's economy, politicians, trade 

unions, and even to some extent environmental NGOs have primarily viewed electric cars as 

the solution to traffic-related environmental problems. Over the past ten years, this topic has 

developed a new dynamic in German transport policy. 

To date, research has done little to address these political developments, the conflicts associated 

with them, and their significance for the transformation of the transport system. Scientists have 

primarily been concerned with developing visions and concepts for socio-ecologically and 

economically sustainable mobility (e.g., Kollosche & Schwedes 2016; Canzler & Knie 2015; 

Kingsley & Urry 2009). From this perspective, the car remains essential, and the idea gained 

ground that transformation will only be possible with the car instead of against it (Canzler 2016 

p. 78). Recently, more studies have been published that examine the dynamics driving ongoing 

political changes. Thiele et al. (2018) argue that the policy field is becoming politically relevant. 

This is due to the 2015 ‘Dieselgate’ emissions-cheating scandal3, and growing pressure from 

worsening environmental crises. However, studies underline that transport policy continues to 

be dominated by strong lobbying activities that restrain sustainable transport development 

(Haas & Sander 2019; Schwedes et al. 2015). To this end, the car lobby leverages its close ties 

to political institutions, which it has built up over decades (Bandelow et al. 2014). Recent 

analyses, however, raise doubts that the automobile companies and their lobby association (the 

German Association of the Automotive Industry, VDA) speak with one voice (Haas & Jürgens 

 
1 See, https://www.umweltbundesamt.de/daten/verkehr/emissionen-des-verkehrs, last accessed 15.05.2020. 
2 See, https://www.kba.de/DE/Statistik/Fahrzeuge/Bestand/b_jahresbilanz.html?nn=644526, last accessed 

15.05.2020. 
3 In 2015 illegal activities by major car manufacturers (e.g., Volkswagen) that aimed to circumvent legal limits 

to exhaust emissions became public, with huge reputational effects. Activities included the use of ‘defeat 

devices’ that were banned under European law in 2013. The devices detected vehicle-testing scenarios and 

temporarily manipulated engine performance to meet emissions standards, whereas under normal driving 

conditions the same vehicles grossly exceeded the emission standards for harmful nitrogen dioxide (NOx). 

https://www.umweltbundesamt.de/daten/verkehr/emissionen-des-verkehrs
https://www.kba.de/DE/Statistik/Fahrzeuge/Bestand/b_jahresbilanz.html?nn=644526


3 
 

2019). Instead, new constellations of actors emerge in the debates about alternatives to diesel- 

and gasoline-powered engines. 

This article seeks to further fill the research gap and contribute to the debate on transformation 

of the transport sector. Using the National Platform for Electric Mobility (NPE) as a case study, 

we explore the questions: Who is driving change in Germany's transport policy and who is 

thwarting it? Which conflicts are developing? The NPE existed from 2010 to 2018 and brought 

together around 150 stakeholders from different social sectors. We understand the NPE as an 

institutional terrain for negotiation processes in which controversies and interests are revealed 

and actors struggle for interpretative sovereignty. This ex-post analysis examines the structure 

and functioning of the NPE, and which conflicts and actor constellations developed in the 

course of its work. Based on our findings, we argue that a fundamental change in the transport 

system does not come from within its political institutions (such as the state apparatus in the 

narrower sense) and attached corporatist platforms that seek to advance innovation in the 

automobile industry. Instead, external pressure from bottom-up initiatives is required to push 

for transformation. 

The study data consists of 21 guideline-based expert interviews conducted in Germany during 

2018 and 2019. The participating experts were from associations, ministries, authorities, and 

think tanks that, based on their knowledge, provided insights into the disputes surrounding 

automobility in Germany. The interviews aimed to reconstruct the central lines of conflict in 

transport policy and within the NPE; their condensation into material policies; and to elaborate 

the differing visions of the future transport system. In addition, primary sources such as the 

progress and interim reports of the NPE and press releases were consulted to check (and, if 

necessary, supplement) interviewees' statements. Secondary sources such as newspaper articles 

serve to embed these statements with broader contexts. Our findings show that the 

transformation of the transport system has largely been reduced to a form of ecological 

modernization that builds on electric cars. Within this framework, a fundamental line of conflict 

develops between actors who either encourage or slow down ecological modernization. A third 

group is critical of this narrow understanding, but cannot assert itself in the debates. Within the 

NPE, the actors struggled with issues such as an environmental bonus4, battery cell production, 

and the promotion of the necessary recharging infrastructure. These conflicts illustrate how the 

actors influence the course of ecological modernization. They also reveal how the existing 

power relations within transport policy are reproduced in platforms such as the NPE. 

The rest of the paper is organized as follows: Section 2 describes the main features of 

transformation debates in the context of multiple crises – such as the ecological crisis and the 

financial crisis of 2008 – and outlines the analytical heuristic. Section 3 summarizes the 

contextual conditions under which the NPE was founded, and specifies its structure and 

operation. Section 4 presents findings on the conflict dynamics and actor constellation that 

emerged over time. Section 5 discusses the role of the NPE in a socio-ecological transformation 

of the transport sector, and concludes with an outlook on how a mobility transformation can 

(still) be possible.  

 

2) Multiple crises and transformation framework 

 
4 This is a bonus paid by the federal government, aiming to incentivize purchases of all electric-powered and 

plug-in vehicles. The struggles regarding the introduction of the bonus are presented in the paper.  
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The 2000s were marked by various crises. First and foremost, the outbreak of the financial and 

economic crisis in 2008 led to considerable economic setbacks, especially in 2009. The 

automotive industry was among those that were hit hard. Worldwide, passenger car production 

shrank by 5 percent (Kaufmann 2011, p. 49f.). Compared to other countries, German car makers 

did not experience a major crisis, as previous years had brought high profits. Thanks to 

extensive government support measures such as reduced-hours working benefits and purchase 

bonuses, they were even able to increase their profits in the following years. Although the 

expansion of automobile production made it possible to stabilize employment levels post-2008, 

at the same time the environmental problems caused by the automobile worsened. 

In parallel, awareness of the problem of anthropogenic climate change, which is mainly caused 

by the burning of fossil fuels, increased significantly in the 2000s. Examination of the transport 

sector shows that technology and control-optimistic crisis management exacerbated the climate 

crisis and caused other far-reaching problems. Governments in industrialized countries such as 

Germany promoted agrofuels as being ‘climate-friendly’. This fueled speculation on cereal 

markets and led to rising prices worldwide for food crops such as corn. As a result, so-called 

hunger riots broke out in numerous countries, such as Mexico (Dietz et al. 2019). This brief 

outline indicates that we are dealing with a multi-crisis constellation in which various 

intertwined problem dimensions interact (Bader et al. 2011).  

Crises are processes in which social conditions, the routinized processes of social organization, 

or everyday practices are interrupted. They are phases of insecurity, as those processes that are 

perceived as normal are disturbed. At the same time, there is also a chance that social reality 

may be questioned and new points of orientation sought. This is also the background against 

which the Enquête Commission "Growth, Prosperity, Quality of Life – Ways to Sustainable 

Economic Activity and Social Progress in the Social Market Economy," established by the 

German Bundestag in 2011, should be placed. 

The multi-crisis constellation was also taken up in the scientific context. Markard et al. (2012) 

state that a new, inter- and transdisciplinary field of sustainability transition studies has been 

established since the 2000s. Within this field, the terms transformation and transition are often 

used synonymously. Often, the underpinning theories of change, ontologies, or methodologies, 

and principles of transformation and sustainability, remain unclear (Götz et al. forthcoming). 

Karl Polanyi was a major influence on the concept of transformation. His book "The Great 

Transformation" (Polanyi 1957) analyzes the changes from the feudal to the capitalist mode of 

production, which he understands as the process of disembedding the economy from society, 

associated with strong shocks and social conflicts. In social-ecological contexts, the term 

transformation is experiencing a renaissance with reference to democratic change towards 

sustainability (e.g., Brand & Wissen 2017; WBGU 2011), even if it is not used in an analytical 

sense (as per Polanyi) but instead to guide future developments.  

Common to recent research on transformation, such as the much-acclaimed comments on 

planetary boundaries in the context of the Anthropocene debate (Rockström et al. 2009), is that 

such studies take the ecological crisis as their starting point. The diagnosis of the problem is 

clear: the ecological footprint of humanity far exceeds planetary ecological carrying capacity. 

There is an urgent need for a transformation towards an ecologically sustainable economy, a 

different way of producing and consuming, and a different mode of living. But what could such 

a fundamental change towards a sustainable society look like? What has to change? And which 

social structures and institutional arrangements are shaping the path of unsustainable economic 

activity and consumption? 
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There is by no means a consensus on such questions in the scientific debate. Brand (2016), for 

example, identifies a new critical orthodoxy in the application of the transformation concept, 

which provides a radical diagnosis of problems such as climate change and makes claims on 

possible solutions. However, the new critical orthodoxy – and this is especially true of the 

Anthropocene-approaches – is not based on an analysis of existing social power relations, which 

are responsible for creating numerous socio-ecological problems. Against this background, it 

is not surprising that the radical description of the problems corresponds with proposals for 

solutions that aim to optimize existing governance regimes. In this respect, there is no 

questioning of the inadequate and domineering way in which ecological crises are dealt with; 

rather, the approaches are based on a great ‘steering optimism.’ However, changes towards 

sustainable societies are brought by various pathways that are inherently contested: “Politics 

and power are important to how pathways are shaped, which pathways win out and why, and 

who benefits from them” (Scoones et al. 2015, 3; Leach et al. 2010).  

In turn, this criticism points to the fact that different ideas and social practices can be 

differentiated in the field of sustainability transformations. In conceptual terms, Stirling (2015) 

sums this up via the ideal-typical distinction between transformation and transition. He 

understands transitions in the sense of the change of the new critical orthodoxy as  

“managed under orderly control, through incumbent structures, according to tightly disciplined technical 

knowledges and innovations, towards a particular known (presumptively shared) end. This typically 

emphasizes integrated multidisciplinary science directed at processes of instrumental management through 

formal procedures in hierarchical organizations sponsored by the convening power of government.” (62)  

Transformations, on the other hand: 

“involve more diverse, emergent and unruly political alignments, challenging incumbent structures, subject 

to incommensurable, tacit and embodied social knowledges and innovations pursuing contending (even 

unknown) ends. Here there is a much stronger role for subaltern interests, social movements and civil 

society, conditioning in ambiguous and less visible ways the broader normative and cultural climates in 

which more explicitly structured procedures are set.” (ibid.) 

In the following, we take up this ideal-typical distinction in analyzing ongoing changes in the 

German transport sector. It particularly serves to draw attention to the power relations that 

determine pathways for transformation. As such, the analysis queries how negotiations within 

the NPE contribute to undermining transformation in the transport sector, and to what extent 

they renew existing power relations. 

 

3) The founding and structure of the NPE 

Before turning to the NPE it is important to emphasize that Germany is a “car-dependent 

society” (Jeekel 2013, 76 pp.). It was the automobile, in particular, that facilitated a process of 

increasing prosperity in Germany during the so-called ‘economic miracle’ after World War II. 

To this day, the automotive industry is the leading industry of the strongly export-oriented 

German economic model. This is reflected in the balance of trade: In 2018, the automotive 

industry achieved foreign sales of 276.6 billion euros (Statista 2020a). The automotive industry 

is also very important for Germany's domestic labor market: more than 800,000 people are 

directly employed in the automotive industry, and several hundred-thousand others are 

indirectly attached to it (Statista 2020b). The car is deeply ingrained in everyday and cultural 

practices. Furthermore, at least since the 1950s, the automobile is also dominant – specifically 

in transport infrastructure planning, but also other fields such as urban and landscape planning. 
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Infrastructures have been tailored to the needs of the working population. The interurban and 

highway network has been steadily expanded, while at the same time the rail network was even 

partially dismantled. However, growing automobility has left its mark and is a significant 

contributor to the emerging ecological crisis. In the 1970s, international debates about the limits 

of growth and sustainable development raised awareness for a much-needed transformation 

towards more socially, ecologically, and economically sustainable practices. This also 

stimulated political discussion in Germany concerning alternative futures within the transport 

sector (e.g., Canzler 2016).  

 

3.1. Electric mobility defined as battery-electric cars  

In this context, the electric car played an important role. Car manufacturers, suppliers, the 

electricity industry, politicians, and also environmental associations engaged in research and 

development of new technologies in the early 1990s (Zängl 1992). In 1991, Varta AG5 predicted 

that there would be one million electric cars registered in Germany by the year 2000 (quoted 

after Zängl 1992, p. 7). There were support programs for battery and power unit development 

and for pilot projects to test electric vehicles, such as on the German island of Rügen. Some 

federal states even introduced an environmental bonus for the purchase of e-cars. From the mid-

1990s, debates on the electric car seemed to dissolve. At the beginning of the 2000s, only 2,534 

e-cars were registered in Germany (as of 2002, Federal Motor Transport Authority, cited by 

Randelhoff 2012). This did not change until the middle of the first decade of the 2000s, when 

electric mobility returned to the political agenda in the context of climate protection debates. In 

the German Federal Government's Integrated Energy and Climate Protection Programme 

(2007), electric mobility was defined as a decisive component for achieving climate protection 

goals and reducing CO2 emissions. The National Electromobility Development Plan states that 

Germany is to "develop into a lead market for electromobility and thus enhance the 

competitiveness of the automotive and supplier industry as one of the most important pillars of 

German industry in the long term" (Federal Government 2009, p. 4). Against this background, 

there was almost a sense of déjà vu when in 2010 the German government set a target of one 

million electric cars by the year 2020. 

The National Platform for Electric Mobility (NPE) served as a forum to achieve this goal. The 

Federal Government launched the platform on 3 May 2010. The NPE's task was to combine all 

forces from business and industry, politics, and science, and to deliberatively develop strategies 

for the run-up to the e-mobility market.6 Four federal ministries, namely Economics (BMWI), 

Transport (BMVI), Environment (BMU), and Education and Science (BMBF), had already 

addressed the topic prior to the founding of the NPE. They all had corresponding departments 

and funding programs, such as the BMU's support program for electric mobility and the 

BMBF's materials research programs. The BMWI also had a bundle of measures to promote 

market-oriented projects and transport technologies. The BMVI, in turn, established a "Platform 

for Electric Mobility" in 2008, which was based at NOW (National Organisation for Hydrogen 

and Fuel Cell Technology7). The NPE aimed to more closely coordinate these parallel activities 

 
5 Varta (acronym for: distribution, recharging, repair of transportable batteries) is a long-established German 

company that produces batteries. 
6 See http://nationale-plattform-elektromobilitaet.de/hintergrund/die-ziele/, last accessed 20.06.2020 
7 NOW coordinates and manages the National Innovation Programme for Hydrogen and Fuel Cell Technology 

(NIP) and the Electromobility Model Regions program of the Federal Ministry of Transport and Digital 

Infrastructure (BMVI). NOW was found in 2008, see: https://www.now-gmbh.de/en  

http://nationale-plattform-elektromobilitaet.de/hintergrund/die-ziele/
https://www.now-gmbh.de/en
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and to establish the policy field of electromobility (#Interview NPE). However, the ministries 

were also in competition with each other and had different roles within the NPE. 

The exact meaning of electromobility was already defined in the National Electromobility 

Development Plan as referring to road transport and in particular to passenger cars and light 

commercial vehicles (Federal Government 2009, p. 6). However, it can also include city buses 

and other vehicles. Within the work of the NPE, this definition has been further restricted, as 

the focus was clearly on the automobile. The NPE dealt with all stages of the value chain, such 

as battery technology, charging infrastructure, network integration, certification and 

standardization, information and communication technology, and the appropriate framework 

conditions for expanding the e-car market. No role at all was assigned to rail transport, the 

electrification of public transport, and even road haulage. The future of electric mobility was 

thus narrowed in two ways: It focused on the passenger car, and thus on a specific mode of 

transport; and even more so on battery-electric vehicles, and thus on a specific technology. 

Taking the overall trends in transport policy into account, developments in transport policy at 

the end of the first decade of the 2000s can be defined by the slow recognition of new 

automobile technologies in existing car-oriented structures. This path can, at best, contribute to 

a form of ecological modernization, but not to a transformation that seeks to solve the multiple 

socio-ecological problems attached to automobility. 

The impetus for establishing the NPE came primarily from the Federal Chancellery. The 

National Academy of Science and Engineering (acatech) also played a vital role in the 

foundation and organization of the NPE (#Interview NPE). For example, an acatech report from 

spring 2010 already highlighted ways in which the run-up to the e-car market could be 

organized and where the challenges lay (acatech 2010). It recommended the establishment of a 

National Electromobility Platform, chaired by two ministries to coordinate activities. The key 

issues identified in the report, such as standardization, battery technology, and recharging 

infrastructure, were reflected in the titles of the NPE working groups (ibid., p. 14). 

 

3.2. Structure and functioning of the NPE 

The NPE was given high priority from the start. This is reflected in the fact that it operated at a 

high political level of state secretaries and heads of department. In addition, the Federal 

Chancellery approved the NPE's reports and was thus indirectly involved in its work. There was 

one State Secretary of each ministry, namely for Economics and for Transport, who, together 

with Henning Kagermann, the President of acatech, chaired the NPE's steering committee. The 

steering committee was the decision-making body of the NPE, and included the chairs of six 

working groups. An additional editorial team supported the steering committee in preparing 

reports and other publications. Several times a year, the six working groups brought together 

some 150 representatives from industry, science, politics, and other stakeholders such as trade 

unions and environmental associations. On the part of the Federal Government, the NPE was 

supported by the Joint Office for Electric Mobility (GGEMO). Here, a delegation model applied 

in which each of the four federal ministries sent a representative. 

In addition, acatech also chaired the organization through Kagermann, who moderated the NPE 

and coordinated its communication. Over time, Kagermann's office increasingly took over 

coordination tasks from GGEMO (#Interview NPE). This included, for example, all matters 

relating to content, writing reports, and organizing editorial meetings. The preparations for the 

steering committee meetings were also closely linked to Kagermann's office. Kagermann again 

acted more or less as the spokesperson of the NPE (#Interview NPE).  
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The NPE consisted of about 150 different stakeholders and representatives of administrative 

bodies. In addition to central automobile manufacturers such as Volkswagen (VW) and 

suppliers such as Siemens, the NPE also included organizations such as the VDA (The German 

Association of the Automotive Industry), the ADAC (The General Automobile Association of 

Germany), IG-Metall (Industrial Union of Metalworkers) as the central trade union, various 

start-ups, research institutions and the Federation of German Consumer Organizations, and the 

German environmental NGO NABU (Nature and Biodiversity Conservation Union). However, 

the various interests were not equally represented. For example, the BMVI and BMWI played 

a more important role than the BMU and BMBF. Each of them, together with a state secretary, 

provided a chair of the steering committee. However, the extent to which a ministry was able 

to assert itself ultimately depended also on individuals in the ministries and on the political 

backing that person was given in-house (#Interview NPE). 

In addition to political logics, social interest groups were also represented to varying degrees in 

the NPE (Schwedes et al. 2015). The automotive and supplier industry formed by far the largest 

group (22 percent) in the NPE, and the electrical industry and IT sector accounted for a further 

15 percent of representatives. In contrast, civil society actors, i.e., representatives of 

environmental protection and consumer associations, accounted for just three percent, and trade 

union members two percent. The mid-sized groups represented universities and science (14%), 

the chemical and battery industry (14%), and politics, administration, and authorities (9%). As 

we will show below, environmental and consumer protection groups in particular were barely 

able to assert their views in the discussions against industry representatives.  

Schwedes et al. (2015) previously compiled findings on the working methods within and 

between the NPE committees. They show that, due to its informal communication channels and 

unstructured working methods, the NPE's decision-making procedures remained opaque. This 

concerned, for example, the absence of a minority vote in the working groups, contact with the 

media, and exchanges between the working groups. The authors conclude that the high degree 

of informal procedures within the NPE contributed to the inability of the weaker interest groups 

to assert their concerns. Furthermore, the working groups were primarily led by industry 

representatives, who also dominated the steering committee. NABU was the sole environmental 

organization in the editorial team, which played an important role in the work of the NPE as it 

was there that the actual conflicts were fought out and the positions smoothed (#Interview 

NPE).  

Numerous environmental associations criticized the NPE's working methods as non-transparent 

(WWF et al. 2012). This included the awarding of contracts to independent institutes and 

service providers, as well as the criteria for funding the NPE's recommendations. Critics also 

demanded that the discussion papers of the editorial team and the working groups, as well as 

the minutes of the steering committee, should be available to the members of the platform. The 

organizational setup of the NPE allowed for decision-making processes that were dominated 

by executive bodies and industrial stakeholders. The NPE can therefore be described as a forum 

that – with marginal participation of environmental and consumer interests – aimed to advance 

innovations solely within the automotive industry. In the next chapter we develop a temporal 

classification of the NPE and analyze the struggles that unfolded within the forum.  

 

4) Conflict dynamics and new actor constellations 

In the literature on the NPE, some scholars argue that stakeholders such as the automotive and 

supplier industries have been particularly successful in pushing their interests through 
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(Schwedes et al. 2015). This finding implies that this industry sector pursues largely 

homogeneous interests. However, recent studies have cast doubt on this assumption. Haas and 

Jürgens (2019) show, for example, that the three major German automotive manufacturers 

(BMW, Daimler, VW) have pursued different goals with regard to propulsion technology. This 

led to a strong conflict between VW and the VDA that culminated in 2019. While the VDA 

called for further openness to technology, VW insisted on a commitment to battery-electric 

propulsion as the future technology. It is therefore necessary to analyze in more detail which 

actors are committed to electromobility and in what ways, and which constellations of actors 

and lines of conflict have developed within the NPE's narrow focus on electric cars. 

 

4.1. A matter of timing 

As previously mentioned, the topic of electromobility has gained attention since the late 2000s. 

However, this is not a linear process, but rather three phases can be distinguished. In the first 

phase, from the financial crisis in 2008 until 2011, the automotive industry and also politicians 

were euphoric in the press. The then chairman of VW, Martin Winterkorn, believed that the 

future belonged to the electric car (Büschemann, 2008). Dieter Zetsche, then head of Daimler, 

defined electric cars as an "important component of future mobility" (Pander, 2008). Siemens 

Chairman Peter Löscher even defined it as a "multi-billion market" (Balser, 2009). This first 

phase of optimism ended, paradoxically, shortly after the start of the NPE. 

Subsequently, in the second phase between 2011 and 2015 electric mobility lost importance in 

debates on the future of mobility. Looking at the leading mobility trade fair, the International 

Automobile Show (IAA), in 2011, Greenpeace expert Wolfgang Lohbeck stated: "The 

enthusiasm for electromobility is over. Hardly anyone talks about it anymore, at most the 

Chancellor" (Lohbeck, 2011). The German automobile industry recovered quickly from the 

economic crisis and, beginning in 2010, manufacturers were once again making high profits 

from the sale of diesel and petrol cars. One of our interviewees also noted that the NPE 

experienced typical technological and innovation policy cycles (#Interview NPE). In the 

beginning, there was enthusiasm with ambitious goals for technological development and 

market expansion. With such expectations, pressure grew over time to deliver, to bring products 

forward, and ultimately to achieve the goal of one million vehicles by 2020. At the same time, 

however, the problems within the NPE became apparent, concerning issues such as battery 

production, range, charging infrastructure, and the price of e-cars. The discussion of 

electromobility gained new momentum from the Dieselgate scandal of 2015 (#Interview NPE, 

also Thiele et al. 2018). 

This phase since 2015 is characterized by increased importance of electric mobility and a new 

dynamic in the field. This is because the automotive industry's loss of legitimacy following 

Dieselgate, and the associated personnel changes (particularly in the VW Group) have opened 

up new opportunities for the development of electric cars. BMW pushed ahead with the 

development of e-cars and launched its i3 model as early as 2014. In addition, German cities 

experienced a series of lawsuits against high air pollution levels, filed by the NGO German 

Environmental Aid. Also, the European Commission filed a case against Germany for 

exceeding critical air pollution values that were agreed upon by the European member states. 

The Chinese e-auto quotas and new competitors such as Tesla put additional pressure on 

German car manufacturers to promote e-mobility (Brunnengräber & Haas 2020). These overall 

dynamics and developments were also reflected to some extent in the NPE (prior to its 

dissolution in 2018). 
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4.2. A fundamental conflict between hastening and hindering ecological modernization 

Across the temporal phases, three different groups of actors can be identified within the NPE. 

The first group included those slowing down ecological modernization of the car. This proved 

to be the dominant group of actors during the NPE's term. It included IG Metall as well as the 

car manufacturers, some suppliers, and the VDA. None of these actors directly argued against 

the electric car. However, by referring to necessary preconditions and insisting on technological 

openness, they slowed down the market run-up. The second group comprised those seeking to 

make electric cars more widely available and who were pursuing new, digital, and networked 

concepts in the mobility sector. They can be described as the group pushing ahead with 

ecological modernization. This included the BMU, the energy suppliers, and large numbers of 

start-ups in the mobility sector. A third group within the NPE consisted of those who sought to 

address issues beyond the ecological modernization of the automobile. However, this group 

was hardly involved in the work of the NPE and was therefore largely marginalized. The group 

included the environmental and consumer protection associations and the Association of 

German Transport Companies (VDV) as a lobby group for local public transport. This 

assignment of individual actors to one of the groups should not be understood as a rigid 

affiliation. Rather, they can be assigned along this major fault line in order to structure the field. 

There are also quite different positions within organizations such as IG Metall and the car 

manufacturers, regarding the future of e-cars. Especially within the VW group, a clear shift can 

be observed in recent years towards a proactive policy of pushing for e-cars. 

The first dominant group includes actors whose attitude towards electromobility is ambivalent 

because they are strongly anchored in the traditional fossil-fueled automobile system and, at 

the same time, have to open up for alternative technologies. This is particularly evident among 

car manufacturers and trade unions. One interviewee spoke of a "double strategy" among these 

actors (#Interview Representative of Federal Government I). "And that means […] they act like 

that and say ‘Yes, electric mobility is very important’. And when the instruments are up for 

debate 'No, no, no, it can't be done that fast. There are so many questions to be answered, so 

many questions left unanswered’.” Conversely, this strategy slows down developments in e-

mobility. However, these actors are not homogeneous.  

The role of IG Metall, which represents the interests of employees in the automotive industry, 

is ambivalent. The union is facing a dilemma. On the one hand, its primary role is to preserve 

the well-paid jobs in the automotive industry. At the same time, the mid-term prospects for the 

industry are uncertain, and a shift towards new technologies is becoming increasingly 

necessary. This tension is also reflected in the attitude of IG-Metall. It argued throughout the 

working period of the NPE that electromobility will cost Germany thousands of jobs (Wenzel, 

2018). It also presented arguments for slowing down developments, i.e., that electricity needs 

to be one hundred percent renewable before electric vehicles can represent an alternative to 

diesel and gasoline propulsion. "That's why Berthold Huber [then first chairman of IG-Metall, 

and member of the NPE steering committee] insisted in the "Platform": The electricity must 

come from renewable energy. With success. The NPE has clearly committed itself to this. And 

also, the federal government." (IG Metall 2011). Also, as the debate on electromobility picked 

up speed again around 2015, it advocated a necessary openness to all technologies (IG Metall 

2017). Despite this stance, IG Metall insisted that the entire supply chain in e-mobility must be 

located in Germany. This ambivalent strategy might lend some truth to IG Metall's description 

of itself as a new "driver with traction" that takes necessary boundary conditions and realities 

into account (#Interview IG Metall). However, in recent times there seems to be a growing 
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openness to debate within IG Metall on the question of how the transformation of the car 

industry can succeed (Burmeister 2019). 

The attitude of car manufacturers is similarly ambivalent. One interviewee criticized that "the 

basic problem with the e-car is that it's almost a running joke that the car industry always says, 

‘yes, and in two years the e-car revolution is coming,’. But it's real, and you've been hearing 

that for 10 years now. And now it's exactly the same thing again." (Interview VZBV). Other 

actors also saw a lack of enthusiasm for electromobility, although perspectives among the 

manufacturers varied (#Interview ADAC) and therefore slowed down further developments 

within the NPE. As one interviewee pointed out, the car manufacturers acted according to the 

motto "we don't openly say that we are against electromobility, but on the contrary we pretend 

to be in favor of it. But we only push instruments that don't work; and those that are effective, 

we have to prevent" (#Interview Representative of Federal Government I). However, there were 

also differences between individual car manufacturers. BMW was among the first to commit 

itself to electric power systems. The group developed the i3 model and launched a large-scale 

trial involving 500 electric Mini models in 2008, but this failed due to the limited range of the 

cars at that time (Dudenhöffer 2016, p. 90). More recently, BMW pursues a path without 

committing itself to any particular technological preference. In the Winterkorn and Piech era, 

VW showed a rather skeptical attitude towards electric mobility. Although VW supported the 

initial euphoria, Winterkorn speaks out pessimistically in 2010: "In the long run, there will be 

no money to be made from it" (WiWo Blogs 2010). In 2015, VW's head of branding Diess (who 

moved from BMW in 2014) argued for the production of lithium-ion batteries in Germany 

(Automobilwoche 2015). Since 2018, under the leadership of Diess, the company has pursued 

development of electric cars. Daimler has taken a (somewhat unsuccessful) middle position. It 

has long been a leader in the development of fuel cell technology. It announced the start of the 

Necar 5 ("New Electric Car") for 2004, but nothing came of it. In 2014 the company announced 

that it would begin series production of hydrogen-powered cars, but then postponed the start 

until 2017. Daimler has not promoted the electric car for a long time. Only recently, in 2019, 

the company announced that it will release various electric cars. With this ambivalent attitude 

among German car manufacturers, it is also difficult for suppliers to clearly position themselves 

in the market. These component suppliers are heavily dependent on the auto manufacturers and 

must therefore perform a certain balancing act between improving existing technologies such 

as diesel and investing in new technologies. In view of those uncertainties among the auto 

manufacturers, their component suppliers remain hesitant about optimizing existing 

technologies (e.g., of diesel cars) on the one hand, and committing to emerging technologies on 

the other (#Interview Bosch). 

In contrast to the first group, a second group is pushing for ecological modernization by means 

of electric cars. This includes, for example, the Ministry of the Environment, start-ups, and the 

electricity industry. For energy suppliers such as E.ON, RWE, and Vattenfall, electric mobility 

represents a new business model if they can provide the charging infrastructure and connected 

services and sell additional electricity. Digital electromobility also opens up new business 

opportunities for start-ups. In the area of charging infrastructure in particular, new platforms 

such as Intercharge and Plugsurfing are emerging, which make it easier for customers to charge 

their e-cars throughout Europe. They aim to ensure that the energy and transport sectors are 

more closely linked in the future (#Interview Start-ups). The Ministry of the Environment is 

pushing for the market launch of e-cars in order to achieve major successes in climate protection 

as quickly as possible. Parts of the federal executive bodies also see great opportunities in 

sectoral coupling and the switch to 100 percent renewable energies to drastically reduce CO2 

emissions. From the Ministries' perspective, technological solutions are the best way forward, 
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as less social resistance is to be expected here than, for example, with modal shift or a traffic 

subsistence strategy (#Interviews Representatives of Federal Government I, II). 

Compared to these 'ecological modernizers', there is a third group that is more critical of the 

discussions about the electric car. These are primarily the environmental and consumer 

associations, which do not reject electric mobility per se, but call for more far-reaching 

measures. This is evident in a joint statement from the German Renewable Energy Federation, 

WWF, NABU, and Climate Alliance on the third progress report of the NPE (WWF et al. 2012). 

The associations declared tax incentives for electric cars, as envisaged by the NPE, to be 

counterproductive. They expressed the necessity to discuss small, light, energy-efficient and 

resource-saving vehicles and ambitious CO2 limits of 80 grams per kilometer by 2020 in order 

to reach climate change targets. The NGOs further requested a broader debate regarding the 

contribution of electric mobility to climate protection. This implied, for example, to critically 

discuss the environmental impact of resource extraction and to seek appropriate recycling 

systems. In addition, the Alliance criticizes that electric mobility is narrowly defined as relating 

solely to electric cars. Instead, it calls for a more comprehensive understanding of 

electromobility, including rail and new mobility options such as e-scooters. This direction is 

also taken by the Association of German Transport Companies (VDV), which has repeatedly 

criticized the Federal Government's one-sided policy of promoting electric cars that results in 

marginalizing public transport (including the VDV 2013). However, some topics were largely 

ignored, such as the social and ecological problems associated with resource extraction; the 

electrification of public transport; and the role of the customer; and impacts on consumers, for 

example concerning data handling. This third group had only limited success in incorporating 

its demands into NPE reports. One interviewee commented that at some point marginalized 

actors "no longer felt represented within the NPE" (#Interview VZBV). 

 

4.3. Contradicting conflicts and reproduction of power relations 

The identification of the three groups of actors is helpful in structuring the conflict dynamics 

within the NPE. The following sections discuss the NPE's internal conflicts regarding: 

establishing battery cell production in Germany, haggling over the ‘environmental bonus’ 

purchasing incentive for electric cars, and the funding schemes for charging stations. It will be 

shown that the actual conflict situations are complex, but that the constellations of actors 

identified above are helpful points of reference. In addition, the conflicts make it possible to 

trace how existing power relations in the transport sector are reproduced in the field of 

electromobility. 

 

 

4.3.1. Struggles over battery cell production in Germany 

The conflicts surrounding battery cell production reflect the core conflict between the first 

group supporting ecological modernization and the second one slowing it down. Political 

representatives such as the former State Secretary for Economics Matthias Machnig (SPD, 

Social Democratic Party), strongly supported the production of lithium-ion batteries in 

Germany. According to one interviewee, Machnig was outraged about the delaying strategy of 

the automotive industry: “For years you have been telling us that something has to be done, and 

you do nothing. And every time it comes down to a decision, you say, ‘We can't decide yet, we 
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don't know enough.’” (#Interview Representative of Federal Government I) The trade unions 

also urged the companies to establish domestic battery cell production in order to retain jobs in 

Germany and strengthen an employment-oriented change within the automotive industry, 

especially as political pressure concerning issues of climate change and the pressure on the 

industry from foreign producers increased over the working period of the NPE (#Interview 

DGB). According to IG Metall, the battery cell is a "key technology, where gigantic 

dependencies are imminent." (#Interview IG Metall). The German Federation of Trade Unions 

(DGB) went the extra mile. In their opinion, "the larger manufacturers are trying to avoid 

responsibility. There are various research projects, but the companies obviously only want to 

get involved once the product is marketable, so we actually expect the OEMs to take a 

somewhat more offensive stance.” (#Interview DGB).  

The supplier Bosch in particular was under pressure to engage in battery production. However, 

the company rejected the demands of politicians and trade unions, arguing that battery cell 

production in Germany was not profitable and that the upfront costs would be immense. 

(#Interview Bosch). Bosch assessed the risk to be of such magnitude that the venture would 

require at least a decade to become profitable. The companies would have to ensure at a very 

early stage that the cells could be distributed. In other words, it would be necessary to guarantee 

that the battery cells to be developed and manufactured by the auto suppliers would actually be 

purchased by the car manufacturers. However, those conditions were not met at the time.8  

Within the NPE, these discussions took place high up in the Steering Committee, attended by 

all the industrial representatives. "But it was a tough negotiation process, and in the end the 

roadmap was presented to the outside world." (#Interview NPE) This roadmap was published 

in 2016. It outlined the framework conditions that would be needed to establish battery cell 

production in Germany. The report suggested that an investment of approximately 1.3 billion 

euros and financial stamina would be required. It assumed that the production costs would be 

redeemed over a period of up to 10 years. The report advised considering state support (NPE 

2016, p. 7, 45) especially as the production involves great uncertainty as to whether such an 

investment would pay off for industry. Ultimately, the efforts of politicians and trade unions 

failed in their attempts to oblige the supplier Bosch.  

The struggles over battery cell production underline the ambivalence within trade unions: On 

the one hand, the trade unions have an interest in securing well-paid jobs and those assured by 

labor agreements within the fossil industries. On the other hand, they must open up to new 

technologies in order to secure a high level of employment in the future. The conflict also 

highlights the ‘wait-and-see’ approach of the automotive industry, which has long delayed 

developments in e-mobility. However, the pressure is growing, and VW and the supplier 

Siemens, for example, have since entered into partnerships over several years to produce 

lithium-ion batteries in Europe.9 

 

4.3.2. The environmental bonus – a matter of will and timing 

The issue of a purchase incentive for e-cars was long disputed within the NPE as a central 

suggestion of the actor group favoring ecological modernization of the car (#Interview NPE). 

 
8 Such a consumer guarantee model already existed elsewhere, for instance between Panasonic and Tesla. 
9 See, https://www.volkswagen-newsroom.com/en/press-releases/volkswagen-and-northvolt-form-joint-venture-

for-battery-production-5316; https://press.siemens.com/global/en/pressrelease/siemens-and-northvolt-partner-

next-generation-lithium-ion-battery-cell-production, last accessed 22.06.2020 

https://www.volkswagen-newsroom.com/en/press-releases/volkswagen-and-northvolt-form-joint-venture-for-battery-production-5316
https://www.volkswagen-newsroom.com/en/press-releases/volkswagen-and-northvolt-form-joint-venture-for-battery-production-5316
https://press.siemens.com/global/en/pressrelease/siemens-and-northvolt-partner-next-generation-lithium-ion-battery-cell-production
https://press.siemens.com/global/en/pressrelease/siemens-and-northvolt-partner-next-generation-lithium-ion-battery-cell-production
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Back in 2009, Rainer Brüderle, then Minister of Economics, and Peter Ramsauer, then Minister 

of Transport, ruled out purchase incentives. Ramsauer argued that electromobility had to 

become commercially attractive to the extent that “there was no need for state incentives to buy 

on top of it” (Spiegel, 2009). Brüderle warned against an “international race for subsidies.” He 

pointed out that the government had already pledged 500 million euros by 2011 to promote 

electromobility (Öchsner, 2010). Within the NPE it was commonly believed that a purchase 

incentive would not be enforceable (#Interview NPE). In contrast, the Environmental Ministry 

and in particular the then Secretary of State Machnig (who later moved to the Ministry of 

Economics), already campaigned for such a scheme in 2009 in attempts to subsidize the 

purchase of electric cars registered between 2012 and 2014, by between 3,000 and 5,000 euros 

(Spiegel, 2009). However, this proposal was not accepted at the time.  

The discussion of a purchase incentive received new momentum around 2015, because sales of 

electric cars lagged behind the targets. Within the NPE, the question arose of how to reach the 

defined target of 1 million cars by 2020. According to one interviewee, the problem analysis 

was that: although the charging infrastructure was expanded and manufacturers also supplied 

new models, the price of e-cars was still too high (#Interview NPE). At the same time, pressure 

grew as registrations of electric vehicles increased significantly in other countries such as 

Sweden and France where subsidies were available. This sparked new interest across NPE 

members. An agreement was reached on a purchase subsidy in 2016, but probably only because 

"BMW in Munich made a strong case to the CSU [Christian Social Union in Bavaria10] and the 

CSU suddenly lobbied for the purchase subsidy" (#Interview Representative of Federal 

Government I). The background to BMW's lobbying was that sales figures for the i3, which 

would be launched in Germany in November 2013, were significantly below expectations. 

Machnig (SPD), the then State Secretary for Economics, together with the Ministry of the 

Environment, once again campaigned for a purchase premium. Top-ranking politicians from 

both the SPD and CSU parties favored the idea and, ultimately, the CDU leadership also 

agreed.11 Accordingly, the introduction of a purchase subsidy was then decided at a car summit 

at the German Chancellery in April 2016. Under the scheme, electric cars would be subsidized 

by 4,000 euros (for e-cars up to a list price of 60,000 euros), to be funded equally by the federal 

budget and the automobile companies. Environmental and consumer associations criticized the 

government's actions, and start-ups were also of the opinion that a tax rebate or cuts similar to 

those in the Netherlands or Norway would be more successful (#Interview Start-ups). 

The dispute over the environmental bonus illustrates the dynamics within the electromobility 

debate. The topic again became particularly relevant when BMW launched the i3 and lobbied 

the regional CSU party in Bavaria to introduce an environmental bonus. In return, the company 

entered into an alliance with the second group within the NPE, those seeking to accelerate 

ecological modernization, who had long argued for the environmental bonus. The case also 

shows that change largely depends on the will of the automotive industry and matters of timing. 

The year 2015 in particular was marked by the Dieselgate scandal, and it became apparent that 

the target of one million electric cars by 2020 would not be achievable. 

 
10 The CSU is the regional sister party of the Christian Democratic Union (CDU). It operates only in Bavaria 

and, except for two election periods, has held a majority in the Bavarian Government since 1966. 
11 There were also votes against an environmental bonus. Wolfgang Schäuble, then Minister of Finance, 

explained that it cannot be a governmental task to enhance car sales; Herbert Behrens, a traffic expert from the 

Left Party, argued that there should be no subsidies for e-cars while they only serve to compensate for the poor 

CO2 performance of diesel and petrol cars; see 

https://www.waz-online.de/Mehr/Auto-Verkehr/Aktuelles/Kommt-der-Milliarden-Anschub-fuer-Elektroautos, 

last accessed 22.06.2020 

https://www.waz-online.de/Mehr/Auto-Verkehr/Aktuelles/Kommt-der-Milliarden-Anschub-fuer-Elektroautos
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4.3.3. Controversies over charging infrastructures  

Conflicts also arose concerning the recharging infrastructure as an essential precondition for 

electric car mobility. Several studies have shown that the range of electric cars influences 

buying behavior (e.g., Degirmenci & Breitner 2017; Franke & Krems 2013). Accordingly, 

working group 3 of the NPE, chaired by Karsten Wildberger of E.ON and Roland Busch of 

Siemens, focused on the development of the charging infrastructure. The discussions primarily 

concerned rapid-charging stations in public areas that are important for long-distance traffic. 

As one interviewee pointed out, the issue of charging infrastructure could also have been better 

addressed in order to achieve nationwide electrification; and that one must also "create 

incentives and legal prerequisites so that I can also do this in the private sector, so that a 

charging infrastructure can develop there” (#Interview VW). This applies, for example, to 

multi-story car parks or new buildings, where the installation of charging stations could be made 

legally binding.  

The design of charging cables was a source of many disagreements. There were conflicts 

between the providers of charging infrastructures and the automotive industry. One side sought 

shorter development cycles and more rapid expansion of the e-car fleet, whereas the other side 

had recently launched diesel products that it also wanted to be profitable (#Interview 

Representative of Federal Government I). On a more technical level, there was "a basic conflict 

between the utilities, i.e., the energy supply companies and the [auto sector] OEMs and 

suppliers." (#Interview NPE) The automotive industry argued for cables attached to the 

charging station. Energy suppliers preferred cars to carry their own cable, as charging points 

are always at risk of vandalism. This option was also supported by local governments, who 

were averse to cables attached to stations for liability reasons (#Interviews Representatives of 

Federal Government I, II).   

Further conflicts emerged regarding the policy of publicly funding charging infrastructure. In 

May 2016 the Federal Cabinet adopted a market incentive program for electromobility.12 A 

total of 300 million euros was allocated to partly fund the installation of at least 15,000 publicly 

accessible charging stations from the start of 2017 until 2020; 100 million euros was allocated 

for charging up to 22 kW and 200 million euros for rapid-charging stations with capacities of 

22 kW and upwards. One interviewee was skeptical that the funding would benefit different 

stakeholders to the same extent (#Interview Start-ups). The argument goes that funding 

programs disproportionately benefit large German companies familiar with the application 

procedure defined for the German context. Also, preconditions for funding foresee that charging 

stations are connected to an IT-backend for e-roaming. Via these platforms, drivers of electric 

cars can charge their vehicles using a single access medium, regardless of who operates the 

charging station. Currently, only a handful of e-roaming platforms exist, such as ‘Plugsurfing,’ 

e-clearing.net by Smartlab, and ‘Intercharge’ by Hubject.13 Hubject, for instance, is a joint 

venture between the large companies in the automotive and electricity markets: BMW, Daimler, 

Volkswagen, Bosch, Siemens, and EnBW. It claims to be the largest charging network 

worldwide, with more than 200,000 charging stations and more than 600 B2B partners across 

 
12 See, https://www.bmwi.de/Redaktion/EN/Artikel/Industry/regulatory-environment-and-incentives-for-using-

electric-vehicles.html 
13 See, 

https://www.bav.bund.de/DE/4_Foerderprogramme/6_Foerderung_Ladeinfrastruktur/4_Fragen_und_Antworten/

4_Anforderungen/Fragen_zu_Anforderungen_node.html, last accessed 24.04.2020. 

https://www.bmwi.de/Redaktion/EN/Artikel/Industry/regulatory-environment-and-incentives-for-using-electric-vehicles.html
https://www.bmwi.de/Redaktion/EN/Artikel/Industry/regulatory-environment-and-incentives-for-using-electric-vehicles.html
https://www.bav.bund.de/DE/4_Foerderprogramme/6_Foerderung_Ladeinfrastruktur/4_Fragen_und_Antworten/4_Anforderungen/Fragen_zu_Anforderungen_node.html
https://www.bav.bund.de/DE/4_Foerderprogramme/6_Foerderung_Ladeinfrastruktur/4_Fragen_und_Antworten/4_Anforderungen/Fragen_zu_Anforderungen_node.html
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46 countries.14 The current “Charging infrastructure for electric vehicles” funding guideline not 

only promotes the installation of charging points, but simultaneously specific technological 

options and business models that are dominated by large players in the energy and automotive 

industries (#Interview Start-ups). 

The conflicts surrounding charging infrastructure highlight several issues. Firstly, it is apparent 

that these are 'at right angles' to the main line of conflict between supporters and those slowing 

down electric mobility. For example, the automobile companies were hesitant to switch to e-

cars, but then wanted to be involved in the development of new business areas. Also, the focus 

on rapid-charging stations in public spaces turns e-mobility into a contested business field. 

Starts-ups, as well as the quasi-monopolists of the German energy and automotive industries, 

are competing for market share, whereas with large ventures (such as Hubject) the established 

power relations tend to prevail.   

 

5) Change from within the system is unlikely 

Politics, industry, and (to some extent) environmental organizations reacted to the employment 

crisis in the course of the economic and financial crisis of 2007/2008, and the ecological crisis, 

by pushing for electric mobility. The NPE was therefore established, but ultimately contributed 

to a rather narrow understanding of the concept that focuses on passenger transport – 

specifically the automobile – and on battery-electric technologies. Based on that definition, 

political measures to tackle the multiple crises are constrained to variants of automobility. As 

such, the current path in transport policy follows the logic of ecological modernization, simply 

exchanging one propulsion technology by another within the same transportation framework. 

This does not set the course for a far-reaching transformation, which would rely on new 

mobility structures and behavior patterns and that would prevent, in the words of Wolfgang 

Sachs (1992), a "second-order" environmental crisis. 

Despite the narrow focus of the NPE, different constellations of actors and temporal dynamics 

become visible. To some extent, German auto manufacturers such as BMW, Daimler, and VW 

have each pursued different strategies right from the start. BMW invested more in battery-

electric technologies, whereas VW only belatedly changed course under the direction of CEO 

Bernhard Diess (Haas and Jürgens 2019). Daimler, on the other hand, has pursued a path that 

was more open to diverse alternative technologies and was a pioneer in the field of fuel cell 

technology. Beyond these differences, there is a fundamental line of conflict between actors 

who seek to either promote or slow down the ecological modernization of the car. The car 

industry is hesitant to change its established business model, and has thwarted any profound 

change. However, the struggle over battery cell production, and haggling over the vehicle 

environmental bonus and the design of the charging infrastructure also illustrate that these 

conflicts are not only more nuanced but also entangled with temporal dynamics.  

Despite the high-level composition of the NPE, its impact was limited. It clearly failed in its 

primary goal of putting one million electric cars on Germany's roads by 2020. At the end of 

2019 a mere 136,617 electric cars were registered in Germany (KBA 2020). A section of the 

NPE's final report implies that all actors shared responsibility for this failure, as the delay was 

caused by "the lack of wider timely availability of vehicle models, the later implementation of 

the support programme for the development of the charging infrastructure, the lack of a legal 

framework and the delay in implementing the environmental bonus" (NPE 2018, p. 6). 

 
14 As of 21. April 2020, see https://www.hubject.com/hubject-consulting-x-gpjoule/, last accessed 20.06.2020 

https://www.hubject.com/hubject-consulting-x-gpjoule/
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Nevertheless, the NPE laid the foundations for the expansion of electric mobility in Germany. 

Several interviewees pointed out that it helped to make positions and negotiation processes 

more transparent and that it revealed underlying conflicts early on. As such, it supported the 

political process of establishing Germany as a lead market for electric mobility (#Interviews 

Representatives of Federal Government I + II, NPE, Bosch, Start-ups). Ultimately, the NPE 

also initiated some regulatory measures, such as the Electric Mobility Act (enforced in 2015) 

and the Charging Station Directive (effective 2016).  

The outlined trend of a technological transition based on the electric car continues at present. 

This becomes particularly clear with the Climate Protection Law of 2019 (Haas & Richter 

2020). Germany's Climate Action Plan 2050 (BMU 2016) sets a challenging target of reducing 

transport sector emissions to 95–98 million tonnes of CO2 equivalents by 2030. In order to 

ensure this goal, the Climate Protection Programme 203015 defines measures that focus 

predominantly on electric cars, although it also highlights investment in the rail network and a 

shift of traffic to rail. Further subsidization and funding will be provided without addressing 

specifications on the size or material impact of electric automobiles. Thereby, the Climate 

Protection Act follows the approach of the NPE in restricting what is an urgent transformation 

of the entire transport system instead to a narrow switch to electric cars. 

Despite these developments, changes in the political landscape could lead to a transformation 

of the transport system. This is due, not least, to the many initiatives that are emerging locally. 

Examples include the Berlin initiative "Fahrradvolksentscheid" and various alliances for a fair-

priced local public transport system. The current COVID-19 crisis is demonstrating just how 

effective these bottom-up activities are. In a very short time, Berlin districts such as 

Friedrichshain/Kreuzberg have succeeded in installing pop-up cycle lanes and converting 

streets into playgrounds for children. This was made possible as Berlin has a mobility law that 

was pushed for by its Fahrradvolksentscheid (‘Cycling Referendum’). Certainly, and despite all 

these initiatives, it is particularly important in times of COVID-19 not to lose sight of the role 

of public transport as a critical infrastructure that ensures residents are able to access essential 

services. In the long term it will be crucial to extend public transport and make it more 

attractive; to provide additional space for cyclists and other forms of micro-mobility, for 

pedestrians, playgrounds, and recreation areas; and to further reduce the valuable public space 

that cities allocate to private vehicles when in use (i.e., traffic) but also their additional spatial 

demands when not in use (e.g., valuable public space that is assigned free or at very low cost 

for on-street parking, parking lots, etc.). This would create necessary structures for a genuine 

transformation of mobility (Petri 2020). The NPE contributed little to such a change. It stood 

for the predominant strategy of an orderly, top-down controlled transition that perpetuates car 

dependence and dominance while simply modernizing its powertrain.  
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https://blog.wiwo.de/wattgetrieben/2010/07/05/der-schulterschluss-bei-der-elektromobilitat-ist-spurbar/
https://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Anforderungpapier_WWF_BEE_Klima-Buendnis_NABU.pdf
https://www.wwf.de/fileadmin/fm-wwf/Publikationen-PDF/Anforderungpapier_WWF_BEE_Klima-Buendnis_NABU.pdf


22 
 

VW – Volkswagen AG (November 2018) 

VZBV – Federation of German Consumer Organizations (Verbraucherzentrale 

Bundesverband) (November 2018) 



1 
 

Cultural capital, lost in translation 

Gillian Foster and Sigrid Stagl 

Conference Paper for the 11th International Sustainability Transition Conference 

18-21 August 2020 

 

ABSTRACT:   

“Cultural capital” is a key term in cultural economics and cultural heritage economics that is 

rooted in ecological economics and sociology.  In recent years, scholars have begun to 

grapple with sustainability and the role of culture. The fields of cultural economics and 

cultural heritage are increasingly intertwined with the field of sustainability an ecological 

economics. Cultural capital plays a significant role in this new arena. In economics, the 

cultural capital concept is used to discern value. However, these disciplines have different 

underlying definitions of cultural capital; that derive from different ontological foundations. 

Essentially, scholars are using the same words with deeply different meanings. In doing so, 

they risk not only misunderstandings, but ontologically mismatched research outcomes. This 

theoretical research article reviews the historical development of the term in the three 

different research communities and discusses the conundrum of cultural capital’s meaning 

and measurement. The article contributes to the philosophical foundations of 

transdisciplinary studies of culture, economics, and sustainability. 
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Conference Paper for the 11th International Sustainability Transition Conference 

18-21 August 2020 

 

1. Introduction 

 

The ever-present influence of culture has led to a recent debate about the role of 

culture in achieving a transformation from the unsustainable and wasteful lifestyles that 

overexploit and pollute the planet Earth (Raworth, 2012; Steffen et al., 2015) to a 

sustainable economy and society. Culture is the beliefs, customs, values, attitudes and social 

behaviors of human groups. Today, there is a consensus that culture and cultural heritage 

are important factors that must be considered in order to achieve sustainability at the 

international and regional governance levels (Cochrane, 2006; Dessein et al., 2015; Duxbury 

and Jeannotte, 2010; E.U., 2014; Hawkes, 2001; Isar, 2017; Nurse, 2006; Opoku, 2015; 

Sabatini, 2019; Soini and Dessein, 2016; Throsby, 1995, 2008).  As a result, the fields of 

cultural economics and cultural heritage are increasingly intertwined with the field of 

sustainability an ecological economics. As this new and distinct transdisciplinary research 

field develops, it is imperative to establish clear definitions of concepts and key terms that 

underpin research and policy.   

“Cultural capital” is a key term in ecological economics and cultural economics, in 

which it is used to conceptualize value. This article demonstrates that these disciplines have 

dissimilar definitions of cultural capital that are not aligned and are poles apart. Simply put, 

they are saying the same words but speaking different languages. The meaning of cultural 

capital is “lost in translation”.  

Further, the discipline-specific definitions of cultural capital derive from dissimilar 

ontological foundations.  Their respective ontologies guide ecological economists and 

cultural economists to define and measure value in different ways. This ontological 

inconsistency is often obscured or misunderstood.   

 

1.1 Research Question 

 

This article highlights the ontological inconsistency built into the definitions and uses 

of cultural capital. Also, the article discusses culture’s role in achieving sustainability and 

how this is measured and valued. It is vital to address this issue because new and growing 

economic research that links culture and sustainability needs a clearly defined philosophical 

foundation. Social research requires “understanding of key concepts and subject matters 

[to]… formulate descriptions, explanations, and interpretations”(Schatzki, 2010). Therefore, 

this article seeks to untangle and analyze the multiple historical meanings and ontologies of 
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the term cultural capital.  Why is transdisciplinary culture and sustainability research 

necessary? Can the ontological differences between cultural economics and ecological 

economics be bridged? If so, how? The article seeks to improve the philosophical clarity and 

alignment of this new transdisciplinary economic research.   

 

1.2 The Transdisciplinary Culture and Sustainability Research Imperative 

 

 The imperative for new transdisciplinary economic research linking culture and 

sustainability is highlighted by several recent political and policy declarations. This section 

provides an overview of selected global and European region policy statements that 

currently drive new research.  

The global focus on culture as integral to sustainable development heightened in 2013 

United Nations Educational, Scientific and Cultural Organization (UNESCO)’s Huang Zou 

Declaration, which called for integrating “The culture dimension…. integrated in 

measurement and practice of development policies and programmes”(UNESCO, 2013).  The 

declaration called for establishing new research, institutions, and mechanisms for managing 

culture in sustainability. As a result, the United Nations 2030 Agenda on Sustainable 

Development Goal (SDG) 11 “Make Cities and Human Settlements Inclusive, Safe, Resilient 

and Sustainable” demonstrates this consensus. SDG 11 includes a target specifically for 

culture, “Strengthen efforts to protect and safeguard the world’s cultural and natural 

heritage” (UN, 2015). Further, SDG 12 “Ensure Sustainable Consumption and Production 

Patterns” fundamentally calls for cultural changes, without which sustainability is not 

achievable. Another SDG that is inherently cultural and a direct determinant of future 

sustainability is SDG 5 “Gender Equality.”  

 The European Union raised the profile of culture in sustainability with the following 

statement, “the substantial contribution of the cultural and creative sectors to economic, 

social and regional development, the importance of these sectors to the Europe 2020 

strategy for smart, sustainable and inclusive growth” (E.U., 2014). More recently, the 2016 

European Urban Agenda (Pact of Amsterdam) refers to culture as a key driver of urban 

development and the European Year of Cultural Heritage 2018 frames culture an enabler of 

European sustainability goals.  

 Further, the “Cultural Heritage Counts for Europe Final Report” noted that the 

consensus to include culture in governance and policy debates is increasingly reflected in 

research on heritage impact.  The Report reviewed studies of European immovable heritage 

between 1995 and 2014.  It revealed that economic studies were dominant in research, by 

social, cultural, and environmental dimensions/pillars (CHCfE, 2015). However, fifteen 

percent of these studies combined economic and cultural elements and six percent 

addressed all four elements of the culture as the fourth pillar approach espoused by the 

authors. (CHCfE, 2015).   

 The article by Streimikiene et al. (2019) focusing on the Baltic region, demonstrates 

how the cultural economy is valued at the regional level in light of the global SDGs 
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(Streimikiene et al., 2019). It is an example of the robust connection between sustainability 

governance and policy driving region-specific research.  The article represents the growing 

trend in research at the crossroads of cultural economics and sustainability research 

disciplines.  

 

1.3 Terminology and Article Outline 

 

Broad definitions are adopted for the purposes of this article. “Cultural economics is 

the application of economic analysis to the creative and performing arts, the heritage and 

cultural industries, in both the public and private sectors.”1 Herein, cultural economics and 

cultural heritage economics are conflated and used interchangeably. Ecological Economics is 

also broadly defined. “The core of EE can be associated with the goal of sustainable 

development, interpreted as both intra- and intergenerational equity; the view that the 

economy is a subsystem of a larger local and global ecosystem which sets limits to the 

physical growth of the economy; and, a methodological approach based on the use of 

physical material, energy, chemical, biological) indicators and comprehensive systems 

analysis.” (van den Bergh, 2001) Therefore, sustainability and ecological economics are 

herein conflated and used interchangeably.  

The remaining section of this paper are organized as follows. Section 2 relays the 

theoretical framework and research method. Section 3 provides the literature review.  

Section 4 discusses the origins of the term cultural capital. Section 5 discusses the 

inconsistencies between the ontologies of cultural economics and ecological economics and 

highlights culture’s role in achieving a transformation to a sustainable economic system. 

Section 6 provides the closing remarks. 

                                                           
1 http://www.culturaleconomics.org/ 
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2. Theoretical Framework and Research Method 

 

2.1 Theoretical Framework 

 

The research study is grounded in transdisciplinary research theories and social 

practice theories. Social practice theories explain human behaviors at the social rather than 

individual level as practices comprised of: materials (tangible objects including buildings and 

monuments); meanings (beliefs, values, etc.) in other words, culture and competencies 

(skills and knowledge to implement the practice) (Halkier et al., 2011; Hargreaves, 2011; 

Reckwitz, 2002).  Research is a social practice, therefore a social practice theory perspective 

is appropriate to understand the culture / sustainability / economics research interface as a 

new social practice.  Therefore, we apply the definition of transdisciplinary research “efforts 

conducted by investigators from different disciplines working jointly to create new 

conceptual, theoretical, methodological, and translational innovations that integrate and 

move beyond discipline-specific approaches to address a common problem.”(TREC, 2018)  In 

addition, the theoretical framing of Brondízio et al. (2010) applies to the current work. 

Economic values and methodologies for calculating them are not objective facts but are 

dependent on the epistemology of traditional economics and cultures (Brondízio et al., 

2010).   Thus, economic valuations “derive from a belief system of how economists and 

others view the world and what they think the role of humans in it should be” including 

humanity’s relationship with nature (Brondízio et al., 2010). Brondízio et al. (2010) applies 

because the term cultural capital is an explicit concept of value in economics.  In summary, 

Economic research that addresses culture, sustainability, and economics is a new 

transdisciplinary social practice. 

 

2.2 Research Method  

This research is an analysis of current existing documents identified through bibliographical 

research and desk study.  The article focuses on the works of key theorists that developed 

the term cultural capital in economic and sociology literature.  

3. Literature Review  

The literature review identified three notable scholarly publications that directly address the 
role of cultural capital. These works were published between 2006 and 2010 and are 
discussed here in chronological order.   
 

Rizo and Throsby (2006) “Chapter 28 Cultural Heritage: Economic Analysis and Public 
Policy” is the publication that is closest to the present research. The authors discuss the 
conceptions of cultural capital outline how it parallels sustainability. They point out that 
“cultural capital which has been inherited from the past can be seen to have something in 
common with natural resources, which have also been provided to us as an endowment” 
(Rizo and Throsby, 2006).  Further, the authors analyse how “the sustainability paradigms” of 
intergenerational equity and the precautionary principle relate to cultural capital. On the 
question of substitutability of forms of capital, Rizo and Throsby note that a strong 
sustainability perspective rules out substitution of the “functions of natural capital” for other 
forms of capital, a point that this article’s authors agree (Rizo and Throsby 2006). Rizo and 
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Throsby propose a formula for measuring the sustainability of cultural capital with a 
“cultural appreciation parameter”.  This indicates that the value of cultural capital is 
mediated through human experience. 
 

Dalziel et al.’s paper “Sustainable Development and Cultural Capital” focuses on 
interpreting the literature on cultural capital in the context of New Zealand public policy. The 
authors identify three “strands” in the research, cultural capital as: a form of social capital, 
an economic wealth generator; and as a “possession” of communities similar to a physical 
stock (Dalziel et al., 2009).  The paper recognizes difficulties regarding valuation and 
“substitutability” of cultural capital but does not debate these points; however, the paper 
notes that critical capital related to the earth’s carrying capacity have no known substitutes 
(Dalziel et al., 2009).  The current work agrees with Dalziel et al.’s critique and goes further 
to design an alternative that addresses these issues.   

 
Duxbury and Jeanotte’s 2010 article “Culture, Sustainability, and Communities:  Exploring 

the Myths” is the only article found in this research that discusses a non-European/Western 
based framing of culture in sustainability that encompasses the four-pillar approach. This 
work is an important contribution to the discourse. The authors argue that including culture 
in an ontology of sustainability originates in the medicine wheel approaches of the First 
Nations people who are indigenous to Canada and the Buddhist Dharma-Chakra (Duxbury 
and Jeannotte, 2010).   The  authors explore “Four conceptual threads have been brought 
forward to understand and position culture within community sustainability plans: (1) 
culture as capital, (2) culture as process and way of life, interacting with an environment, (3) 
culture as a central binding element providing the values underlying sustainable (or 
unsustainable) actions, and (4) culture as creative expression providing insights on 
environmental/sustainability concerns.” (Duxbury and Jeannotte, 2010). The authors 
reviewed seventeen guidance documents on local sustainability plans. They found that there 
is a gap between how culture and sustainability are conceptualized and actual practice.  

 
The current discussion differs from the past literature in that it focuses on strengthening the 
conceptualization of cultural capital from the perspective of today’s ecological economics 
argumentation that affords nature an intrinsic value that is distinct from human 
appreciation.  Our work addresses, Duxbury and Jeanotte’s call “to  develop  more  cross-
disciplinary  and  transnational linkages” (Duxbury and Jeannotte, 2010). 
 

4. Lost in Translation. Whose Cultural Capital? 

 

 The meaning of the term cultural capital depends on the research community to 

which a researcher belongs.  The three most prominent research communities relevant to 

sustainability originate in the communities of Practice Theories, Ecological Economics, and 

Cultural/Heritage Economics (in order of historical emergence).  Notably, each of these 

definitions grew out of dissatisfaction with the analytical robustness of traditional capital 

theory in each field. This section reviews and analyzes these definitions and discusses their 

implications for transdisciplinary research.   
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4.1 Cultural Capital in Social Practice Theories  

 

 The theoretical underpinning for culture’s role in sustainability and in economics 

began with social practice theories. According to Reckwitz, “Practice theory – as it is 

exemplified in authors such as Bourdieu, Giddens, late Foucault, Garfinkel, Latour, Taylor or 

Schatzki – is a type of cultural theory.”(Reckwitz, 2002) For cultural theories, social order is 

“embedded in collective cognitive and symbolic structures, in a ‘shared knowledge’ which 

enables a socially shared way of ascribing meaning to the world.” (Reckwitz, 2002)  This 

means that human social life including economic arrangements are predicated upon shared 

implicit and explicit understandings that guide social practice. Social practices are defined 

generally as acts of the body and the mind with objects. Said simply, “What and how we do 

things with things.”  Today, social practice theory focuses on the doing, describing collective 

practice that individuals participate in rather than individual “rational” actions as the object 

of inquiry and targets for change. Social practice theory in parallel to ecological economics 

considers the economy as one element of human social systems.  

 We cite philosopher Pierre Bourdieu as the most relevant social practice theorist in 

regards to cultural economics and sustainability because his work addressing economic 

theory introduced the concept of “cultural capital”. In addition, it is considered in David 

Throsby’s work defining cultural capital for the field of cultural economics (Throsby, 1999). 

Bourdieu defines cultural capital as one of the three forms of capital that underpin the social 

world, economic capital, social capital and cultural capital.  

 For Bourdieu, success or failure of all social practices depend on the dominant capital 

structure. His theories define capital’s relationship to the human social world as the 

relationship of the human skeleton to the body.  Bourdieu writes, “And the structure of the 

distribution of the different types and subtypes of capital at a given moment in time 

represents the immanent structure of the social world, i.e., the set of constraints, inscribed in 

the very reality of that world, which govern its functioning in a durable way, determining the 

chances of success for practices.” (Bourdieu, 1986) Cultural capital is a necessary precondition 

for social practices. 

 There is a rich literature applying social practice theories to sustainability and 

environmental change. Several contemporary researchers have considered the interlinkages 

between practices and sustainability and appropriate interventions for practices (Maller et 

“Cultural capital can exist in three forms: in the embodied state, i.e., in the 

form of long-lasting dispositions of the mind and body; in the objectified 

state, in the form of cultural goods (pictures, books, dictionaries, 

instruments, machines, etc.), which are the trace or realization of theories or 

critiques of these theories, problematics, etc.; and in the institutionalized 

state, a form of objectification which must be set apart because, as will be 

seen in the case of educational qualifications, it confers entirely original 

properties on the cultural capital which it is presumed to guarantee.” 

 (Bourdieu, 1986) 
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al., 2012; Røpke, 2005; Shove and Walker, 2010; Strengers and Maller, 2014). Their research 

questions focus on potential interventions in social practices like housing.   

A practice-oriented perspective applies research questions for the case of cultural 

heritage sites in a similar context. For example, “Are positive environmental outcomes 

achieved, if the common practice of historic designation includes indicators of 

environmental impacts of reusing a historic building?”   The historic designation of a building 

in a European national capital city is a social practice that depends on the “immanent 

structure of the social world” (Bourdieu, 1986) that would include the measure and 

distribution of economic capital, social capital, and cultural capital. The building itself would 

be cultural capital in an objectified state, a cultural good and an object that humans use to 

carry out a practice, such as housing in practice theory. In short, environmental states may 

be investigated as outcomes of the practice of housing or the practice of historic 

designation.  

 4.2 Cultural Capital in Ecological Economics 

 

 Achieving sustainability is the modus operandi of ecological economics. Sustainable 

development is most famously described as a “development that meets the needs of the 

present without compromising the ability of future generations to meet their own 

needs."(Brundtland, 1987) The confirmed unsustainability of the world’s current state is the 

foundation of the field (i.e., global climate change, species/biodiversity losses, and damaging 

aquatic ecosystems) (Steffen et al., 2015). The research problem that is always at the heart 

of ecological economics research is addressing unsustainability.  

 Before the term cultural capital was given meaning in cultural and heritage 

economics, it was applied by Berkes and Folke to expand the traditional forms of capital in 

economic analyses. Their contribution provides the first definition of cultural capital that 

informs the theoretical argument of this paper. The authors explain that, “We use the term 

cultural capital to refer to factors that provide human societies with the means and 

adaptations to deal with the natural environment. Cultural capital, as used here, includes 

factors such as social/political institutions, environmental ethics (worldview) and traditional 

environmental knowledge in a society. The three types of capital are closely interrelated. 

Natural capital is the basis for cultural capital. Interaction between natural and cultural 

capital generates human-made capital. Cultural capital will determine how a society uses 

natural capital to create human-made capital.” (Berkes and Folke, 1994). The concept of 

natural capital led to the ecosystem services approach as prominent economic valuation 

methodology.  The ecosystem services approach expanded to include the cultural 

ecosystems approach. (See Figure 1 below.) This definition of cultural capital, from the 

ecological economics tradition circa 1994, is different from the definition of cultural capital 

in cultural economics and social practice theories.   

4.3 Cultural Capital in Cultural Economics 
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David Throsby’s chapter “Heritage Economics: A Conceptual Framework”, of the 2012 

book The Economics of Uniqueness, is particularly enlightening in two respects, the framing 

of cultural heritage within economics and how ecological economics and cultural economics 

address sustainability. Throsby points out that both disciplines share similar valuation 

dilemmas and do not fit into traditional capital theory. “The question of value is a core issue 

in heritage economics in both theoretical and practical terms.”(Throsby, 2012) Throsby 

reiterates his solution of “cultural capital” as he defined it in 1999 to fit culture into 

economics’ capital theory, similar to the term natural capital. “[W]e can define an item of 

cultural capital as an asset that contributes to cultural value. More precisely, cultural capital 

is the stock of cultural value embodied in an asset. This stock may in turn give rise to a flow 

of goods and services over time, i.e., to commodities that themselves may have both cultural 

and economic value. The asset may exist in tangible or intangible form.” (Throsby, 1999) The 

goal is to value cultural heritage as assets with cultural values to make them visible in 

analyses. In 2015, in the context of the role of culture in sustainability, Throsby clarified that 

“Just as natural capital includes natural resources, ecosystems and biodiversity, so also does 

cultural capital contain cultural resources, cultural networks and cultural diversity” (Throsby, 

2015).  Therefore the concept of cultural capital is linked to natural capital.   

 

4.4 Analysis of the  Cultural Capital Definitions 

 

A review of the discipline specific definitions of the term cultural capital reveals that they 

differ significantly. First, it may be concluded that these differences are due to when 

(historically) the concepts of cultural capital in each discipline were developed in relationship 

to economic theory regarding the environment. When the concepts of cultural capital 

emerged corresponds to changing ontology of the relationship between humans and nature, 

as shown in Figure 1. The first ontology is shown in the capital theory of economics, where 

land, labor, and capital are substitutes, and cultural capital with highlights a specific form of 

capital. In capital theory, value is defined by utility to humans only. The second ontology 

emerging from capital theory, early ecological economics, used capital theory to highlight 

nature as natural capital. Cultural capital in early ecological economics is based on natural 

capital-- that is human institutions, etc. depend on nature, rather than the other way 

around. The third and current ecological economics ontology emphasizes the embeddedness 

of social systems, including the economy and culture, within and dependent upon nature.  

By reviewing the works of the principal theorists of the different definitions of cultural 

capital, it may be concluded that cultural capital in cultural economics is rooted in capital 

theory. However, in the context of sustainability, cultural capital is related to natural capital 

(Throsby, 2015), rather than the cultural capital described by Berkes and Folke, for which it is 

confused. This distinction is shown in Figure 1 by the green circles representing the 

emergence of the term cultural capital in the capital theory of economics and in early 

ecological economics.   
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Figure 1: The emergence of cultural capital shown in the green circles. The yellow boxes 

show the emergence of the ecosystem and cultural ecosystem services approach.  

The ontological mismatch occurs when cultural capital in cultural economics is assumed to 

be indicative of the ontology of early and current ecological economics.  Additionally, the 

discipline-specific definitions are distinct in four ways. Table 1 summarizes and compares the 

features of the three definitions of cultural capital presented in this section and highlights 

significant differences. The table illustrates that although all three definitions began with 

traditional capital theory of economics, they do not agree on the role of 

ethics/equality/justice, institutions, or nature. Bourdieu defines cultural capital as human-

made items; therefore, not natural. Berkes & Folke are clear that “natural capital is the basis 

for cultural capital” (Berkes and Folke, 1994). Throsby defines cultural capital as any “asset 

that contributes to cultural value”, which includes natural objects as assets (Throsby, 1999). 

These features are relevant to the underlying ontologies which are discussed in the next 

section. 

  



11 
 

Table 1 
Comparing Three Definitions of “Cultural Capital” 

Discipline Principal 
Theorists, 

Year of 
Major 

Publication 

Roots in 
Capital 

Theory of 
Economics 

Y/N 

Includes Ethics / 
Equality / Justice 

Y/N 

Includes 
Nature as 
Cultural 
Capital? 

Y/N 

Includes 
Institutions 
as Cultural 

Capital 
Y/N 

Practice Theories Pierre 
Bourdieu, 
1986 

Y Y N Y 

Ecological 
Economics 

Berkes & 
Folke, 
1994 

Y Y N Y 

Cultural/Heritage 
Economics 

David 
Throsby, 
1999 
 

Y N Y N 

  

5. Culture and Sustainability in Ecological Economics and Cultural Economics 

5.1 An Ecological Economics Ontology 

 In an ontology inspired by ecological economics, human life is dependent on the 

planet – not the other way around; therefore, a planet without humans can be envisioned 

(Røpke, 2005). This is not to say that human activity has no impact on the environment. In 

fact, exactly the opposite. It is a core principle of ecological economics that people interact 

with ecosystems. The ever-changing economy, as a human system, is governed by ever 

changing socio-cultural and political rules, specific to a given time and space. Gowdy and 

Erickson describe the interdependence between the ecosystem, social system, and 

economic system as a “nested system of accounts” with transactions between social 

institutions and economics sectors that result in environmental impacts (Gowdy and 

Erickson, 2005). Most important, humans can and do disrupt the functioning of ecosystems 

(Folke et al., 2011). Human disruption and interference is currently causing an 

environmental crisis that risks human life on earth (Daly, 2005; Steffen et al., 2015). The 

geologic period in which we live has been referred to as the Anthropocene in recognition of 

humans’ profound contribution to the geology of the earth (Lewis and Maslin, 2015), or 

human population and technologies’ profound impacts on the carbon cycle (Fischer-Kowalski 

et al., 2014). Nevertheless, recognizing the power of current human influence or labeling it 

the Anthropocene, does not dictate a “master and slave” relationship of humans to nature.  

 Even in the Anthropocene, nature is not defined or confined by human discovery of 

it. For example, the actual number of species of animals and plants is unknown—perhaps 

unknowable (May, 1992). The “value” of any species in an ecosystem is unknown, 

unmeasurable and perhaps incommensurable. A fact that should lead to the precautionary 

principle in policy-making (Perrings, 1991). Despite the obvious contradictions, the idea that 

humans are directing and controlling nature is often central to envisioning action. Andrew 

Stirling, points out that “It seems that the Anthropocene is framed from the outset as much 
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as a normative doctrine as a scientific analysis.” (Stirling, 2015)  What does this “normative 

doctrine” of human control over the planet mean for economics? It means that the intrinsic 

value and the very existence of nature, beyond human ability to extract from nature (in this 

generation or for future generations) is reduced to an economic externality. Economic 

externalities are then defined as tangible or intangible, meant to be counted directly or 

through proxies (contingent valuation methods). Ecological economics on the other hand 

considers natural systems as incommensurable values that cannot be traded or replaced.  

 Today, the doctrine of anthropocentric control over nature, which leads to the 

traditional commodification of nature is prevalent in economic analyses that lead to public 

policies. Clive Spash and Iulie Aslaksen cogently wrote, “Increasingly, Nature has become 

capital, ecosystem structure and functions have become goods and services, and what was 

valued in its own right requiring protection has become instrumental for providing 

consumers with utility. Simple money numbers, ideally large and aggregated (e.g., Balmford 

et al., 2002; Costanza et al., 1997), are seen as using the economic language of business and 

politics.”  (Spash and Aslaksen, 2015) Valuing the services provided from nature that humans 

may extract directly or that otherwise serve human needs is the ecosystem services model in 

economics. 

 The concerns with the notion of anthropocentric control ontology in economics are 

two-fold. First, it led to the historical separation of nature from the economic system 

entirely, with no analytical regard or responsibility for the planet. Second, the modern 

version of anthropocentric control in economics privileges human extraction from nature in 

analyses and policy. These analytical stances, both derived from the same anthropocentric 

root, have encouraged environmental destruction and failed to halt it.  

 Because of these failures, ecological economics turns to the aforementioned 

ontology and its research practices depart from mainstream economics practices dominant 

in academia today (Røpke, 2005). Particularly, ecological economics does not seek to 

motivate the transformation to a sustainable economy exclusively through pricing 

externalities. This method alone is inadequate for understanding economic conditions, 

incorporating incommensurable values of natural systems, or for motivating change. Instead, 

ecological economics uses a variety of tools including separating rather than attempting to 

add up incommensurable values, multi-criteria assessment, multi-factor indicators, 

incorporating individual and social valuation of present and future (Gowdy and Erickson, 

2005).  

5.2 What is culture’s role in achieving a transformation to a sustainable economic system?   

  

Culture is a community’s collective beliefs, customs, values, attitudes and social 

behaviors that create a collective understanding and assign meaning to behaviors objects 

and ideas. The economy is one of many human social systems informed by culture. The 

economy is mediated by fluid socio-cultural and political rules that varying communities 

create over time, without assuming incontrovertible economic laws. These rules are 

developed through dynamic processes of institutional and individual agency, conflict and 

cooperation, adoption and adaptation of new technologies, and persistent power 
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arrangements, all influenced by specific cultural understandings in history. Ecological 

Economics perspectives on transformation to sustainability and climate change generally 

include culture as part of the social-cultural underpinning of economic action in frameworks 

and models. The emergence of cultural capital as defined by Berkes and Folke in 1994 is the 

first example.  In addition, the Multi-Level Perspective and Michael W.M. Roos’ climate 

change and societal values model exemplify ecological economics thinking.   

 The widely used Multi-Level Perspective (MLP) provides a good example of a method 

embraced by ecological economists that specifically addresses culture. The MLP  “is a 

framework for understanding sustainability transitions that provides an overall view 

of the multi-dimensional complexity of changes in socio-technical systems”(Geels, 

2010). It describes the role of culture as a socio-cultural rule regime that is an 

ongoing process informing technological change. According to Geels, socio-cultural 

rule regimes structure information through law, embody cultural values, and codify 

symbolic meanings (Geels, 2004). Cultural legitimacy guides transitions to new 

technology as well as protects incumbent technologies (Geels and Verhees, 2011).  

 

 In 2017, Michael W.M. Roos published a new model that introduces “societal values 

as a driving force of all macroeconomic variables” for climate change modelling 

(Roos, 2017). This is an important step because most macroeconomic models 

calculate environmental policy options without explicitly addressing societal values. 

Roos argues that only policies that reflect societal values succeed. Therefore, 

capturing societal values vis-à-vis the environment is crucial. 

In summary, ecological economics recognizes the pivotal role of culture in framing 

the preferences, behaviors, needs and meaning making of human communities. However, it 

explicitly resists the anthropocentricity that allows humans to define nature in a way that is 

self-serving – and has proven ineffective at protecting the earth’s critical systems that 

support all life on earth. 

5.3 Cultural Economics Ontology and Sustainability 

 In contrast to ecological economics, cultural economics’ ontology is explicitly 

anthropocentric. It considers material objects, including nature, as valuable only in relation 

to human understanding. With this social constructivist view, human culture determines 

what nature is. Simply put, objective reality does not exist, only human social construction of 

it. Today’s reality is waiting to be measured by humans and told that it exists. This ontology 

perhaps is fitting for human made objects and concepts because the question of their 

cultural heritage value is profoundly human – and like beauty, lies in the eye of the beholder.   

It fits less well for nature. 



14 
 

Cultural economics brings the notion of cultural goods and cultural value into 

traditional capital theory. However, the term cultural value can only be understood via the 

culture of a particular community at a given time in history. In the following quote, David 

Throsby, eminent theorist of cultural economics, makes clear that cultural value is 

anthropocentric, open to human interpretation and traditional concepts of economic value.  

 

The inherent anthropocentrism of cultural economics’ ontology makes cultural 

sustainability an ever-moving target. Throsby illustrates this point by writing, “For example, 

is new cultural capital substitutable for old? If so, the loss of heritage items by destruction or 

neglect could be substituted for by the creation of new cultural assets which themselves will 

embody or generate new cultural value in due course.” (Throsby, 2012) In discussing the 19th 

century redesign of Paris, Throsby indicates that cultural capital is indeed replaceable if not 

tradeable in money. “The difficulty here, of course, is that a recognition of cultural 

significance may take some time to evolve; who is able to predict which urban interventions 

or modern buildings, large or small, will be regarded as culturally important a century or so 

from now?” (Throsby, 2012) This sentence bursts the bubble of illusory kinship between 

cultural economics’ and today’s ecological economics’ vision of sustainability.  

 

 In this discussion, Throsby’s questions, quoted above, illustrate an important 

distinction between sustainability in ecological economics and cultural economics. What 

happens a century from now? According to Throsby, cultural economics relates 

conservation, renovation, and adaptive reuse of cultural capital to the incommensurability of 

values and precautionary principle as a way of preserving cultural heritage for future 

generations of humans. Nevertheless, he argues that new cultural capital can substitute if 

not replace or even provide more cultural value than old cultural capital. He notes that the 

new Haussmann Paris became highly valued and copied by other cities. Essentially, his 

position is that the cultural value of the new Paris is demonstrated by its desirability to 

future generations (post-Haussmann).  

 

“Let us assume that cultural value can be measured according to a 

unit of account that plays a role comparable to a monetary scale in 

measuring economic value. Thus, an individual or group could 

assign a cultural valuation to a given item such as an artwork; such 

valuations would be expected to differ between individuals just as 

their economic valuations of any good (expressed as their demand 

price or willingness to pay) might differ. Although there may not be 

agreement between individuals on the cultural value of specific 

items, there may be sufficient consensus in particular cases to be 

able to speak of “society’s” cultural valuation of items of cultural 

significance for the purposes, for example, of ranking them 

according to a collective judgement.” (Throsby, 1999) 
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Throsby’s argument reflects an ontology where humans define cultural capital and cultural 

value, and these are tradeable; therefore, the total stock of cultural capital passed to future 

generations not the composition of the stock matters. A priori, an optimal economic solution 

for allocating cultural capital assets that contribute to cultural value will always be reached. 

Cultural value is conceived not as incommensurable but tradeable, if future generations of 

humans positively assess the stock of cultural capital available in the future, which has 

changed over time. This view is a theme frequently voiced in cultural heritage valuation as 

stated by Tengberg et. al., 201, “Cultural heritage is thus not only what former generations 

built up but also the way it is interpreted, valued and managed by contemporary society in 

our everyday life” (Tengberg et al., 2012). What happens if future generations negatively 

assess their stock of cultural capital?  Apparently, this option is regrettable but not 

unthinkable, and is certainly not a global crisis. On the other hand, if in one hundred years 

hence, important ecological systems that support life on earth have collapsed, the loss 

would be incommensurable and devastating.  

 

 Using culture as the bellwether of environmental health and sustainability raises 

problematic questions. What if humans extend the idea of cultural privilege over the 

environment across the globe in the present, rather than into the future?  Could we argue 

that culture in Western wealthy countries justifies extracting resources from poorer 

countries?  Or, should we accept Roos’ proposition that, “If humanity cares more about 

consumption than about the protection of the climate system and nature, there will be no 

political majorities for measures such as a carbon tax, an effective emissions trading system 

or large scale investment into renewable energy.” (Roos, 2017) Throsby includes 

intergenerational equity in his 1995 paper, writing “this principle of culturally sustainable 

development is put forward to be acknowledged as an ethical principle alongside the rights 

of individuals in the community to fair treatment in economic and social spheres.” (Throsby, 

1995)  However, he does not draw a clear link to how culture does (or could) define equity. 

Ultimately, in a human-centered ontology any outcome would be sufficient.  

 

5.5  Measuring and Valuing Culture: Why it matters 

 

Measurement and valuation techniques that are at the heart of this new field remain 

attached to the field’s ontology and are contentious.  Similar to the environment in 

ecological economics, cultural economics’ drive to highlight culture in economics has led to 

many new methods for measuring culture. Although there are qualitative and quantitative 

methods in practice, quantitative monetary valuation is the most dominant (Chan et al., 

2012). Particularly, the concept of Cultural Ecosystem Services (CES) as discussed in the 2012 

paper “Contributions of cultural services to the ecosystem services agenda” (Daniel et al., 

2012) is widely used. CES is rooted in the Ecosystem Services literature, particularly the 

United Nations Millennium Ecosystem Reports published between 2001 and 2005 which 

consolidated the ecosystem services methodology (commensurable monetary units for 

tangible and intangible assets) used today (Daniel et al., 2012). CES is a relatively new field 

with a growing number of scholarly works (Hølleland et al., 2017).  Authors are critiquing 

monetary valuation are proposing non-monetary valuation methods (Milcu et al., 2013).    
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CES are conceived as intangible and inherent assets. CES methodologies focus on 

valuation in monetary and non-monetary terms similar to ecosystem services methodologies 

such as willingness to pay, contingent valuation and choice experiments. The subcategories 

of CES found in the literature are “recreation and ecotourism, aesthetic values, spiritual and 

religious values, cultural heritage values, bequest intrinsic and existence, inspiration, sense 

of place, knowledge systems, social relations, and cultural diversity” (Milcu et al., 2013). 

Certainly, these non-material benefits are difficult to measure consistently in any terms and 

valuations struggle with including incommensurability of values, the precautionary principle, 

and an anthropocentric perspective (Chan et al., 2012). 

The question of valuing cultural capital’s intangible assets with intangible benefits is 

crucial and difficult. Cultural/heritage economics employs many methods; however, 

valuation is central to the field; therefore, is a central point in the present work.  This thorny 

issue is addressed by (Licciardi and Amirtahmasebi, 2012; Moore, 2005; Snowball, 2008; 

Throsby, 2003). For the most part, the problem of valuation is acknowledged in the literature 

but falls back to value monism (Towse, 2010, 2014). An exception is the complex social value 

concept and its application by Fusco Girard. He contends that, “It requires also new tools as 

multi-criteria evaluation processes that go beyond economic and financial goals and able to 

grasp all the concerned hard and soft values (like landscape, symbolic, environmental values, 

etc.) and the distribution of net benefits among all agents and groups.”(Fusco Girard, 2010) 

Multi-criteria evaluation or multi-criteria decision analyses (MCDA) is a solution to the 

incommensurability of values conundrum. It allows separation of incommensurable values 

for analysis and purposefully bases valuation on citizen input (Gowdy and Erickson, 2005). 

Decision criteria allow for explicit normative aims, such as equity or resilience, to be 

expressed in policy or investment decisions rather than be trumped by economic efficiency 

(Gowdy and Erickson, 2005). MCDA is also a core method within the ecological economist’s 

toolbox and its use is growing within the cultural economics community. 

 

6. Conclusion 

 

This article has argued that the ontological differences between current ecological 

economists and cultural economists are rooted in the historical development of both fields 

and that the term cultural capital highlights these stark ontological differences. The roots of 

both fields are similar and they share similar challenges. In practice, there is a veneer of 

sameness, for instance using the term cultural capital. However, the underlying ontologies 

are radically different, as illustrated by the three different meanings of the term cultural 

capital described herein.   

The anthropogenic and social constructivist ontologies of cultural economics privilege 

human interpretation of and utilization of nature rather than nature’s intrinsic values. Thus 

springing the methodological trap of measuring intangible values with value monism 

(cultural ecosystem services) rather than value pluralism. Further, cultural heritage 

economics validates commensurability and intergenerational trade of the overall stock of 

cultural heritage, rather than the specific incommensurable cultural heritage values.   

Contrastingly, indicators of ecological function, such as mean CO2 levels within the range 
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present during most of the Holocene period, are not commensurable. In conclusion, we have 

reasoned that the ontological divide fundamentally sets cultural economics and ecological 

economics apart despite their similar roots.  

In our view, the anthropocentricism of cultural/heritage economics is not appropriate 

for sustainability research. For example, cultural heritage asset management concerns 

preserving, maintaining, and using cultural heritage sites, buildings, monuments, and 

landscapes. As discussed these projects often apply the cultural capital concept from an 

anthropocentric cultural economics perspective. In so doing, the environmental stewardship 

elements are not balanced with the cultural stewardship elements in policy and practice. 

Emphasizing the monetary valuation of tangible and intangible cultural values is problematic 

in the context of sustainability.  

In order to bridge the gap between disciplines, cultural economists and ecological 

economists working together are encouraged to discuss and agree the underlying ontology 

of their work, pinpoint the definition of cultural capital that is applied, agree how 

intergenerational equity and the precautionary principle are secured and choose 

appropriate methods. For example, methods familiar to ecological economics such as 

integrated multi-factor analyses, multi-criteria decision analysis, participatory value 

evaluation indicators, and methods from sociology such as practice theory may be 

employed.  
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Abstract 

Theorizations of sustainability transformation have foregrounded processes of creation (making) of 

novel socioecological arrangements, but have obscured processes of deliberate deconstruction 

(unmaking) of existing, unsustainable ones. Yet, with ever more compelling evidence of the un-

sustainability of capitalist ‘development’, as well as of the lock-in of this economic paradigm, it is 

problematic to assume transformation can happen by mere addition of supposed ‘solutions’, be they 

technological, social, or cultural. In fact, we need to better understand whether and how the subtraction 

of problematic existing institutions, forms of knowledge, practices, imaginaries, power and human-non-

human relations matter in sustainability transformation in the first place. The aim of this paper is to 

advance theorizations of sustainability transformation by specifically disentangling processes of 

deconstruction (unmaking) and construction (making). To do so, the paper uses the case of a concrete, 

ongoing sustainability transformation, Territorio Campesino Agroalimentario: a peasant movement in 

Colombia that is engaged in the construction of a socio-economic model based on relational ontologies 

and principles of autonomy, dignity and sufficiency. The paper identifies processes of unmaking of 

capitalism in Territorio Campesino Agroalimentario, discusses their diversity beyond siloed paradigms 

or disciplines, and shows how they interplay concretely with the making of post-capitalist realities. In 

doing so, this paper demonstrates that political strategies for unmaking capitalism and making 

alternatives in sustainability transformation differ but can be entangled in productive ways.  

 
1 This paper was presented at the 11th International Sustainability Transition (IST) online conference “Governance 

in an Era of Change – Making Sustainability Transitions Happen”, 18-21 2020.  

Please do not cite or quote this paper without the authors’ permission. 
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Introduction 

In the past decade, the notion of sustainability transformation has taken centre stage in sustainability 

debates. Inputs from the social sciences and humanities are increasingly recognized as essential to 

understanding and engendering transformative responses as required by the magnitude and scope of 

global environmental change (Pelling, 2011; O’Brien, 2011; 2012; Feola, 2015; Fazey et al., 2017).  

The notion of sustainability transformation originally emerged as a response to extant scholarship in 

two fields: first, research on adaptation to global environmental change had struggled to recognize the 

centrality of human dimensions such as exploitative power relations and social inequality; second, 

research on socio-technical transitions had failed to analyse cases in which profound change alters the 

political-cultural regime and visions of development across society (Pelling, 2011; O’Brien, 2012).  

While the un-sustainability of models of development that are rooted in capitalist modernity was not 

a central feature of theorizations of sustainability transformation (Feola, 2015; for a notable exception 

see Pelling et al., 2012), sustainability transformation scholarship has more recently come to terms with 

the root causes of the climate crisis: societies that maintain ‘business as usual’ and hence pursue endless 

expansion -a central tenet of capitalism. Meanwhile, the 2008 financial crisis and the Covid-19 

pandemic have resulted in a broadening of the debate on the contradictions of capitalism and the 

conditions for post-growth and post-capitalist economies (e.g., Streek, 2014; Brand and Wissen, 2013; 

New Roots Collective, 2020), and evidence on the unfeasibility of strategies such as green growth and 

the circular economy, which aim to decouple capitalist development from its intrinsically destructive 

impacts on the natural environment has mounted (e.g., Parrique et al., 2019; Jackson and Victor, 2019; 

Haberl et al., 2020). Close examination of sectors such as agriculture (IPES FOOD, 2016) further 

questions the possibility of meeting global sustainability targets without challenging and transforming 

capitalist institutions, and their modern cultural, social and political architecture (also see Jackson, 

2016; Feola, 2020). 

Critical, autonomous and post-development geographies scholarship (e.g., Pelling et al., 2012; 

Escobar, 2015; Chatterton, 2016; Demaria et al., 2019; Schmid, 2019; Schmid and Smith, 2020), 

alongside political ecology (e.g., Brand, 2016) and some long wave transition approaches (Kemp et al., 

2018; Kanger and Schot, 2019) has enriched the palette of perspectives on, and critiques of 

sustainability transformation, especially by connecting theorizations of global environmental change, 

capitalism, and sustainability transformation. 

Thus, sustainability transformation is increasingly seen as a multifaceted, multilevel process that 

necessarily entail questioning the fundamental principles on which our societies are based: the “physical 

deep structures of civilization”, as well as “established patterns of life and work and […] benefits and 

burdens” (Jasanoff and Kim, 2013: 189). Leading human geographer Leslie Head, for example, 

contends that: “It is widely recognized that we need to shift some very big cultural frames—the 

importance of economic growth, the dominance of fossil fuel capitalism, the hope of modernity as 

unending progress—to deal adequately with the climate change challenge” (Head, 2019: ix). 

Environment and development scholar Harold Wilhite, in turn, argues that “deep reductions in energy 

use and carbon emissions will not be possible within political economies that are driven by the capitalist 

imperatives of growth, commodification and individualization” (2016). This position has been echoed 

by researchers in the field of sustainability transitions: according to Kemp and colleagues, for example, 

the sustainability literature indicates “the need for systemic change, not only in socio-technical systems, 

but also in the system of capitalism and the process of marketisation, which has been the dominant force 

of transformation in the last two centuries, together with emancipation and democratization” (Kemp et 

al., 2018: 71).  
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While the debate on how sustainability transformation may be realized remains open (Fazey et al., 

2017; Patterson et al., 2017), connecting theorizations of sustainability transformation and the future of 

capitalism may appear to make it ever more daunting to envision and realize such fundamental social 

and socioecological change. Yet, we argue that the connection of theorizations of sustainability 

transformation and the future of capitalism provides fruitful and not yet fully explored ground to 

understand and theorize sustainability transformation pathways.  

We contend that an especially relevant perspective is that which is advanced by scholars who have 

argued that sustainability transformation entails the deconstruction of, and liberation from capitalist 

imaginaries of endless economic growth (Latouche, 2010), or the “breaking” of capitalist habits 

(Wilhite, 2016). This research suggests that sustainability transformation might not come about through 

mere addition of supposed ‘solutions’. In the words of political ecologist Enrique Leff (2010) “It is not 

enough to moderate [the effects of the economy] by incorporating other values and social imperatives” 

(p. 105). In contrast, sustainability transformation might require the subtraction of problematic existing 

institutions, forms of knowledge, practices, imaginaries, and power and human-non-human relations in 

the first place.  

A recent proposal by Feola (2019) similarly rejects the assumptions of ‘automatic’ displacement of 

extant socio-economic regimes as a consequence of the addition of socially, technically, culturally  

innovative ‘solutions’; it rather proposes that actually existing prefigurative and propositional -i.e. 

transformative- initiatives, entail an element of ‘unmaking’ modern capitalist configurations in order to 

‘make space’ for alternative, post-capitalist realities. Unmaking is referred to as “a diverse range of 

interconnected and multilevel (individual, social, socioecological) processes that are deliberately 

activated in order to ‘make space’ (temporally, spatially, materially, and/or symbolically) for radical 

alternatives that are incompatible with dominant modern capitalist configurations” (p. 979). 

This proposal, which synthesizes research on diverse processes of destabilization, deconstruction, 

and rupture from across the sustainability transitions, degrowth, political ecology, decolonial, 

resistance, and anarchist scholarship, draws attention to the deliberate unmaking of extant 

socioecological configurations as a condition for -rather than consequence of- sustainability 

transformation beyond capitalism. Therefore, this perspective is in contrast to theories of sustainability 

transformation that foreground ‘windows of opportunity’ or the capacity of innovative solutions to 

outcompete or disrupt established socioecological configurations (Feola, 2019).  

However, processes of unmaking are overlooked in research on sustainability transformation, and 

empirical evidence on the entanglement of processes of unmaking and making in relation to 

sustainability is still lacking. Furthermore, existing contributions to the literature have focussed either 

on transformations within capitalism, or, due to disciplinary and paradigmatic boundaries, have failed 

to explore processes of unmaking in ways that capture its diverse range of forms, and interconnections 

among them. 

In this paper, we build on Feola’s synthesis proposal (2019) to further advance theorizations of 

sustainability transformation by specifically disentangling processes of construction (making) and 

deconstruction (unmaking) in a concrete, ongoing sustainability transformation. We are guided by the 

following research question:  how are processes of unmaking of capitalist realities and making of post-

capitalist ones entangled in sustainability transformation? 

We examine the case of Territorio Campesino Agroalimentario, a peasant alter-territorial movement 

that is engaged in a struggle to realize societal transformation beyond capitalism in Colombia, to answer 

this research question. We identify processes of unmaking of capitalist modernity in Territorio 

Campesino Agroalimentario, describe their diversity beyond siloed paradigms or disciplines, and show 
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how they interplay concretely with the construction (making) of post-capitalist realities. We disentangle 

unmaking and making as two sets of complementary, reinforcing, but distinct processes. In doing so, 

we show how processes of unmaking are generative: how they interrupt the routines, structures and 

relations that impede post-capitalist realities from emerging and becoming consolidated.  

 

Theoretical context: unmaking and making in sustainability transformations 

Knowledge gaps and theoretical shortcomings  

Theories of sustainability transformation have generally suffered from an ‘innovation bias’. They 

have overly emphasized the emergence of novelty and undertheorized the deconstruction and 

disarticulation of existing socioecological configurations. Research on prefigurative social movements 

(e.g., Maeckelbergh, 2011, Monticelli, 2018), for example, has tended to emphasize the ‘construction 

of the future in the present’, the viral diffusion of grassroots prefiguration, and the disruptive effect of 

such prefiguration on the status quo. 

 Similarly, socio-technical and sustainability transition studies have for long assumed that the 

disruption of the dominant socio-technical regimes is an automatic effect of innovation, and have 

therefore largely undertheorized the former aspect of socio-technical change (Shove and Walker, 2007). 

Shove (2012) lamented that the emergence of innovations often implies the disappearance of older 

socio-technical arrangements, but that the details of such declines rarely receive adequate attention. 

Along similar lines, more recently Davidson noted the persistence of the innovation bias, which, in her 

view, can be explained because innovation “is far more politically palatable after all, because it does 

not threaten any vested interests in the current regime. Innovations are also new and exciting; the stuff 

that wins awards, launches careers and stimulates stock markets” (Davidson, 2019:255).  

Theorizations of sustainability transformations in the field of social-ecological systems (SES) 

studies has suffered from a similar limitation. Bringing forward complexity and dynamism of systems 

in transition, frameworks for understanding social-ecological transformations have dedicated 

considerable attention to social innovations and the emergence of new ways of thinking, doing and 

organizing (Olsson et al., 2014; Moore et al. 2014; Haxeltine et al., 2017). Considerations of disruption 

have been limited to a pre-transformation phase, whereby disruption is usually regarded as the effect of 

external events such as an ecological crisis, not as the result of deliberate action. 

In both fields of sustainability transitions and SES, some researchers have more recently studied 

processes of destabilization and disruption. In the field of sustainability transitions, the notion of 

destabilization, i.e. ‘the process of weakening reproduction of core [socio-technical] regime elements’ 

such as routines, technical capabilities, strategic orientation and mindsets (Turnheim and Geels, 2012, 

p. 35),  challenges the assumption that destabilization is an inevitable by-product of the emergence of 

innovation. In contrast, the notion of destabilization conceptualizes the ‘unlocking’ of existing socio-

technical regimes as a condition for innovation (Turnheim and Geels, 2012, 2013).  

Another emerging notion of disruption in this field is that of exnovation: “a conscious decision to 

phase out technology or practice, to decommission it, and to withdraw the corresponding resources and 

use them for other purposes” (Kimberly 1981, p. 91). Exnovation includes the deliberate termination of 

existing (infra)structures and products to pursue ideological, economic, ecological or other objectives 

which are perceived as desirable (Heyen et al., 2017). The notion of exnovation, which has so far mostly 

been applied to specific technologies in the energy sector, rests on the assumption that innovations alone 
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often prove insufficient for replacing established unsustainable infrastructures (David, 2018; Davidson, 

2019). 

In SES studies, a recently proposed framework of socio-ecological transformations (Sievers-

Glotzbach & Tschersich, 2019) acknowledges the importance of challenging incumbent paradigms on 

micro, meso and macro social levels, and hypothesizes that such challenging contributes to a parallel 

process of change facilitation. In this framework, Sievers-Glotzbach and Tschersich (2019, p. 6) 

explicitly identify in the ‘materialistic culture and growth’, ‘control and autonomy of humans over 

nature’ and ‘expert knowledge and specialization’ some crucial capitalist modern paradigms that need 

challenging to pursue socio-ecological transformation. 

However, while these theories of destabilization, exnovation and disruption are useful in unpacking 

some aspects of the entanglement of unmaking and making in sustainability transformations, they fall 

short of capturing the connections between sustainability transformation and transformation of, and 

beyond, capitalist modernity. In fact, by and large capitalism has been taken for granted in dominant 

theories of sustainability transitions (Feola, 2020; Newell, 2020). This has limited the scope for 

imagining alternative futures, policy options and strategies for transformative change. Furthermore, 

theorizations of sustainability transformation have often denoted scarce consideration for normative and 

ontological pluralism, which has resulted in the lock-in of de-politicized techno-centric responses to 

global environmental change, and has undermined the transformative co-production of political 

economies, cultures, societies and biophysical relations (Pelling et al. 2012; Stirling, 2011; Nightingale 

et al. 2019). In turn, this has facilitated  vested interests and social, political or economic actors that aim 

to maintain the status quo, who have often co-opted, and consequently emptied the term 

‘transformation’ of its progressive meaning, as can be observed in instances of ‘greenwashing’ operated 

by some actors in the business sector (Pelling et al. 2012; Feola 2015; Blythe et al. 2018).  

In this respect, one significant limitation has been a lack of attention to power relations and the 

politics of sustainability transformations. As that of transformation becomes an ubiquitous policy 

imperative -if only nominally- such scarce consideration of power and politics has also entailed the 

closure of the political space for other political strategies to face global environmental change, including 

the potential of resistance and conflict to be the sites for initiating the early stages of a transformative 

process (Pelling et al. 2012; Patterson et al. 2017; Blythe et al. 2018; Nightingale et al. 2019). 

Fields which, in contrast to sustainability transition and SES studies, have engaged deeply with post-

capitalist futures are those of autonomous and anarchist geographies, degrowth, community economies 

studies (e.g., Gibson-Graham, 2006; Holloway, 2010; Chatterton, 2016; White and Williams, 2012; 

Demaria et al., 2019; Schmid, 2019; Schmid and Smith, 2020). This scholarship offers a particularly 

insightful perspective on the entanglement of processes of unmaking and making in relation to 

sustainability transformation beyond capitalism. Autonomous spaces ‘where people desire to constitute 

non-capitalist, egalitarian and solidaristic forms of political, social and economic organization’ 

(Pickerill and Chatterton, 2006, p.730) exist against (in opposition to) and beyond (as a prefiguration 

of alternative futures to) modern capitalist socioecological relations (Holloway, 2010; Chatterton and 

Pickerill, 2010; Chatterton, 2016). Given the pervasiveness of capitalism, ways of living otherwise also 

necessarily exist within the dominant (albeit not monolithic) capitalist system that they need to 

overcome (Gibson-Graham, 2006; Wright, 2013). Thus, the emergence and consolidation of 

autonomous spaces entails both destruction and construction, resistance and experimentation, refusal 

and proposition. This tension between the making of post-capitalist realities and the unmaking of 

capitalist ones underscores the critical function of the latter in a non-binary, nuanced in-against-and-

beyond character of existing attempts to realize and prefigure sustainability transformation. 
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However, by and large this literature has combined thick descriptions of single case studies and weak 

theory (Gibson-Graham, 2014), which has been pivotal for producing a performative rethinking of the 

economy, but has hindered more structured theoretical generalizations of transformation processes, 

specifically as regards  the entanglement between unmaking and making of concern in this paper.  

Sustainability transformation scholars have repeatedly called for a more in-depth engagement with 

theories of social change (e.g. Feola, 2015; Fazey et al., 2017), and lamented the inability of existing 

research and research frameworks to integrate different ontologies about the nature of social and 

socioecological change (e.g., Sunderlin, 1995; Geels, 2010). Despite attempts to combine, for example, 

the personal, political and practical dimensions of transformation (O’Brien, 2018), research on 

transformation has too often struggled to capture and comprehend the diversity of social change 

processes demonstrated by existing social change initiatives: that is, the widely diverse forms  and 

arenas of struggle for transformation, and their productive interconnections.  

Thus, sustainability transformation scholars have also critiqued the lack of frameworks that can 

support a multi-level analysis of sustainability transformation. For example, the frameworks used in 

sustainability transition and SES research do not lend themselves to support the analysis of micro and 

individual level processes, while those used in research on postcapitalism and autonomous spaces, place 

individual, micro- and meso levels in focus, but are less sharp on macro-level processes. Sievers-

Glotzbach and Tschersich’s (2019) framework might be a possible exception to this norm, but the 

applicability and added value of this framework remains to be proven in empirical research. 

In summary, the scholarship on sustainability transformation is rich and diverse, but theorizations 

of processes of sustainability transformation -how such transformations come about, how they unfold 

and how they achieve desired outcomes, or fail to do so- are flawed by important gaps and theoretical 

shortcomings that have narrowing and siloing effects on our perspective on the entanglement of 

processes of construction (making) and deconstruction (unmaking) in sustainability transformation.  

A perspective on the unmaking of capitalist modernity in sustainability transformation  

In this paper we build on Feola’s synthesis proposal (2019) in order to disentangle processes of 

unmaking of capitalist realities and making of post-capitalist ones in sustainability transformation, 

while also responding to the above-mentioned shortcomings. This proposal is founded on five 

propositions that underscore the generative nature of the unmaking of capitalist modernity in 

sustainability transformation (Table 1).  

Table 1. Five propositions on the unmaking of capitalist modernity in sustainability transformation. 

Source: Feola (2019). 

Proposition Core ideas 

Unmaking is a combination 

of situated processes 

Acts of unmaking:  

- are not end points, but means inscribed in the performance of historical and 

spatially situated individual, social and socioecological transformation;  

- might or might not result in the unmaking of capitalist configurations. 

Processes of unmaking 

involve both symbolic and 

material deconstruction 

Unmaking: 

- produces changes in cultural significations might result from radical cultural 

critique even while the material unmaking of socioecological configurations 

reinforces, enables, or constrains them. 

Unmaking is a contradictory 

personal experience 

Unmaking  

- opens up spaces for ways of being ‘otherwise’ which is enabled by the rejection 

of modern capitalist rationalist and utilitarian subjectivities; 

- is a concrete and socially meaningful personal experience, in which symbolic 

and material reconfigurations of everyday lives are at stake; 

- might involve compromises, negotiations, setbacks, and dilemmas. 
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Unmaking is often hidden, 

but can be used strategically 

Unmaking: 

- can occur through public actions (e.g., civil disobedience, protests), and 

disruptive public discourse; 

- can more often be private or actively covert, hence less prone to be coopted, and 

to reinforce the legitimacy of State and market, their authority;  

- broadens the repertoire of action, including the strategic exit from the dominant 

system. 

Unmaking is generative Unmaking:  

- interrupts the reproduction of capitalism, hence it opens possibilities otherwise 

out of reach; 

- withdraws support from a dominant system in favour of alternative ethical 

allegiances; 

- vindicates the figure of citizens, who can decide not to participate in certain 

economic relations, hence it strengthens non-marked based subjectivities, social 

cohesion and citizenship. 

 

In this paper we further expand Feola’s proposal (2019) by introducing an inventory of theories and 

concepts of deconstruction, rupture, disarticulation from across the social sciences (Table 2). This 

inventory brings to the fore social science theories that variably conceptualize deconstruction, rupture, 

disarticulation and similar processes as conditions for, rather than consequences of processes of social 

change, and therefore can inform thinking about the role of unmaking of modern capitalist 

configurations in sustainability transformation beyond capitalism. Not all of this scholarship has been 

applied before to questions of sustainability or post-capitalist transformation, and the inventory does 

not aim to offer an integrated theory of unmaking.  

Nevertheless, following Feola (2015; 2019) we adopt an interdisciplinary approach to explore the 

potential of these theories for informing the analysis of processes of unmaking as conditional 

components of sustainability transformation beyond capitalism. In doing so, we stretch these theories 

beyond their conventional application, and break the paradigmatic silos that have reproduced the 

fragmentation of this scholarship. We hypothesize that, in concrete cases of sustainability 

transformation such as the one studied in this paper, none of these existing theoretical perspectives in 

isolation may explain the unmaking of capitalist modernity, because different forms of unmaking in 

this inventory may be at play and in fact interact with others at multiple levels (from the individual to 

the socioecological). 

 

Table 2. Social science theories and notions of deconstruction, rupture, disarticulation as conditions for 

processes of social change, and their significance for the disentanglement of processes of unmaking of 

capitalist modernity and the making of post-capitalist realities (elaboration based on Feola, 2019, and Feola 

and Koretskaya, unpublished document). 
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Theory/concept (field) Selected 

references 

Core idea Level at which it 

occurs 

Significance for the unmaking of 

capitalist modernity* 

Significance for the making of 

post-capitalist realities* 

Destabilization 

(Sustainability 

transitions) 

Turnheim and 

Geels (2013) 

The “process of weakening 

reproduction of core [socio-

technical] regime elements” such as 

routines, technical capabilities, 

strategic orientation and mindsets 

(Turnheim and Geels, 2012, p. 35) 

Macro (societal) Weakening the reproduction of core 

elements of capitalist socio-technical 

regimes (e.g., technical capabilities for 

increasing exploitation of human and 

non-human life, strategic orientation 

towards efficiency).  

Allowing cultural, technical, and 

strategic diversification and 

experimentation (e.g., as related to 

modes of exchange outside of the 

market, responsible technologies or 

strategic orientation towards 

sufficiency).  

Exnovation 

(Sustainability 

transitions) 

Davidson 

(2019) 

A “conscious decision to phase out 

technology or practice, to 

decommission it, and to withdraw 

the corresponding resources and use 

them for other purposes” (Kimberly 

1981, p. 91) 

Macro (societal) Abandonment, purposive termination, 

de-funding, de-routinization and/or 

de-institutionalization of socially and 

environmentally 

destructive/exploitative technologies, 

and the production and consumption 

practices they are bound up with. 

Allowing political and financial 

capital to be invested in alternative 

technologies (e.g., low-tech, frugal 

technologies) and related practices, 

value systems (e.g. oriented towards 

care) and more horizontal power 

structures.  

 

Unlearning 

(Organization studies) 

(Fiol and 

O’Connor, 

2017) 

Consciously not thinking or acting in 

‘old’ ways (Stenvall et al., 2018) 

Micro (individual), 

meso (collectives) 

Abandoning, rejecting, discarding 

from use, giving up, abstaining from 

retrieving, questioning taken-for-

granted values, norms, beliefs (e.g. as 

related to the idea of progress as 

endless accumulation and expansion), 

and operations and behaviour (e.g. as 

related to over-production and -

consumption).  

Enabling learning new cultural 

significations and routines (e.g. as 

related to voluntary simplicity), and 

emotional re-attachment (e.g. with 

nature). 

Sacrifice 

(Political ecology) 

Maniates and 

Meyer (2010) 

Giving up something (now) for 

something of higher value (to be 

obtained now or in the future). 

 

Micro (individual), 

meso (collectives) 

Voluntary reduction of consumption 

(voluntary simplicity). 

Enable time and space for 

developing new cultural 

significations and practices, e.g. as 

related to non-utilitarian, non-market 

based engagements with the self, 

with others, and with the biophysical 

environment. 

Crack capitalism 

(Social movement 

studies/Autonomous 

geographies) 

Holloway 

(2010) 

 

A refusal to perpetuate capitalist 

practices and organizational 

structures through its commitment to 

value, money, profit. 

Micro (individual), 

meso (collectives) 

Refusal to reproduce capitalist 

relations (e.g., labour, value).  

Rejection of rigid classifications and 

totalizing abstractions (value, labour) 

Enables enables autonomy to enact 

forms of doing and organizing based 

on non-monetary values, self-

determination, horizontal relations, 

principles of cooperation and 

recognition. 
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as expressions of modern rationalism 

and capitalist form of domination. 

Everyday resistance 

(Peasant/development 

studies) 

Scott (1985) Everyday resistance refers to quiet, 

dispersed, disguised or otherwise 

seemingly invisible acts of 

opposition, fight or refusal to 

cooperate with abusive powers. 

Micro (individual), 

meso (collectives) 

Questioning, opposing and objecting 

abusive or oppressive power relations. 

Refusing to cooperate with, or to 

submit to oppressive behaviour and 

control (e.g., as it relates to the 

appropriation and exploitation of 

cheap nature and labour).  

Enables autonomy and sense of 

dignity. 

Resistance Hollander and 

Einwohner 

(2004) 

Resistance refers to varying forms of 

overt (visible) intentional actions of 

opposition, which are recognized by 

the targets of such opposition. 

Meso (collectives), 

macro (societal) 

Questioning, opposing and objecting 

abusive or oppressive power relations. 

Actively dismantling material and 

symbolic infrastructure of capitalist 

exploitation of human or non-human 

life; contesting and preventing the 

physical or symbolic presence of 

organizations imposing capitalist 

institutions and relations. 

Defends spaces of diversity and 

autonomy. 

Reinforces alternative identities 

through collective action. 

Refusal 

(Decolonial/cultural 

studies) 

Simpson 

(2007) 

McGranahan 

(2016) 

Refusal is the rejection or negation 

of an imposed and  taken-for granted 

definition of a situation, identity 

and/or social relation.  

Micro (individual), 

meso (collectives) 

Abstaining, stopping, breaking 

exploitative and/or alienating relations 

(e.g., labour relations).  

Rejecting (taken for granted) consent 

to, e.g., definitions of progress as 

endless accumulation, or of 

consumption as only political space. 

Affirms freedom to redefine 

identities, problem definitions, 

histories; thereby provides 

alternative basis for social 

recognition, empowerment and 

reconfiguration of social relations on 

the ground of, e.g. principles of care, 

democracy, autonomy. 

Delinking 

(Decolonial/cultural 

studies) 

Mignolo 

(2007) 

Wazner-

Serrano 

(2015) 

De-linking from the colonial rhetoric 

of modernity, which must be 

conceived as simultaneously 

capitalist, and denouncing the 

pretended universality of a Western 

and European episteme, where 

capital accumulated as a 

consequence of colonialism. 

Meso (collectives), 

macro (societal) 

Uncovering hidden assumptions, 

rejecting/resisting claims to epistemic 

privilege and universality of Western 

thought.  

Disengaging from the logic and 

rhetoric of modernity and capitalism.  

Allows claiming and relinking with 

diverse (e.g., relational) logics, types 

of knowledge (e.g., non-scientific), 

and a redefinition of citizenship, 

democracy, human rights, human and 

non-human nature, economic 

relations. 

Decolonization of the 

imaginary 

(Degrowth) 

Latouche 

(2010) 

A radical and profound cultural 

change of the foundational 

imaginary significations of modern, 

capitalist societies. 

Micro (individual), 

meso (collectives), 

macro (societal) 

Refusing complicity and collaboration 

with the ideology of development, 

e.g., as in the abstention from the use 

of environmentally destructive 

Enables the autonomous 

determination of new imaginaries 

(e.g., alternatives to development). 
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technologies, or the limitation of 

space allotted for advertisement. 

Cognitive subversion and critique of 

economicism and the imperative of 

endless economic growth. 

Defamiliarization 

(Decolonial/cultural 

studies) 

Shklovsky 

(1925) 

 

The “removal of an object from the 

sphere of automized perception” 

(Shklovsky, 1925, p.6). 

Micro (individual) Rupture, de-automatization, dis-

habituation of automized perception, 

e.g. as related to cultural constructions 

of value and worth. Emotional 

detachment and critical reflection.  

Disruption of common sense, e.g., as 

related to taken-for-granted 

production-consumption routines and 

utilitarian value systems. 

Allows critical awareness, emotional 

re-attachment, and establishment of 

new cultural meanings. 

*  We provide here an interpretation (stretching) of the theories and concept to illustrate their applicability to, and significance for the study of the unmaking of capitalist 

modernity and the making of post-capitalist realities. The examples are illustrative and not comprehensive.
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Territorio Campesino Agroalimentario: sustainability transformation as alter-territoriality 

Sustainability transformation beyond capitalism in Territorio Campesino Agroalimentario 

TCA is simultaneously a collective vision for an alternative future, a physical geographic area and 

a political tool for institutionalization. What distinguishes TCA form other territorial figures such as the 

Zonas de Reserva Campesina (Peasant Reserve Areas) is the presence of campesinos (peasants) as 

agents who are autonomous and capable of determining in their own terms how the territory and 

community will develop (Muñoz, 2017).  

TCA is a discursive space where the peasantry can put forward their visions for a just and dignified 

future: 

“the construction of territories connects us directly to the culture of those who inhabit 

them and this implies that we are dealing with history, socially constructed social 

relations, with a transformed landscape, with struggles that have already started. To 

recognize ourselves as peasant men and women is fundamental for the appropriation [of 

our identity], for our [cultural] differentiation, for making our words express what we 

are and what we feel” (CNA, 2017, own translation). 

TCA’s physical area is demarcated through a common agreement of the campesino communities 

that inhabit it, and have decided to unite and self-organize. A ground rule for this demarcation is that 

the majority population must be campesino and it cannot overlap with land already established under a 

different territorial figure, such as resguardos (in indigenous communities) or Consejos Comunitarios 

(in afro-descendant communities). Furthermore, as a political tool TCA’s role is fulfilled by translating 

collective norms, values and visions of the peasantry into concrete institutions to give TCA legitimacy 

and power, and to prefigure an alternative development pathway.  

Based on four fundamental principles, namely autonomy, coexistence, participation and profound 

respect for life and nature, TCA is informed by a relational ontology. The construction of peasant 

territoriality (territorialidad campesina) encapsulates the essence of the sustainability transformation 

pursued by TCA2. It is through the construction of territory that TCA organizes inclusive and dignifying 

social and political relations based on a relational worldview which supports humans-nature connection 

at the most fundamental level:  

“We are the water from the mountains, the water from the mountains is in our bodies, 

because we, our grandparents, great grandparents, we all have this water and the 

minerals it contains in our body. We are the land because we eat the products and 

minerals that the land gives, they are in our bodies.” (Daza, 2017, own translation). 

“The relationship that exists between us as campesinos, it is not relationship of use, of 

utilization of land to produce, instead it is a much stronger connection and it is that 

which we are defending and have to continue defending.” (Daza, 2017, own translation) 

TCA has one of its fundamental motivations in the defence of peasant identity, culture and lifestyle, 

of peasant men and women, of ecosystems and the commons from capitalist appropriation and 

 
2 TCA can be understood as a socioterritorial movement (Fernandes, 2000; Halvorsen et al., 2019; also see 

Oslender, 2002; Zibechi, 2008). Following Halvorsen et al (2019), in socioterritorial movements “First, territory 

is mobilized as the central strategy for realizing a movement’s aims. Second, territory informs the identity of 

socioterritorial movements, generating new political subjectivities. Third, territory is a site of political 

socialization that produces new encounters and values. Fourth, through processes of territorialization, 

deterritorialization, and reterritorialization, socioterritorial movements create new institutions.” (ibid, p. 1454). 
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exploitation. Nevertheless, TCA cannot be reduced to mere resistance, or to the somewhat backward-

looking defence of primordial, pre-existing peasant culture. In fact, TCA entails the construction of 

peasant territoriality in forms that have never existed before: a forward-looking reconstitution of 

human-human and human-nature relations in ways which build on the roots of traditional culture, but 

significantly move beyond that, as well as beyond capitalist modernity to the extent to which elements 

of both traditional culture and capitalist modernity are incompatible with the desired vision of a 

sustainable future.  

The construction of territory in TCA is a form of ecological and social re-embedding (re-

territorialization) of economic practices in ways that improve the wellbeing of the local population and 

ensure ecological sustainability. The notion of economia propia3, is a pivotal axis of TCA’s 

sustainability transformation. It is an economic alternative to capitalist development which responds to 

the “potentials, necessities, and values of the campesinado and to the life that surrounds it” (TCA, 

2016a). The Plan de Vida Digna, discussed below, lays the foundations of economia propia: a set of 

situated economic relations that function on the principle of sufficiency, which entails a guarantee of 

forms of production and exchange that are just, pursue food sovereignty, and the protection of the 

environment and human relations (TCA, 2016a). This model opposes capitalist development: it 

challenges, among others, the understanding of efficiency (productivity), self-interest, domination and 

homogeneity as an organizing principle of agricultural production and human and non-human life.  

Through an emphasis on agroecology, economia propia encourages crop diversification to increase 

communities’ resilience and capacity to provide for themselves. Peasants are expected to first produce 

for themselves, with initial surpluses going to the local market, and only then engaging in trade with 

the rest of the national territory and potentially other countries. While this economic model encourages 

a degree of commercialization and micro-entrepreneurship and backs private ownership rights, it does 

not allow privatization of common goods, such as water (La Direkta, 2014). 

 

Case study: Territorio Campesino Agroalimentario Nariño and Cauca 

Materials and methods 

In this paper we draw from insights from the first TCA - Territorio Campesino Agroalimentario del 

Macizo del norte de Nariño y sur del Cauca (TCA Nariño and Cauca from here on). The insights on 

this case study were generated through both desk and field work research conducted between February 

and April 2019. We adopted a mixed method approach consisting of the analysis of written and visual 

documents, all produced by peasant organizations, and six semi-structured interviews conducted by one 

of the authors (Moore) with peasant leaders and experts on peasant movements in Colombia. In addition, 

in April 2019 Moore attended a four-day long meeting, the Foro Sobre Derechos Campesinos4, where 

representatives from around the country came together to discuss peasant rights and the future of the 

Colombian agrarian movement in light of the publication of the United Nations’ Peasant Rights 

Declaration (2018), which had been ratified by the Colombian Government. Notes were taken 

 
3 The term propia here simultaneously denotes emphasis on (i) appropriateness, i.e. of socioecological and cultural 

embeddedness, specificity, and fit, (ii) ownership, sovereignty and control, and (iii) endogeneity. This term is used with 

reference both the economy (economia propria) and to education (educación propia).  

4 Foro Sobre Derechos Campesinos was supported by multiple research, peasant and non-governmental organizations and 

hosted by the Universidad Nacional de Colombia in Bogotá. See: https://agriculturafamiliar.co/memorias-foro-la-declaracion-

de-la-onu-sobre-los-derechos-del-campesinado-propuestas-y-desafios-en-colombia/ (accessed 29 April 2020) 

https://agriculturafamiliar.co/memorias-foro-la-declaracion-de-la-onu-sobre-los-derechos-del-campesinado-propuestas-y-desafios-en-colombia/
https://agriculturafamiliar.co/memorias-foro-la-declaracion-de-la-onu-sobre-los-derechos-del-campesinado-propuestas-y-desafios-en-colombia/
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throughout the conference and several speeches and discussions were recorded and transcribed, as were 

all visual documents used in this study.  

The empirical material was analyzed through thematic and discourse analysis (Hajer, 1995) 

informed by Santos’ approach to counterhegemonic grammars (de Souza Santos, 2014) and Fals-

Borda’s perspective on popular knowledge (Fals-Borda, 2010). Accordingly, our approach to 

reconstruct the entanglement of processes of construction and deconstruction in this case study, based 

on Feola (2019) and Feola and Koretskaya (unpublished document) (Tables 1 and 2), assumed that TCA 

Nariño and Cauca can only be understood through the forms of seeing and naming the world of those 

who construct it; thus it is only through the worldview of the peasants themselves that one can 

understand the strategies and visions they are using to push forward their own form of development 

(Iguarán, 2018).  

 

Disentangling processes of unmaking and making in Territorio Campesino Agroalimentario 

Nariño and Cauca 

Processes of unmaking and making: territorial institutions 

We understand the sustainability transformation pursued by TCA Nariño and Cauca is consisting of 

interconnected and interdependent processes of deconstruction and disarticulation (unmaking) of 

existing realities, and of construction (making) of alternative ones. Figure 1 visualizes the entanglement 

of these two sets of processes. 

 

 

Figure 1. Entanglement of processes of ‘unmaking’ of capitalist modernity and ‘making’ of 

postcapitalism in Territorio Campesino Agroalimentario del Macizo del norte de Nariño y sur del Cauca. 

White-shaded text boxes denote peasant institutions that constitute the sustainability transition as peasant 

territoriality and, in brackets, the actions of  ‘making’. Grey-shaded textboxes denote processes of 

unmaking. Arrows denote causal relations as reconstructed through the data from the peasants’ 

perspective. 
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The construction of peasant territoriality, including an economia propia, has proceeded through the 

creation (making) of new institutions, namely: autonomous governance institutions, knowledge 

commons institutions, the Guardia Campesina (peasant guard), and the Plan de Vida Digna (Figure 1; 

Table 3). We discuss them in turn.  

 

Table 3. The unmaking of capitalism modernity and making of postcapitalist realities in Territorio 

Campesino Agroalimentario del Macizo del norte de Nariño y sur del Cauca.  

Unmaking/making Processes of 

unmaking/making 

Theoretical 

reference 

(unmaking) 

What is unmade/made 

Unmaking Rejecting and negating 

imposed and  taken-for 

granted identities and 

imaginary significations 

Refusal  

De-linking 

Decolonization of the 

imaginary 

Imaginary and imperative of development as 

defined by Eurocentric modernity; imposed 

identities of peasant, consumer entrepreneur 

and hired labourer; patriarchal culture. 

Abstaining from using 

un-dignifying but 

routinized and 

interiorized language 

Unlearning Hegemonic discourse, patriarchal culture. 

 

Withdrawal from the 

market economy 

Crack capitalism Market economy relations. 

 

Expulsion of destructive 

enterprises from the 

territory 

Resistance Capitalist presence, and its socioecological 

impacts on the territory. 

Making Re-production of cultural 

significations and 

emotional re-attachment 

Refusal 

Unlearning 

Decolonization of the 

imaginary 

De-linking 

Alternative history and dignifying 

representation of the peasantry; imaginary of 

the ‘good life’ based on relational ontology; 

territorial border. 

Autonomous participated 

deliberation for self-

determination and 

organization 

Crack capitalism Autonomous governance institutions; Plan 

de Vida Digna; territorial border. 

Redefinition and 

performance of economic 

relations 

Refusal 

Decolonization of the 

imaginary 

De-linking 

Crack capitalism 

Economia propia based on socio-ecological 

embeddedness and principle of sufficiency. 

Redefinition and 

performance of 

knowledge relations 

Refusal 

De-linking 

Decolonization of the 

imaginary 

Knowledge commons institutions based on 

diversity and horizontal relations. 

 

Autonomous governance institutions. The political system within TCA Nariño and Cauca, 

referred to as the gobierno campesino (peasant government), is decentralized and constructed from the 

bottom-up with the idea “that the communities start from the local to create processes of resistance, of 

organization, of self-governance, towards a conformation of a popular resistance in all of the nation that 

can counteract the power of the imperial regime.” (TCA, 2016b). The gobierno campesino is meant to 

be inclusive, representative, with authority and legitimacy stemming from the territory. The gobierno 

campesino does not aim to replace State government, but to work in parallel and in collaboration with 

it. 
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The role of elected members of the gobierno campesino is “mandatar” or to mandate, which means 

reaching collective agreements and transforming them into norms while guaranteeing that they are the 

expression of the values, interests, necessities of the people living in the territory. The mandate is a 

primary tool used to legitimize collective action and a way to ensure that “all of the activities that we 

are doing have to be talked about and converted in an instrument that will guide our declaration of 

rights, our proposals, our projects, our investigations” (Daza, 2019).  

The Junta de Gobierno Campesino is the political body of the gobierno campesino which is 

entrusted with leading the process of construction and management of the territory into the future (TCA, 

2016b). The representatives for the Junta are elected in municipal meetings to ensure representation 

from all regions. Each municipality must elect three people, ideally a woman, a man, and a member of 

the youth in order to guarantee inclusiveness and diversity (TCA, 2016a).  

Guardia Campesina. The Guardia Campesina (peasant guard), is an unarmed group of people who 

are elected in the number of three per municipality. The Guardia Campesina exists under the 

governance of the Junta de Gobierno (TCA, 2016c). Members of the Guardia Campesina have to 

participate in a special training (TCA, 2016b) and establish a communication system to spread alerts 

quickly throughout the territory. In case of a threat (e.g. intrusion of mining companies), the Guardia 

Campesina would inform everybody in the territory to facilitate and lead a mass mobilization against 

that threat:  

“Us, the campesinos, through our way of living and farming, have historically carried 

out the role of ‘guardians of life’. Today the territories which we inhabit are subjected 

to multiple threats, among which is mining. Because of this, it is necessary to form a 

Guardia Campesina which can ensure the protection of both the territory and its people.” 

(TCA, 2016c). 

Institutions of knowledge commons. Peasants participate in distributed knowledge production and 

circulation, such as the ‘campesino-a-campesino’ (peasant-to-peasant) model. Central to this model is 

the idea of a distributed network of municipal agrarian committees united through a common agrarian 

agenda (Daza, 2017). Furthermore, relevant knowledge is spread through personal communication, 

schools, conferences, and community meetings. This method has empowered peasant communities to 

construct their own land ordinance and has made possible to activate collective participatory processes 

around the Plan de Vida Digna (Forero, 2018).  

Plan de Vida Digna. Emerged from the experiences of some indigenous, afro-descendant and 

peasant communities from the 1980s, the Plan de Vida Digna (also: Plan de Vida Comunitario, or Plan 

de Vida Digna, Agua y Dignidad) is a form of participatory community-led planning that aims at 

conducting collective processes of constructing visions of possible futures and empowering 

communities to inhabit, govern, decide and legislate over their territory, their ways of living, their 

economy and culture (CNA, 2015). Plan de Vida Digna is informed by principles of solidarity, justice, 

dignity, holistic view of human and non-human life, collective participation, autonomy and sovereignty 

(CNA, 2015). 

Plan de Vida Digna stands in contrast to capitalist development 

“because we want life, we want agriculture, we want alimentación, we want vital goods 

like water. Neoliberalism does not desire these things, it only wants profits, to extract 

minerals for export, while we, on the contrary, defend life. Our Plan de Vida Digna is a 

form of countering the neoliberal model.” (Iguarán, 2018) 
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Furthermore, Plan de Vida Digna takes a long planning horizon, ranging from twenty to thirty years, 

thus counteracting the national Government’s National Development Plans which takes four years’ 

timeframe. This temporal dimension of the Plan de Vida Digna is a key form of opposition to the “short 

term mentality of capitalist accumulation as a criterion for development” (Iguarán, 2018). 

As for other institutions for autonomous governance in TCA Nariño and Cauca, Plan de Vida Digna 

responds to calls for advancing “a territoriality free of patriarchy” (anonymized peasant leader, personal 

communication, 24.03.19). This is in contrast to the machoist and patriarchial culture that is still 

widespread in rural Colombia. The fact that women still have to demand basic rights - “rights to be, to 

know, to learn, to speak, to decide” (anonymized peasant leader, personal communication, 24.03.19)- 

is understood as a serious problem in TCA Nariño and Cauca and is therefore object of transformation 

as much as capitalist development is. 

In summary, autonomous governance institutions, the Guardia Campesina, knowledge commons 

institutions and the Plan de Vida Digna are foundational institutions that prefigure, and to an extent 

already realize the  construction of an autonomous society, including an economia propia. TCA Nariño 

and Cauca is set against and beyond, while still in the making and therefore inevitably within, a capitalist 

society.   

Yet, this construction is made possible by the unmaking of the socially and ecologically destructive 

presence of capitalism as embodied in the extractive industries and agribusiness. TCA Nariño and 

Cauca vision and practice of autonomous society is founded on agroecological agriculture that is 

“kind to the ecosystem, that produces produce free of chemicals, that takes care of 

people, that takes care of the water and the environment.” which is supplemented by 

plans to reforest and collectively manage water resources (anonymized peasant leader, 

personal communication, 24.03.19) 

This form of sustainable agriculture would be critically undermined by ecological destruction (e.g. 

soil contamination, disruption of water cycles, biodiversity loss) caused by the extraction of natural 

resources. Furthermore, TCA Nariño and Cauca depends on the inclusion and participation of healthy 

people and ecosystems and on their dedication to building a dignified economy. This is incompatible 

with the agrobusinesses as well as extractive industries, which have a long history of health impact on 

hired labourers and local communities, and often require the ‘extraction’ of labourers from their 

community (e.g. Göbel et al., 2014; Göbel and Ulloa, 2014; Feola, 2017; also see the Environmental 

Justice Atlas: https://ejatlas.org/).  

Peasants in TCA Nariño and Cauca have achieved the unmaking of ecological and social destruction 

in two ways (Figure 1, Table 3). Firstly, peasant deliberately, albeit often partially withdraw from the 

market economy, i.e. from food supply chains and exploitative labour markets in the effort to localize 

the economy, by establishing locally embedded (reterritorialized) social relations as well as material 

(e.g., water) flows.  

Secondly, peasants engage in the expulsion (deterritorialization) of destructive economic, especially 

extractive enterprises from their territory. The expulsion of extractive industries, illustrated by the case 

of Gran Colombia Gold described above, was in turn made possible by the creation of a territorial 

border, in itself another fundamental institution, which became consolidated in collective deliberations 

and led to the declaration of TCA Nariño and Cauca in 2016, as described above. TCA Nariño and 

Cauca’s border is actively watched by the Guardia Campesina. Furthermore, it is reproduced through 

symbolic as well as material actions, such as caravanas (caravans), attended by hundreds of people, 

which aim to harmonize the territory and cultural identity. The peasants put up flags indicating their 
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permanence in this territory, a symbolic gesture intended to tell companies “this land is our land, it’s 

our children’s land, the water is for humanity not for profit” (anonymized peasant leader, personal 

communication 24.03.2019). Caravanas are events of “brotherhood with mother earth, it is a spiritual 

event were the participants talk to the mountains, talk to the lakes, and communicate that they are there 

to defend them” (anonymized peasant leader, personal communication 24.03.2019). According to a 

peasant leader the caravana “seeks to alert the whole territory of the threat of mining transnationals” 

and to remind people to care for the earth and “the generosity she has had with humanity.”  

 

Processes of unmaking and making: development and identity 

The construction of new institutions rests on processes of deliberate refusal and unlearning of 

development imaginaries and imperatives, and their related subjectivities of peasant and human beings 

(Figure 1, Table 3). In turn, this processes of unmaking enable the elaboration and projection of 

alternative subjectivities that inform the new institutions, and of relational ontologies and holistic 

principles on which of TCA founded.  

Peasants explicitly refuse the dominant development paradigm that is based on material 

accumulation by dispossession, the imperative of endless economic growth, and profit-seeking, and the 

reduction of people and nature to commodities. This paradigm is incompatible with a dignified life 

founded on TCA’s principles of autonomy, coexistence, participation and deep respect for life and 

nature.  

The refusal of development has two facets, both of which are formalized in official TCA written and 

audio-visual documents used to present TCA to other peasant communities and a wider public. Firstly, 

peasants refuse the imposition of the identities of consumer, hired labourer, and entrepreneur (food 

producer) imposed by the dominant development narrative; peasants refuse “what the system wants us 

to want” (anonymized peasant leader, personal communication, 24.03.19). A peasant leader laments the 

hegemonic nature of the globalized neoliberal capitalist system which “insists that the population have 

only one type of imaginary, only one type of culture”, an imaginary “of being a consumer. Not human 

beings but consumers.” (anonymized peasant leader, personal communication, 24.03.19). To peasants, 

life, not profit is the central organizing principle: “what unites us is life” (Maite Yie, 2018). Peasants 

see agriculture as more than a form of employment, and themselves as more than agricultural workers. 

From a campesino perspective agriculture has “never been catalogued as a business”. It is not part of 

the campesino mentality to be an entrepreneur. People in the territory do agriculture for agriculture’s 

sake, because of tradition, because it is their duty. It is a lifestyle more than a job: “We plant seed and 

sell; with what we sell we get enough to return and plant seeds again.” (anonymized peasant leader, 

personal communication, 24.03.19).  

The second facet of the refusal of development relates to the way in which the State’s development 

discourse in Colombia depicts peasants and their cultures, and rural ecosystems as dispensable and, in 

fact, sees peasants as barriers to development and progress towards modernity. Peasants engaged in 

deliberate unlearning of this discourse, by abstaining from using the routinized, interiorized language 

and imaginaries of peasants as ‘lacking basic needs, being years behind in terms of development, 

backward and inefficient in agricultural techniques’ (Daza, 2019). In parallel, peasant develop and learn 

to use an alternative discourse, in which the grammar of rights is very prominent: peasants request the 

right to life and the right to territory. Similarly, peasants abstain from reproducing interiorized notions 

of ‘natural resources’ and rather learned to think and speak of nature in terms of ‘vital goods’ or 

‘ancestral heritage’. The new discourse makes peasants’ lived connection with nature explicit, and also 
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reveals their intergenerational, long-term temporal perspective in which present natural conditions are 

the result of ancestors’ actions. 

The counterhegemonic grammar becomes part of the larger effort to construct an alternative history 

of the peasantry - one that reaffirms their dignity, autonomy and cultural relevance. To recover historic 

memory and to construct a non-hegemonic history of the peasantry also allows campesino to critically 

look at some aspects of peasant culture. In particular, the persistence of a machoist and patriarchial 

culture is explicitly acknowledged as incompatible with the vision of a dignified future for the 

community, and thereby deliberately refused, which enables the design of new institutions that practice 

inclusion, as described above. 

For TCA it is important to make a conscientious effort to learn about one’s own history, about the 

traditions and rituals of everyday life that make their culture. The construction of an alternative peasant 

history is very closely connected to the new discourse on the good life (buen vivir). The two discourses 

reinforce each other and result in symbolic practices and proposals that solidify new ideas. One such 

proposal is that of educación propia: an education which “reivindica el ser campesino” (Mantilla, 2018) 

or revendicates being campesino, and is based on ideas of autonomy, dignity, and cultural relevance. It 

aims at strengthening communities such that peasants can become leaders who know their rights and 

can defend the territory (Mantilla, 2018). The proposal of educación propia includes a requirement that 

rural school principals have to be campesinos, people that grew up in the countryside not the cities, and 

that there is at least some discussion of what it means to be campesino (anonymized peasant leader, 

personal communication, 24.03.19).  

 

Discussion and conclusion 

Contribution to theorizations of unmaking of capitalist modernity in sustainability transformation 

We contend that, rather than conceptualizing sustainability transformation as a process of addition 

of sustainability values, social imperatives, or socio-technical solutions, which are assumed to displace 

extant values, social imperatives or socio-technical regimes, we should see the role of subtraction as a 

possible condition of sustainability transformation. 

In this paper we have sought to advance the theorization of sustainability transformation by 

expanding the notion of unmaking capitalist modernity (Table 2), and by offering empirical evidence 

of how unmaking and making operate in a concrete case of sustainability transformation. In undertaking 

this analysis, we find that the unmaking of capitalist modernity cannot be adequately explained from 

any one existing theoretical perspective. In seeking to develop this field, we have brought together  

theories from as diverse fields as sustainability transitions, degrowth, political ecology, decolonial, 

resistance, anarchist, and cultural studies scholarship, in order to provide the basis for a new analysis 

that takes into account the deconstruction of unsustainable capitalist socioecological configurations 

alongside the construction of sustainable post-capitalist ones in sustainability transformation. While it 

was beyond the scope of this article to develop an integrative framework of the role of the disruption of 

capitalism in sustainability transformation, the paper has covered some ground towards such integrative 

perspective by reconstructing the interplay of different, but interrelated processes of unmaking from an 

empirical perspective. 

In advancing the theorization of unmaking of capitalist modernity in sustainability transformation, 

this paper also makes at least three more specific contributions. First, it expands the theoretical basis 

for studying processes of unmaking of capitalist modernity (Table 2), and  provides empirical evidence 
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of these processes and their operation in the case study of TCA Nariño and Cauca. Many of these 

processes of unmaking are under-appreciated in sustainability transformation research, or have been 

studied in isolation, if at all in relation to sustainability transformation. While only a subset of the 

processes presented in Table 2 were actually observed in this case study, other processes may be at play 

in concrete cases of sustainability transformation elsewhere. Second, this paper shows how processes 

of unmaking and making are concretely entangled: unmaking creates conditions for the construction of 

alternative institutions, but unmaking and making occur in chains whereby the construction of some 

institutions and the deconstruction of undesirable ones can enable each other in turn (Figure 1). This 

finding provides nuance to the relationship between processes of unmaking and making. Third, the 

analysis of TCA Nariño and Cauca illustrates that the unmaking of capitalist modernity for the pursuit 

of sustainability transformation can be combined with the deconstruction of other cultural elements -

here, traditional patriarchal relations- which coexist with the former and are equally incompatible with 

the realization of peasant territoriality. In this respect, too, this case study provides evidence against 

overly simplistic conceptions of sustainability transformation as instances of mere anti-capitalism.  

In sum, our analysis supports the understanding of generative processes of unmaking of capitalist 

modernity in sustainability transformation. As postulated by Feola (2019), processes of unmaking 

interrupt the routines, structures and relations that impede post-capitalist realities from emerging and 

becoming consolidated. Political acts of unmaking are sometimes covert and hidden, but for this reason 

not less meaningful to those who enact them and their collectives, while other times they are vocal and 

visible; they can take conventional (e.g. protests) or unconventional political forms (de facto actions, 

caravanas). Importantly, disruptions of the status-quo have an emergent and processual character; they 

are performed, reproduced in everyday lives of individuals and collectives (Feola, 2019), as in the case 

of counterhegemonic grammars and the enforcement (both symbolic and material) of the territorial 

border in TCA Nariño and Cauca. Unmaking and making are lived in the contradictory everyday 

experience of individuals and collectives who exist in-against-and-beyond capitalist modernity: peasant 

communities living simultaneously in two different territorial constructions, which also correspond to 

contrasting value systems, types of economic relations, governance and knowledge systems, historical 

narrations and identities. 

Future research  

We call for a research agenda on sustainability transformation which is sensitive to, and analytically 

equipped for the analysis of transformation as a multifaceted, multilevel process that entails the 

deconstruction of capitalist modernity, or elements thereof, as well as the construction of post-capitalist 

realities. We suggest that three research directions can fruitfully inform this research agenda. First, we 

envision further comparative analysis of existing transformational initiatives worldwide to critique and 

refine the approach proposed in this paper. This is to overcome the limitations of single case study 

analysis and to generate further evidence of the role played by different forms of unmaking to engender 

the construction of sustainable alternatives to modern capitalist development.  

Secondly, while this was not accomplished in the present study due to limitations in the available 

data, we envision and call for longitudinal studies of sustainability transformation which can disentangle 

processes of unmaking and making over time. To do so, also recognizing the processual character of 

sustainability transformation, we suggest that process research methods based on narrative-based 

explanation, such as event-sequence analysis (e.g., Griffin, 1993) are promising to unpack such 

entanglement and thereby re-construct sustainability transformation pathways. This also responds to 

calls for infusing a more marked historical and temporal perspective in the analysis of sustainability 

transformation, as called for by Fazey et al. (2017) among others.  
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Finally, third, we suggest that, as this paper illustrates, the study of sustainability transformation, 

and specifically of the entanglement of unmaking and making in such process of fundamental change, 

be investigated through more daring plural engagement with theories of social change from across the 

social sciences and humanities. This requires escaping the safe ground of established theories and 

paradigms, mobilizing theories that have not yet applied to sustainability transformation, but which may 

help gain insight into particular change processes, and critically exploring their respective blind spots 

and potential for theoretical integration.     
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Abstract   20 
Literature on sustainability transitions has expanded constantly in the last decade providing the 21 
bases for the understanding of complex and multi-dimensional required transformations. 22 
However, transition research have often ignored where transitions occur, the spatial 23 
configurations and dynamics of the networks within which transitions take place. The view of 24 
space might represents a relational perspective where distance or proximity, assumed as more 25 
than the route on a map, among actors could influence their interactions. Close relational 26 
networks might assume a key role for the market uptake of new innovative niches as well as 27 
for the development of industrial clusters. Starting from these premises, this work seeks to 28 
untangle and make explicit the evolution o network architecture in the various stages of a niche 29 
development. In particular, we expect that, in the initial stages, the network architecture of a 30 
niche is very close to a regular grid, while the shift to more advanced development stages 31 
should produce small-world configurations through the creation of “long” links among actors. 32 
In order to provide an answer to our research question, we will exploit the Social Network 33 
Analysis (SNA) approach applied to a niche operating in the domain of renewable energy, 34 
namely the Italian biofuel niche. The results indicate that the evolution of the niche has favored, 35 
over time, the formation of knowledgeable actor groups operating in small work networks.  36 
 37 
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 45 

1. Introduction 46 

The transition towards sustainability in energy sectors is becoming a high-priority matter 47 

worldwide (Matschoss et al., 2020). Enhancing such transitions is a compound task considering 48 

that transitions are characterized by multi-scalar relations of actors operating in different 49 

domains of society  (Essletzbichler, 2012). The literature on this topic generally focus on the 50 

dynamics and the governance of historical and ongoing sustainability transition processes 51 

(Falcone et al., 2019). However, this perspective lacks of an adequate consideration about the 52 

roles and agency of actors especially with respect to the understanding of joint action and 53 

organization of actors networks in the domain of sustainability (Wittmayer et al., 2017). Actors 54 

might have different ‘identities’ in each interfaces they are engaged with, and the dynamic 55 

process through which the actors interact is more important than the actors themselves and their 56 

organisational attributes (Mossberg et al., 2018). They can represent different types of 57 

organisations (e.g. firms, public authorities, research institutions) as well as independent 58 

individuals or members of an organisation. Through interaction, the activities and properties of 59 

individual actors can be shared, exploited and/or adapted with the aim of advancing the 60 

development of the innovation system (Musiolik et al., 2012). The enrolling of new actors with 61 

field expertise can contribute to increase credibility and resources for the further niche 62 

development (Seyfang and Gilbert-Squires, 2019). The spatial scale is of paramount 63 

importance for the understanding of actors' involvement in sustainability activities (Ghinoi et 64 

al., 2020). Research should draw on different spatial scales (relating to, e.g., cities, regions and 65 

countries) to identify actors relational patterns in the emergence of renewable energy systems 66 

(Oudes and Stremke, 2018). In this context, the geography of transitions concerns the 67 

understanding of similarities and differences for developing insights about institutional 68 

frameworks, local values, social networks and resource endowments at the basis of the 69 
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evolution of transitions towards sustainability (Köhler et al., 2019). The view of space might 70 

represents a relational perspective where distance or proximity, assumed as more than the route 71 

on a map, among actors could influence their interactions (Amin, 2002). As emphasized by Li 72 

et al. (2011), relational networks characterized by actors proximity might assume a key role for 73 

the development of new innovative niches as well as for the expansion of industrial clusters. 74 

Proximity, itself, describes a multi-dimensional and intersecting form of relationship between 75 

actors whose geographical positions, socio-economic and managerial practices and 76 

backgrounds might provide further details about the possibility for a transition to occur 77 

(Boschma, 2005). In a seminal contribution, Gibson et al. (2000) argue that an absolute 78 

proximity refers to cities, regions, nations and so on as containers of spatial and geographical 79 

variables explaining transitions. However, transitions not only happen within a bounded 80 

spatiality but they might also be the resulting effect created by multi-scalar relations between 81 

spatially dispersed actors within multi-level structures (Raven et al., 2012). Scholars in the field 82 

of economic geography decompose relative proximity into four dimensions: cognitive, 83 

referring to the background knowledge shared by actors; organizational, denoting the 84 

organizational characteristics shared by actors; social, indicating the trust, reciprocity and 85 

shared experiences among actors; and institutional, representing shared cultural backgrounds, 86 

norms and values among actors  (Boschma, 2005; Coenen et al., 2010; Raven et al., 2012). 87 

Different types of proximity among niche actors may affect the formation of their network 88 

relations in the various stages of the niche development (Sengers and Raven, 2015). In 89 

particular, in the early stages, geographical proximity could play a prominent role by fostering 90 

the establishment of links between the geographically closest actors. In contrast, in the 91 

development and maturity stages of the niche, the need to acquire higher knowledge resources 92 

might reduce the opportunity cost of reaching farther but more knowledgeable actors. This 93 

makes relative proximity (i.e. cognitive and social proximity) more relevant in forming new 94 



4 
 

links compared to geographical proximity. Looking at network’s architecture, geographical 95 

proximity should therefore create “neighbourly” links that make network more regular from a 96 

spatial point of view. The role of relative proximity, on the other hand, should drive the 97 

formation of “long” links (i.e. with distant actors) allowing thus to cross the “social space” of 98 

the niche in a few steps.  99 

Starting from these premises, this work seeks to untangle and make explicit the different role 100 

played by geographical and relative proximity, in the various stages of a niche development, 101 

looking at the network configurations of a technological niche and related evolutions over time. 102 

In particular, building on the famous idea of Watts and Strogatz (1998) to combine short 103 

distances and strong local clustering by starting by a regular grid and rewiring a portion of the 104 

links in the local neighborhood to randomly connect to other agents, we expect that, in the 105 

initial stages of niche development, the network architecture is very close to a regular grid, 106 

while the shift to more advanced development stages should produce small-world 107 

configurations through the creation of “long” links among actors. In order to provide an answer 108 

to our research question, we will exploit the Social Network Analysis (SNA) approach applied 109 

to a niche operating in the domain of renewable energy, namely the Italian biofuel niche. 110 

Specifically, we collected longitudinal data on the network relations of the niche referred to 111 

different development stages (i.e. development and maturity) which define characteristic 112 

metrics of the network - namely cluster coefficient and average path length - to define the 113 

small-word property of the niche.  114 

 115 

The remainder of the paper is organized as follows. Section 2 describes materials and methods. 116 

Section 3 presents and discusses the empirical results. Section 4 concludes. 117 

 118 

 119 

2. Materials and methods 120 
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2.1 Empirical Context: Italian liquid biofuel industry 121 

Along with electric vehicles, biofuels are one of the main low-carbon alternatives to fossil fuels 122 

used in transport, as they are easily deployable on the existing transport infrastructures. 123 

However, the evolution of the biofuel market is politically driven, since it is mainly dependent 124 

on the policy instruments adopted (Falcone et al, 2019). From this perspective, the development 125 

of the biofuel supply in Italy can be framed within two different stages according to the 126 

regulatory framework surrounding the sector.  127 

The first stage can be traced back to 2005-2010 when the Italian government established excise 128 

tax reductions and mandatory obligations for biofuel production with the aim of reducing CO2 129 

emissions in the transport sector. In particular, in 2005, the government extended until the end 130 

of 2007 and to all bioethanol producers the excise tax reduction that was experimentally applied 131 

to a limited number of bioethanol producers since 2003. At the same time, Law no. 81/2006 132 

introduced mandatory obligations for diesel and gasoline fuel suppliers to achieve a 1% share 133 

in terms of the low heating value of biofuels within the total amount of fuels which had been 134 

placed on the market in the previous year. Additionally, Law no. 81/2007 defined a voluntary 135 

national target of a 5.75% share for both biodiesel and bioethanol, which had to be reached by 136 

2010 (CrossBorder Bioenergy Working Group, 2012) while, in October 2007, Italy was 137 

formally authorized by the EU Commission to extend the excise duty reduction for biofuels 138 

until the end of 2010. In April 2008, finally, two new decrees on biofuel obligations (no. 100 139 

and no. 110) defined, respectively, sanctions for producers and suppliers who did not comply 140 

with the mandatory shares of biofuels set by law 81/2006 as well as criteria, conditions, and 141 

modes for the application of the biofuel obligations. In particular, a certificates system was 142 

introduced to monitor whether the biofuel quotas were reached: any certificate (Certificato di 143 

Immissione in Consumo - CIC) attested 10 Gcal of biofuel fed into the gas system for transport 144 

and transport fuel suppliers who did not reach the biofuel quota could buy these certificates on 145 



6 
 

a dedicated trading platform. This stage can be referred to as the “development” stage since the 146 

whole of legislative interventions adopted allowed the Italian biofuel sector to develop rapidly. 147 

In particular, the use of excise tax reductions contributed significantly to the sector growth 148 

making Italy the 4th most relevant biofuel producer in the EU with 2,375 thousand tonnes in 149 

2010 (European Biodiesel Board (2019).  150 

The second stage started in 2011 with the removal of all the excise exemptions for biodiesel 151 

and bioethanol production. At the same time, the Legislative Decree no. 28/2011 defined new 152 

mandatory quota obligations of biofuels for suppliers of petrol and diesel from fossil sources 153 

in order to comply with the target of 10% renewable energy in the transport sector by 2020 set 154 

by the RED (Renewable Energy Directive - 2009/28/EC). More specifically, the decree 155 

established obligatory share of biofuels in the car fuel mix at 4.0% by 2011, 4.5% by 2012, and 156 

5.0% by 2014 in order to reach the 10% target by 2020. Moreover, from the 1st of January 157 

2012, the energy contribution of biofuels was enhanced in case that they were obtained by 158 

feedstock produced in the EU and processed in an EU plant. Furthermore, all the biofuels 159 

released for consumption in Italy had to comply with the sustainability criteria stated by the 160 

FQD (Fuel Quality Directive - 2009/29/EC, i.e. that fossil fuels shall reduce their GHG 161 

emissions by 6% by 2020 compared to the 2010 average emission values) as certified by 162 

specific certification bodies or according to voluntary schemes approved by the EU 163 

Commission. In 2014, the Italian Ministerial Decree no. 2014/10/10 established an increasing 164 

percentage of liquid biofuel to be blended into all types of fuel used to power trucks and cars 165 

(5% by 2015, 5.5% by 2016, 6.5% by 2017, 7.5% by 2018, 9% by 2019, 10% by 2020). 166 

Furthermore, a mandatory quota (1.2% by 2018, 1.6% by 2020, and 2% by 2022) was also 167 

introduced for “advanced biofuels”, i.e. those produced from agricultural and industrial 168 

wastes  residues, ligno-cellulosic materials, cellulosic materials, and algae. These quotas were 169 

then amended in 2018 (Italian Ministerial Decree 2018/03/02) from 10% to 9% by 2020 for 170 
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biofuel in general and from 0.6% in 2018 to 1.85% in 2022 for advanced biofuels. Overall, this 171 

phase can be considered as the “maturity” stage for the Italian biofuel sector, with the 172 

introduction of mandatory quota obligations for biofuel production that has been 173 

counterbalanced by the removal of all the excise exemptions for biodiesel and bioethanol 174 

production making. Indeed, since 2011 Italy still remains among the bigger biofuel producers 175 

in the EU although its production has stabilized to approximately 1,500 thousand tonnes, lower 176 

than that achieved in the development stage (European Biodiesel Board, 2019).  177 

Moving from the development to the maturity stage, the number of biofuel actors operating in 178 

the sector has been substantially unchanged and involves nowadays 33 actors located in almost 179 

all Italian regions with a slight prevalence in the North of the country: 21 are biofuel producers 180 

- some of them employing the most advanced plants in terms of industrial production of second-181 

generation biofuel as in the case of Crescentino, Porto Marghera and Gela - 7 are biofuel 182 

distributors and 5 are suppliers of raw materials and plants. In light of the evolution of the 183 

Italian biofuel sector described above, we have therefore surveyed the Italian biofuel producers 184 

at two different points of time, namely in 2007 and 2015 which represent the core of the 185 

development and maturity phases respectively. 186 

 187 

2.1 SNA technique 188 

It is widely acknowledged that network configurations play a key role in explaining the 189 

diffusion potential of emerging technologies (Hermans et al., 2013).  In this paper,  SNA is 190 

employed to tackle the aforementioned research question since it enables: (i) ascertaining niche 191 

actors networks of relations, (ii) examining the properties of those relations, and (iii) 192 

identifying the evolution over time of actors’ interactions considering different stages of niche 193 

development. SNA is a methodology of growing attention among social scientists and 194 

practitioners (Ingold, 2017). This is due to its capability of investigating complex relations 195 
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among different actors, providing thus an understanding of economic, socio-political and 196 

environmental implications (Nugroho and Saritas, 2009). Essentially, SNA is able to 197 

emphasize some evolving effects that could not be identified by utilizing other techniques 198 

(Knox et al., 2006; Wasserman and Faust, 1994). Indeed, the reached maturity of some network 199 

visualization software (i.e. Ucinet, Pajek, Krackplot, Metasight, etc.) over the last years has 200 

favoured the diffusion of SNA methods and related skills among scholars, academics, and 201 

business consultants  (Conway, 2014).  202 

To explore the network configuration some key network indexes were considered. In our 203 

analysis, relevant information are provided by: i) network density, which measured the total 204 

interaction of variables; ii) average degree, which highlighted the average level of connection 205 

between variables; and iii) centrality degree, which quantified the entire relational activity of a 206 

variable. Table 1 reports some additional details on the network indexes employed.  207 

 208 

Table 1. Network indexes for the static analysis 209 

Index Description Formulation Ucinet command 

Number of ties Number of times two variables 
were connected in a given 
network (Wasserman and Faust, 
1994). 

𝑇 = 	$𝑉𝑖𝑉𝑗
(

)

 
Network - Ego Networks 
- Basic Measures 
 

Density Ratio of the number of ties (T) to 
the number of possible ties in a 
network. Refers to the proportion 
of potential connections in a 
network that are actual 
connections (Butts, 2008). 

𝐷 =	
𝑇 − (𝑁 − 1)

𝑇𝑚𝑎𝑥 − (𝑁 − 1) 
Network - Cohesion - 
Density 

Average 
degree 
 

Average level of relationship 
between variables. With respect 
to relationship direction, the 
average degree could be 
expressed as the number of 
incoming ties (i.e. in-degree) 
and/or the number of outgoing 
ties (Huh and Lee, 2011). 

𝐴𝑑 =	
∑ 𝐴𝑑6( +	∑ 𝐴𝑑89:	;

<
;
< )

𝑁  
Network - Centrality - 
Degree 

Clustering 
coefficient 

Measures “the friends of my 
friends are my friends.” 
Represents the proportion of 
actual ties between neighboring 

𝐶𝑗 =
2𝑒<

𝑘<(𝑘< − 1)
 

Network - Cohesion - 
Clustering Coefficient 
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variables relative to the 
maximum possible number of 
such ties (Ozkan-Canbolat and 
Beraha, 2016). 

Average 
shortest path 
length  

Path of minimal length. Average 
path length represents the 
average distance between any 
two nodes in a given network 
(Perez and Germon, 2016). 

𝐿 = 	
1

𝑁(𝑁 − 1)
$𝑃6<
6C<

 Network - Cohesion - 
Distance 

Network 
centralization 

Sum in differences in centrality 
between the most central node in 
a network and all other nodes, 
divided by the theoretically 
largest sum of differences in any 
network of the same size 
(Freeman, 1978). 

𝐹 =$(𝐶∗ −	𝐶6)/𝑚𝑎𝑥$(𝐶∗ −	𝐶6) Network - Centrality - 
Freeman Betweenness 

Source: Authors’ elaboration. 210 

 211 

2.3 Questionnaire and sampling  212 

Our study surveyed the entire set of producers characterizing the Italian liquid biofuel industry1.  213 

The questionnaire used in our empirical investigation was created using the Qualtrics Research 214 

Suite survey software and was administered online from November 2014 to January 2015. 215 

First, a pilot test of the questionnaire was conducted and based on the comments and feedback 216 

from this test, the content and layout of the questionnaire were revised. Particularly, 217 

respondents were asked to specify: (i) actors from the list they knew (who knows who network), 218 

(ii) actor from the list they communicate with (communication network),  (iii) with whom they 219 

had interacted by exchanging information and ideas about biofuel (interaction network) and 220 

(iv) with whom they exchanged technical knowledge about biofuel (knowledge exchange 221 

network). All network information was gathered referring to two different periods: 2007 and 222 

2015 representing respectively the development and maturity phase of the investigated niche.  223 

As obtained by the collected data, each network is constituted of 33 agents, 21 of which are 224 

producers, 7 are distributors and 5 are suppliers. For the analysis of network indexes introduced 225 

                                                
1 Looking at the Italian Biofuels Association website, we obtained the full list of biofuel producers to be surveyed. 
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above, Ucinet 6.0 software was selected due to its wide range of analysis options (Breiger, 226 

2009). Prior to performing any analysis with Ucinet 6.0, a compatible dataset must be created. 227 

Consequently, all data were organized in the form of network adjacency matrices in Excel. 228 

These adjacency matrices were imported into the Ucinet 6.0 software and subsequently 229 

transformed into Ucinet dualfiles. 230 

 231 

3. Results and discussions 232 

Tables 2-5 report the metrics of the four networks analysed according to an after-before 233 

comparison. Development and maturity refers to the stages of the niche evolution with respect 234 

to the years 2007 and 2015. Looking at the overall dynamics, the maturity phase marks an 235 

increase in the network performance. This is particularly evident in the number of relations 236 

among actors. This increase is remarkable for the network of knowledge which exhibits the 237 

highest variation (67%). The number of actors remain almost the same in the two phases for 238 

the network WkW, interaction and communication, while the knowledge network has a 239 

significant increase (23%). From an overall point of view, the results depicts a framework in 240 

which the actors begin to exploit their contacts also for the exchange of technical knowledge. 241 

The network centralization reveals more on this dynamic. Specifically, this index measures 242 

how democratic or centralized the network is. In other words, it is an indicator of how equally 243 

power is distributed among the actors of the network. It emerges that the network of relevant 244 

actors for this niche is rather concentrated, in particular, in relation to the interaction potential. 245 

It is represented by the WkW and the interaction networks which in fact reach high levels of 246 

centralization (well above 60%, i.e. 0.68 for the WkW and 0.62 for the interaction network). 247 

This indicates that there are only a few actors who are particularly active in generating contacts 248 

or interaction. This trend is slightly mitigated for the WkW network, in which the new 249 

relationships created are more evenly distributed among the various actors, leading to a little 250 
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reduction in the network centralization index (-6.6%), but is strengthened in the interaction 251 

network (+6.4%). The communication network, which starts from lower centralization levels 252 

(0.43), follows a same trend, with an increase of almost 8%. The most democratic network is 253 

represented by the knowledge network (with a network centralization of 0.21). This indicates 254 

that, particularly in the development phase, the technical knowledge is equally distributed 255 

among the various actors. However, the results indicate that the evolution of the niche has 256 

favored, over time, the formation of knowledgeable actor groups. Even if the degree of 257 

centralization does not reach the levels reached by the WkW network, it increases more than 258 

double (116%). This indicates a specific evolutionary path of learning processes: they create  259 

for some actors opportunities to accumulate a cognitive advantage that makes them more 260 

central. For this reason, technical knowledge, represented through its exchange flows, is more 261 

concentrated in the maturity phase. 262 

 263 

Table 2. Measures of the Who-Knows-Who network 264 

Index Development Maturity Δ% 
Number of nodes 51,000 51,000 0,00% 
Number of relations 724,000 984,000 35,91% 
Density 0,284 0,386 35,91% 
Average degree 14,196 19,294 35,91% 
Network centralization 0,684 0,639 -6,56% 
Clustering coefficient 0,680 0,728 7,06% 
Average shortest path length  1,721 1,614 -6,22% 

 265 

 266 

Table 3. Measures of the Interaction network 267 

Index Development Maturity Δ% 
Number of nodes 49,000 49,000 0,00% 
Number of relations 406,000 414,000 1,97% 
Density 0,173 0,176 1,97% 
Average degree 8,286 8,449 1,97% 
Network centralization 0,624 0,664 6,40% 
Clustering coefficient 0,586 0,589 0,51% 
Average shortest path length  1,991 1,957 -1,67% 
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 268 

 269 

Table 4. Measures of the Communication network 270 

Index Development Maturity Δ% 
Number of nodes 49,000 48,000 -2,04% 
Number of relations 296,000 336,000 13,51% 
Density 0,126 0,149 18,34% 
Average degree 6,041 7,000 15,88% 
Network centralization 0,434 0,466 7,55% 
Clustering coefficient 0,566 0,592 4,59% 
Average shortest path length  2,227 2,215 -0,56% 

 271 

 272 

Table 5. Measures of the Knowledge network 273 

Index Development Maturity Δ% 
Number of nodes 30,000 37,000 23,33% 
Number of relations 98,000 164,000 67,35% 
Density 0,113 0,123 9,30% 
Average degree 3,267 4,432 35,69% 
Network centralization 0,212 0,457 115,81% 
Clustering coefficient 0,433 0,476 9,93% 
Average shortest path length  3,370 2,559 -24,08% 

 274 

Concerning the structure of the networks, the new relations created throughout the niche 275 

evolution, make the actor capable of operating in a “smaller world”, as in all cases both the 276 

Clustering coefficient and the Average shortest path length improve. This is particularly true 277 

for the knowledge network which marks an increase of almost 10% in the clustering coefficient 278 

and a reduction of 24% in the average distance. This network features both contribute at 279 

creating the ideal circumstance to foster the knowledge diffusion (many long relations ease the 280 

knowledge transmission from one side of the network to another) and the propensity to adopt 281 

technological innovations, as dense neighborhoods (high cluster coefficient) provide the 282 

needed social reinforcement.   283 

 284 

Figure 1. Variation of network measures in the advanced stage of the niche development 285 
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 286 

These results are immediately evident in the figure 1 that compares the performances of the 287 

four networks. It represents the variation rate of the network indexes, comparing the 288 

development and maturity phases. As explained, the reduction of the average distance and the 289 

increase of the cluster coefficient are evident in all the cases, and result remarkable for the 290 

knowledge network. 291 

 292 

4. Conclusions 293 

Focusing on the network analysis allows accruing understanding of how space and relational 294 

dynamics matter in sustainability transitions. Literature on sustainability transition have often 295 

overlooked the spatial configurations dynamics of the networks within which transitions take 296 

place. This work presents a preliminary analysis for testing network configurations of a 297 

technological niche with respect its evolutions over time. Starting from the famous idea of 298 

Watts and Strogatz (1998), we find that moving from the initial to the advanced phase of niche 299 
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evolution, the relational networks among actors assume small-world configurations through 300 

the creation of “long” links among them.  301 

Focusing on the network configuration of the niche evolution might help in revealing the 302 

exigencies and peculiarities of the various contexts where transitions happen to advance the 303 

understanding of actors networking to defining tailored policy measure to catalyze niches 304 

development. 305 

We recognize that these represents preliminary findings and that further conceptual 306 

elaborations might provide a fertile research ground for the development of more fine analysis 307 

on the mechanisms according to which actors relations are formed and directed in the energy 308 

niche development.  309 

 310 

 311 

 312 

 313 

 314 

 315 

 316 

 317 
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Abstract 

Vehicle fleets are considered an important context for the deployment of innovations such as electric 
vehicles and vehicle-to-grid (V2G) technology. Fleet vehicles make-up a significant share of vehicle 
registrations, yet little research has been conducted into how the make-up of the changing fleet 
market could influence upscaling of innovations. In this paper, we perform an in-depth study of the 
fleet market in the United Kingdom to assess synergies between V2G and vehicle fleets by analysing 
socio-technical trends. The approach taken allows for analysing the role of users and markets in 
upscaling sustainability transitions. The paper provides a system-level account of the fleet market, and 
shows how changing user characteristics, the rise of telematics, Low Emission Zones and changes to 
business operations and labour relations present specific drivers and challenges for V2G.  

 

1. Introduction 

CO2 emissions in road transport have been rising in recent years and are now responsible for 19% of 
all European emissions (EEA, 2019a).  It is increasingly accepted that addressing problems such as 
excessive CO2 emissions requires a fundamental transition across social and technical elements of the 
transport system (Geels, 2012). Moreover, transport’s CO2 problems are closely intertwined with 
those of the energy sector via the provision of fuel. Vehicle-to-Grid (V2G) is an innovation with the 
potential to diminish environmental problems in the transport and energy sectors alike. It concerns 
the deployment of electric vehicle (EV) batteries to store electricity from the grid and feed it back to 
the grid at an appropriate time (Kempton & Tomic, 2005; Sovacool et al., 2018). V2G may help stabilize 
electricity grids and facilitate the introduction of intermittent renewable energy sources such as 
photovoltaics and wind. Fleet vehicles, vehicles employed in organizations, are often mentioned as a 
particularly suitable application domain for V2G. Fleets can provide economies of scale and the limited 
and predictable use patterns of fleet vehicles fit well with V2G (Hein et al. 2012; Dijk et al. 2013). So 
far, however, research into V2G has concentrated on privately owned cars (Sovacool et al., 2017; 
Sovacool et al., 2018), which reflects the relative disregard for the fleet sector in sustainability 
research. However, around 50% of all passenger vehicles in Europe are registered to companies per 
year, which amounts to approximately 8 Million vehicles (ACEA, 2020; EEA, 2019b). Moreover, many 
fleet vehicles enter the second-hand private market when lease cycles are finished. There is thus no 
question that fleets are influential in shaping the development trajectory of the road transport sector.  

Changes in the fleet market are increasingly examined in the academic literature. Some researchers 
have started to consider fleet managers’ decision-making around the introduction of low-emission 
vehicles in fleets, typically focusing on experiments with electric vehicles (Sierzchula et al., 2014; 
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Wikstrom et al. 2016; Skippon & Chappell, 2019). In a recent review of alternative fuel vehicle 
technologies in fleets, Demeulenaere (2019) has identified operational barriers, such as battery 
constraints that conflict with driving schedules, and implementation barriers that are mostly related 
to high up-front costs, lack of infrastructure availability and information provision. There also seems 
considerable variety in decision-making processes and barriers to low-emission vehicle adoption in 
fleets between different organization types, such as smaller and larger (Nesbitt & Sperling, 1998; 
Sierzchula et al. 2014; Boutueil, 2016), or public and private-sector organizations (Nesbitt & Sperlling, 
2001). Additionally, a number of different studies and reports points out important changes currently 
occurring in the fleet market. Albeit having the image of being ‘conservative’, fleet management has 
changed considerably in the past decades, with the demise of the traditional fleet manager and 
increasing outsourcing of fleet management (Venson, 2018). The main developments currently 
occurring in the fleet market are changes in types of fuel used, the rise of delivery freight (Cui et al., 
2015), the increasing use of telematics for tracking vehicles (Nijkamp et al. 2016), and environmental 
zones in cities (Browne et al., 2005).  

Despite the attention for low-carbon experiments and fleet market changes,  there is a lack of more 
systemic perspectives on how the fleet market and its ongoing changes might influence upscaling of 
V2G and other low-emission technologies. We, therefore, analyse upscaling potential of V2G by 
zooming out and taking a systemic view on fleet market developments, and their implications for V2G 
upscaling. We will do so conceptually by drawing on the sustainability transitions literature and 
empirically by scrutinizing developments in the fleet market in the United Kingdom (UK) and their 
potential interactions with V2G.  

The sustainability transitions literature provides a useful starting point for our system-level analysis, 
as it has extensively studied how the use of low-carbon innovations is dependent on a variety of social 
and technological developments (Köhler et al., 2019). Moreover, within the field of sustainability 
transitions there is an emerging interest in future-oriented studies that assess upscaling potential of 
innovations (Markard, 2009; Truffer et al. 2017; van Waes et al., 2018). These studies draw on insights 
from existing theoretical frameworks to provide guidance for describing potential development 
trajectories. Similarly, the current study argues that as low-carbon innovation entails the alignment of 
developments in different elements of a socio-technical system, we can identify drivers and barriers 
for V2G by considering its interaction with developments in these various interlinked elements. We 
will consider the interaction between the innovation of V2G and trends within the fleet market as well 
as in the related domains of policy, technology and physical infrastructure. By emphasizing user 
dynamics, we add to an increasing number of studies in the field analyzing roles of users in market 
formation and transitions (Dewald & Truffer, 2011; Meelen, 2019). However, the role of business 
users, which are key players in the fleet market, has remained underexplored. To understand the role 
of users and market trends, the current study therefore also draws on insights from the field of 
organization studies. 

In terms of empirical analysis, we conduct an in-depth analysis of developments in the fleet market 
and their potential interaction with V2G in the UK. The UK is an interesting site for exploring V2G 
because it hosts some of the few current V2G test projects underway worldwide (HVA, 2018) and the 
government has laid out a long-term strategy for transitioning towards zero-emission mobility (DfT, 
2018a). Our study is informed by carefully selected industry and policy reports and interviews with 
fleet experts and fleet managers.  

2. V2G: definition and overview 

Given that the concept of V2G causes considerable confusion, even among experts (Kester et al., 
2018), some further introduction is warranted. Starting from a transport perspective, V2G can be seen 
as a further development of EVs. “Dumb” EVs start charging when they are plugged in and stop when 
fully charged. As an alternative, data can be shared between vehicle, charger and an operator to 
control and coordinate the charging process. This coordinated form of charging, often referred to as 
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“smart charging” or V1G, can help reduce pressure on the grid by deferring charging in time or 
reducing the rate of charging. A subsequent development then is V2G, in which electric cars provide 
electricity back to the grid if needed, and hence become a full-fledged storage device as part of the 
utility grid (Sovacool et al., 2018). Hence, a transition towards V2G would involve the use of EVs, but 
also extends beyond upscaling trajectories of EVs that have been described elsewhere (Van Bree et 
al., 2010; Dijk et al., 2013; Lieven & Rietmann, 2020).  

V2G could become an important part of the energy and transport system of the future (Kempton & 
Tomic, 2005; Sovacool et al., 2018). Main benefits of V2G include  (Noel et al. 2019): 1) Provision of 
ancillary grid services, predominantly frequency regulation and spinning reserves Frequency regulation 
refers to the fine-tuning of the frequency of the electricity grid. It concerns continuous provision of 
electricity from and to the grid, a process in which V2G vehicles could participate.  Spinning reserves, 
additionally, provide back-up capacity in case of unexpected outages.   2) Renewable energy storage: 
Given the intermittent nature of electricity generation by solar and wind, a future energy system 
based on renewable energy would need more energy storage capabilities. This storage could be 
provided by V2G vehicles.  Some of the financial revenues obtained by grid companies with the above 
applications could then be passed on to the operators of fleets.  

There are also various challenges and uncertainties related to the implementation of V2G (Sovacool 
et al., 2017; 2018). By far most attention has been paid to the technical challenge of possible battery 
degradation resulting from V2G charging (Wang et al. 2016; Dubarry, 2017; Thingvad, & Marinelli; 
2019). This debate has been inconclusive so far, but it is likely that degradation will vary depending on 
how batteries are used. Uncertainties regarding economic viability exist as well, with most studies 
pointing to a small financial benefit of V2G for involved actors (Peterson, 2010; Freeman, 2017). The 
time a vehicle is plugged in has been mentioned as key determinant of economic viability of V2G 
(Cenex, 2019). Fleets vehicles could be a useful application in this context, as they are used in limited, 
fixed and predictable patterns (Hein et al., 2012). Moreover, collective parking of fleet vehicles in 
depots could provide economies of scale and reduce infrastructure costs. However, it is as of yet 
unclear how the various changes ongoing in the fleet sector will affect V2G potential.   

 

3. Using socio-technical trends to identify upscaling drivers and 
barriers for V2G in the fleet market 

Increasingly studies in the field of sustainability transition studies take an anticipating perspective by 
analysing possible upscaling trajectories and hurdles for innovations (Van Waes et al., 2018). These 
studies generally see upscaling potential as dependent on co-evolution between social and 
technological elements, and have started to pay more attention to markets. Upscaling can be defined 
as the growth of an innovation and its associated socio-technical system beyond initial niche 
experimentation (Meelen, 2019). Van Bree et al. (2010) use a co-evolutionary, multi-level analysis to 
develop scenarios for transition to EVs. They find that rising regulatory pressure and increasing fuel 
prices have different implications for EV upscaling trajectories. Dijk et al. (2013) also employ a co-
evolutionary perspective, arguing that the future pathway of EV depends on the interaction between 
social and technological developments. They identify infrastructure, mobility changes, the car market, 
energy prices, electricity sector developments and policy as important areas shaping EV trajectories.  

Truffer et al. (2017) argue that prospective transition analyses should start by mapping out 
institutional trends in a sector. They identify institutional trends related to markets and users in their 
case study on EV upscaling trajectories. In terms of institutions related to users and markets they 
consider: 1) use form, which in the case of personal mobility is full private car ownership; 2) 
commitment required by users, which includes the willingness to shoulder the cost of driving and 
efforts for obtaining a driving license; and 3) social and infrastructural embedding as exemplified by 
the persistence of cars as status symbols. These institutions are co-evolving with wider trends – known 
as landscape developments in much sustainability transitions literature – such as climate sensitivity, 
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ageing and increasing online shopping. In their framework the institutional trends interact with the 
technological development of various technological alternatives e.g. compact vs. large and regular vs. 
connected vehicles. An overarching insight from this work is the influence of changing market contexts 
on upscaling trajectories.       

Specifically concentrating on markets and users, Dewald and Truffer (2012), for the case of 
photovoltaics in Germany, describe processes of formation of new markets. They distinguish the 
process of formation of market segments, market transactions i.e. the exchange relation between 
supply and demand, and user profiles, which include user preferences and the active role played by 
users. Boon et al. (2019) emphasize the need for transition studies to address the embedding of 
innovations in existing market contexts. In terms of research avenues, the role of cognitive legitimacy 
as well as the influence of specific actor groups in shaping user practices is mentioned. Moreover, they 
point to the importance of interactions, specifically multiple entangled processes of market formation, 
that come together in innovations such as sharing economy, Mobility-as-a-Service (MaaS), and in our 
case, V2G.   

In our study we analyze the fleet market context to identify upscaling drivers and barriers for V2G. 
The fleet market is seen as changing because of a variety of developments, which interact with each 
other and the innovation of V2G. As explained below, we will consider three market trends, namely 
developments in user preferences, use patterns, and user characteristics. As we take a systemic 
perspective and follow previous co-evolutionary studies considering EV upscaling trajectories (van 
Bree et al. 2010; Dijk et al. 2013), we consider developments in the domains of technology, 
infrastructure and policy as well. We refer to developments in the market and broader socio-technical 
system as socio-technical trends, with a trend defined as “an inclination or a tendency that has been 
observed during the recent few years and that is expected to continue during the next few (3-5) years” 
(Jensen et al., 2014).  

Whereas attention to the market of private consumers is limited but increasing in transition studies 
the role of business users and markets is largely unexplored. Business users are defined in this study 
as organizations and self-employed that utilize goods or services.  With regard to user preferences, 
the sustainability transitions literature does not conceive of mainstream private users as rational, well-
informed, individual decision-makers but rather as creatures of habit who make decisions based on 
limited information, in the context of social interactions. There is at least some evidence to suggest 
that such a user conception is also valid for business users in the fleet sector. For example, it is 
reported that only a small share of fleet managers make Total Cost of Ownership calculations for their 
vehicles and instead tend to rely on past experiences and other non-rational factors, also when 
considering alternative fuel vehicles (Nesbitt & Sperling, 1998; Mennenga et al, 2018). Hence, in 
assessing upscaling potential for V2G, we should monitor developments in user preferences.  

Changes in use patterns are likely to influence upscaling drivers and barriers as well. Truffer et al. 
(2017), in their EV analysis, discuss a scenario in which the sharing economy takes off. In this scenario, 
vehicles are used more efficiently and consequently the demand for small and robust cars increases. 
Similar trends could influence upscaling potential in business markets as well. For example, corporate 
car-sharing is an emerging trend that could influence fleet market use patterns (Fleury et al., 2017).          

With user characteristics we refer to the relative presence of SMEs (Small and Medium-Sized 
Enterprises)1 and large companies in the market. The organization studies literature on sustainability 
shows that SMEs tend to have difficulties adopting and using sustainable innovations (Gallo & 
Christensen, 2011; Cassells, 2011), Although SMEs are a variegated group and obviously implement 
all kinds of innovations addressing sustainability issues (Klewitz & Hansen, 2014), barriers to 
innovation exist for the “long tail” of SMEs across sectors (Del Brio & Junquera, 2003; Hillary, 2004; 
Walker et al., 2008). Identified barriers often relate to a lack of absorptive capacity and slack 

 
1 SMEs, Small and Medium-sized Enterprises are enterprises with 250 employees or less.    
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resources.  Absorptive capacity refers to a firm’s capacity to identify, evaluate and exploit socio-
technical trends (Cohen and Levinthal, 1990). For example, SMEs might lack understanding of the 
benefits of new technologies or subsidy opportunities for innovation. Slack resources can be defined 
as “the pool of resources in an organization in excess of the minimum necessary to produce a given 
level of organizational output” (Nohria and Gulati, 1996, p.1246). Facing outside pressures regarding 
sustainability, slack resources provide firms with capital to make additional investments needed for 
innovations. The availability of surplus resources might be particularly important in the case of V2G, 
given the capital-intensive nature of V2G infrastructure as well as additional costs associated with 
the purchase of EVs.    

 

4. Methods 

A case study was conducted of the potential for V2G in the UK fleet sector. The UK is home to a 
relatively large share of current V2G test projects underway worldwide (HVA, 2018; Innovate UK, 
2017) and therefore is a “particularly revelatory” case for studying the potential of V2G in fleets 
(Eisenhardt & Graebner, 2007, p.27). Although exact figures cannot be obtained because of 
definitional and registration issues, the size of the UK fleet market seems comparable to that of other 
European countries, with over 50% of new vehicles employed in fleets (DfT, 2018b; EEA, 2019b).     

As the fleet market is only sparsely covered in academic literature, the research initiated with data 
collection regarding: 1) the nature of the UK fleet market; 2) general approaches to managing and 
operating fleets; 3) current and emerging issues facing fleet operators; and 4) the introduction of EVs 
and V2G services, and how they might change existing processes, systems and ways of doing. Data 
was collected predominantly from interviews and sector reports. In the summer of 2018 a first wave 
of fourteen interviews was completed, with two different groups targeted: a) various experts from 
and on the fleet industry; and b) those responsible for managing fleets within public and private 
organisations (Table 1). Additionally, we identified and collated a wide range of reports by industry 
firms, industry-related consultancies, research institutes, government organisations and NGOs. A 
number of these reports appear at regular intervals and include recurring surveys of fleet managers 
(e.g. Expert Eye, 2017, 2018). Together, they provide a relatively comprehensive overview of the UK 
fleet market.      

In a first step of analysis, reports and interview transcripts were analysed for key themes 
independently by two of the authors. Themes were then collated, collapsed and revised via consensus 
and revisiting the research reports and transcripts. It became clear that a focus on developments or 
trends was most appropriate for analysing the potential of V2G the UK fleet market. In a second 
analytical step, there was more engagement with conceptual perspectives regarding sustainability 
transitions. Synthesizing from recent research in this field (Dijk, 2013; Truffer, 2017; Meelen, 2019), 
we developed our perspective of analysing upscaling potential by considering socio-technical trends 
in and beyond business markets and used it to offer analytical explanations (George et al., 2005) of 
developments in the fleet market and the potential of V2G in fleets. After independent analysis of 
interview transcripts and reports, the authors reached consensus on the specific trends to include and 
produced a draft analysis. 

A second wave of interviews was then conducted with 17 fleet managers participating in the Vehicle-
to Grid Oxford project (V2GO) in the autumn of 2019. V2GO is a demonstrator project funded by the 
UK government that considers the viability of implementing V2G in fleets (Innovate UK, 2017).  Fleet 
managers were interviewed about their fleet management practices, as well as expectations regarding 
EV and V2G. A wide variety of organizations in terms of sector and size were included. This second 
wave of interviews was mainly used for data triangulation in this study, and helped to substantiate 
the analysis based on previous interviews.  Most findings were corroborated, but some smaller 
adaptations were made. The second interview round proved useful for providing more insight into 
fleet management practices of smaller firms. Given the complex nature of the fleet market, the 
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presentation of the results initiates with a general overview of the market, followed by a discussion 
of socio-technical trends potentially interacting with V2G upscaling.          

Table 1: Interviewee expertise, experience and organisational affiliation 

 Type of organisation Years of 
experience 

Current Role  Interview Group Code in text 

1. Fleet and Leasing 
Management Consultancy 

20+ Director and 
Consultant 

General Overview Interview 1 

2. Academia 20+ Professor General Overview Interview 2 

3. Educational Institute 10 Transport 
Manager 

Fleet Management Interview 3 

4. Vehicle Leasing Company 20+ Manager General Overview Interview 4 

5. Freight Industry 
Representative 

5 Managing 
Director 

General Overview Interview 5 

6. Vehicle Rental Company 13 Divisional Head Fleet Management Interview 6 

7. Commercial Delivery and 
Postal Services 

15 Divisional Head Fleet Management Interview 7 

8. Automotive Consultancy 20+ Director General Overview Interview 8 

9. Freight Industry 
Representative 

13 Director General Overview Interview 9 

10. Rental and Leasing Industry 
Representative 

10 Director General Overview Interview 10 

11. Public Transport Service 
Provider 

5 Director Fleet Management Interview 11 

12. Automotive Management 
Consultancy 

18 Associate Director General Overview Interview 12 

13. Commercial Delivery and 
Postal Services 

10 Divisional Head Fleet Management Interview 13 

14. Emergency Services 20+ Executive Officer Fleet Management Interview 14 
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5. Results  

5.1 Introduction to the United Kingdom fleet market 

Given there is much debate about how to best define the fleet market, we adhere to a broad definition 
of the fleet market. Traditionally included in fleet market studies are all vehicles owned or leased by 
organizations (BVRLA, 2016). However, such a definition excludes the “grey fleet”, which consists of 
privately owned vehicles used in organizations, and vehicles provided to employees via certain 
financial mechanisms such as “cash allowance schemes”. We include grey fleet in our analysis given 
its substantial size and the large uncertainties that still exist regarding its operation, costs and 
environmental impacts (BVRLA, 2016).  Another point of discussion concerns if vehicle fleets need to 
have a certain minimum number of cars to be referred to as ‘fleets’. Given the prevalence of small 
fleets of SMEs and given that any boundary drawn would be arbitrary, we do not set a minimum limit 
and also consider a single vehicle or a small number of vehicles attached to an organization, as a fleet. 
Apart from size, fleets can be delineated by the vehicle classes they contain (Table 2). Common 
examples are cars, Light Good Vehicles (LGVs) (3.5 < tonnes), Heavy Goods Vehicles (HGVs) and buses 
and coaches. Because they are mostly operated by specialist operators, and are subject to highly 
particular regulatory structures, we exclude fleets of HGVs, buses and coaches from our analysis. The 
whole of fleet vehicles is referred to as the fleet market. More formally, we can now clarify that in this 
study the fleet market refers to all cars and LGVs employed within businesses and other organizations, 
irrespective of vehicle ownership structure.  

Some indicative data is available with regard to the overall size of the UK fleet market as well as to 
segmentations in terms of vehicle type, fleet size and ownership. Table 2 presents the number of 
vehicles registered to companies and commercial vehicles at the UK Department for Transport. It gives 
an impression of a division in the fleet market between cars and other types of vehicles. 
Approximately, half of the vehicles are cars. The share of Light Good Vehicles (LGVs), typically vans, 
stands at around 34% and is growing. The total number of fleet vehicles shown in Table 2, 5.4 million 
or ±15% on a total number of 38 Million vehicles registered in the UK as of 2017 is a likely 
underestimation. This is due to the registration process underlying the table2 and to the exclusion of  
grey fleet from these figures.           

Table 2. The number of vehicles registered to companies or commercial operators in the United 
Kingdom 2016-2018 (DfT, 2020a, 2020b, 2020c). 

Year Cars Light Goods 
Vehicles (LGVs) 

Heavy Goods 
Vehicles (HGVs) 

Buses and 

coaches 

Total 

No.  

(000s) 

% of  

fleet 

No.  

(000s) 

% of  

Fleet 

No.  

(000s) 

% of  

fleet 

No.  

(000s) 

% of  

fleet 

No.  

(000s) 

% of  

fleet 

2016 2,847 53.1 1,831 34.1 517.1 9.6 167.1 3.1 5,362 100 

2017 2,863 52.6 1,890 34.7 523.3 9.6 164.0 3.1 5,441 100 

2018 2,862 52.1 1,950 35.5 524.6 9.5 160.5 3.0 5,497 100 

  

 
2 In the UK, a distinction is made between the “keeper” i.e. registered user and owner of the vehicle. Lease cars 

owned by firms but “kept” by individuals do not appear in this data as company cars.   



8 
 

An estimation of the size of the grey fleet market is provided by BVLRA (2016), based upon data of 
leasing company Lex Autolease. They note that approximately 14 million private cars are being used 
for business in the UK. Out of these 14 million cars, 2.2 million (±15%) are in use in the public sector 
and 11.8 million in the private sector (BVRLA, 2016).  

There are no exact data available on the distribution of fleets in terms of size. Experts point out that 
there are a small number of very large fleets such as British Gas, Royal Mail and BT. As noted by various 
interviewed experts, if all fleets were plotted in a graph according to their size, there would be a “very 
long tail” consisting of all the medium and small business that own a small number of vehicles.  In 
terms of ownership structure, some data is available from a company survey held among 3313 
European fleet managers. In this survey, 45% of UK respondents indicated purchasing their vehicles, 
33% used operational lease and 20% financial lease (CSA, 2018).    

Fleet management refers to the variety of operations involved in the handling of a vehicle fleet over 
its lifetime. Typical activities include: purchasing/leasing, services (e.g., driver support; insurance; 
repair and maintenance), and the remarketing and reselling of the vehicle on the termination of the 
contract. In many organisations, fleet vehicles are the second largest expense after payroll. Despite 
this, the number of employees exclusively dedicated to managing vehicles has continued to decline 
across public and private sector organisations in the past two decades. This is because many 
organisations have been eliminating fleet management roles and outsourcing the administration of 
company cars and LGVs to leasing companies. This trend reflects the growing challenges and 
complexities associated with attempts to manage and operate fleet vehicles (Venson, 2018; Multiple 
interviewees). Within organisations outsourcing most of these responsibilities, any remaining fleet 
management duties are often reallocated to other areas of the company, particularly human 
resources, finance and procurement (Venson, 2018; Interview 4). 

5.2 Socio-technical trends and associated drivers and barriers for V2G 
upscaling  

5.2.1 User preferences: Diesel decline, rise in petrol and EV demand    

The composition of fuels in use in the fleet sector is changing, affecting the potential of vehicle-to-
grid. Diesel is in decline (albeit far from “dead”), and petrol and electric vehicles are on the rise. Sales 
of diesel cars have started to fall rapidly in the UK in the past three years: the UK market share of 
diesel in new car registrations went down from 42.0 % in 2017 to 22.7% in 2019. Petrol has benefitted 
most of the decline of diesel, as the share of petrol cars grew from 53.4% to 64.8% (SMMT, 2020a). In 
the LGV market, however, diesel remains overwhelmingly dominant. In December 2019, 97% of new 
LGV registrations were diesel (SMMT, 2020b). The number of electric vehicles is growing from a low 
base. The number of new EVs grew by 144% in 2019 as compared to 2018, with the share of EVs in 
new vehicle registrations increasing from 0.7% in 2018 to 1.6% (SMMT, 2020c). However, EVs still form 
a very small share of the total stock of vehicles.   

There are some indications that fleet managers’ attitudes, awareness and expectations related to EVs 
are changing, as a further indication of growing EV demand. In 2016, a study by consultancy firm 
Sewells found that many fleet operators were sceptical towards EVs. Half of the participants 
responsible for fleet vehicles claimed to have little or no knowledge about government grants, EVs on 
the market, charging networks or the reduction in service, maintenance and repairs costs of EVs 
(Sewells, 2016). More recently, research conducted by consultancy BT Fleet Solutions (2018) indicated 
that trying out one or more EVs is a common practice among UK fleet managers. Despite this, fleet 
managers’ views were that EVs models available at the time of interviewing were only viable for short 
urban routes (BT Fleet Solutions, 2018). Some changes in the attitudes and expectations can be 
observed in fleet operators’ responses to the surveys of consultancy Expert Eye among fleet managers 
in 2017 and 2018 (N ≈200 per annum). The share of fleet operators expecting a decline in diesel in the 
coming two years rose from about one third to half of the operators (Expert Eye, 2017, 2018). The 
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percentage expecting an increase in fully electric vehicles doubled from twenty to forty percent. For 
LGVs, the expected change in fuel type was much lower, likely reflecting the performance and cost 
advantage of diesel over other fuel types in this sector. From the conducted interviews with fleet 
experts and managers, there was no clear indication whether the more positive attitudes towards EV 
carried over to V2G. As previously observed in V2G research (Kester et al., 2018), our interviews 
indicated that even among insiders there was still considerable unclarity regarding the concept of V2G 
in terms of its possible applications and benefits.     

5.2.2 Use patterns: Increasing mobility demand and changing use patterns over the day 

Use patterns of fleet vehicles seem to be changing for freight and personal transport alike. The 
changing nature of urban freight has some potentially negative implications for a transition towards 
V2G technology. In recent years, considerable changes in volumes and delivery methods in freight 
have been occurring. A main driver of these developments is the growth in online retail. Table 3 shows 
how online shopping has continued to increase as a proportion of all retail in the UK in 2014-2018. 
This growth has created a significant number of last mile movements of freight. In 2016, B2C e-
commerce accounted for approximately 1.8 billion deliveries and collections out of a total market of 
2.7 billion packages (Braithwaite, 2017). Alongside increasing volumes, the average size of B2C parcels 
has also changed over the last ten years: 

“when Amazon came into the marketplace it was predominantly CDs and books … but now they are all 
streamed and Kindled. … [I]t is now a lot more clothing, shoebox size and that volume is growing 
again. … [Previously it] was predominantly letters and an awful lot of magazines which … were a huge 
weight. … [but] now that doesn’t happen [as] everybody goes online. So our volume has probably 
[become] lighter because they are light parcels but grown in size (Interview, 7).”  

The increases in package volume and size may result in fleet operators opting for larger vehicles. As 
an indication of this, Royal Mail stopped delivery using bicycles in 2014, citing larger parcel sizes as 
motivation (Laker, 2013). Given the lower availability of large electric vehicles, this trend could 
negatively affect the upscaling potential of vehicle-to-grid.       

Table 3. The proportion of online sales to retail sales, January figures, 2014-2018. Source: ONS (2014-
2018). 

Category 
Online shopping as a proportion of retail sales 

2014 2015 2016 2017 2018 

All retailing 10.7 11.6 13.0 14.6 16.5 

All food 3.7 4.0 4.4 5.1 5.3 

All non-food 9.0 8.8 9.7 11.1 12.7 

Non-store retailing 66.1 70.1 74.1 72.9 77.7 

 

In the freight sector, the expansion of smart and connected apps and services and the emergence of 
the sharing and gig economies have contributed to a growing demand for both same-day and out-of-
hour deliveries (FTA, 2018). Consumer surveys highlight the increasing use and perceived importance 
of the speed of delivery. A 2016 Ipsos MORI survey among 2,153 British adults aged 16-75 years found 
that 29% of shoppers used same or next-day delivery at least half the time they made purchases online 
(Ipsos MORI, 2016). The rise in same-day and out–of-hours deliveries form a significant barrier to V2G 
introduction, as they increase uncertainty of when the vehicle will be used, and encourage firms to 
“sweat the asset” (Interview 13) of the vehicle, decreasing the time that a vehicle can be plugged into 
the grid.  
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In the personal vehicle sector, mobility demand seems to increase as well and models are developed 
to address this growth. Various types of organizations are considering MaaS (Mobility as a Service) 
platforms which include different mobility solutions (e.g. ride-sharing, bike-sharing, public transport, 
pool-cars) with other complementary services such as trip planning, reservation and payments in a 
single digital interface (Heitanen, 2014; Jittrapirom et al., 2017). The private and public sector have 
traditionally relied on company cars, vehicle salary sacrifice schemes and private cars reimbursed for 
business use (i.e., grey fleet) to meet their organisation’s mobility needs (Venson, 2018). A mobility 
management or MaaS-informed approach, instead, seeks to analyse the ‘total cost of mobility’, which 
involves evaluating the best mode of transport for each journey while considering dynamic costs such 
as car parking and road tolls. For the upscaling of V2G a shift towards a “total costs of mobility” model 
could be beneficial as it would include the calculation of potential revenues of a variety of grid services 
provided by vehicles, as well as a real-time comparison with alternatives. However, although MaaS 
was developed from the end-user perspective, one of its drivers is an increased capacity utilization of 
vehicles for operators (Wong et al. 2018). An increased utilization rate of vehicles, potentially 
combined with on the spot-booking, can be negative for V2G as it reduces plug-in time of vehicles and 
increases uncertainty. Additionally, it should be noted that MaaS is a “hyped” phenomenon, and still 
at a nascent stage, with a high variety in potential implementation trajectories (Hensher & Mulley, 
2019; Pangbourne et al. 2020).  

5.2.3. User characteristics: Increase in number of SMEs  

SMEs in the fleet sector face various hurdles in innovation adoption. Smaller firms are more likely to 
have outsourced large parts of fleet management. A noticeable finding from the interviews was the 
limited time employees have available for remaining fleet management tasks. Consequently, 
employees charged with fleet management do not have in-depth knowledge about developments in 
the fleet market and related domains. Although we did not encounter active resistance to innovation 
in our sample, given the perceived complexity of V2G the lack of absorptive capacity seems a clear 
barrier for upscaling of V2G among SMEs. When considering slack resource differences between types 
of firms, it is important to note that in the fleet market these seem to contribute to differences in fleet 
cycles. A survey of leasing firm Arval showed that smaller firms (up until 100 employees) used vehicles 
for an average of 5.6 years, whereas for larger firms (>100 employees) this was 4.3 years. For LGVs 
specifically, the overall average was 5.9 years, with 6.3 years for smaller and 5.3 years for larger firms 
(Arval, 2019). Moreover, after the first cycle of use LGVs often remain in the fleet market to run 
another cycle, mostly by smaller firms (Interview 9). Hence, it might take a considerable amount of 
time before V2G spreads widely among SMEs. 

The number of SMEs in the UK economy is rising, affecting fleet management in various sectors. In 
2019, 5.9 million businesses were registered in the UK, an increase of 0.2 million (+3.5%) over 2018 
(DBEIS, 2020). Since 2000, the number of business has risen almost every year and this trend is 
expected to continue. This growth has been driven by SMEs, and particularly by a rise in the number 
of self-employed. In the delivery sector, which forms an important part of the fleet market, large firms 
such as Hermes and Amazon are increasingly adopting a ‘gig’ based approach where drivers are 
classified as self-employed to provide more flexible working arrangements (FTA, 2018). The 
corresponding shift in this sector from employed to self-employed drivers has been marked. In 2016 
32% of van drivers were self-employed, whereas they accounted for nearly half of van drivers 
(employed=41,453; self-employed=40,673) in 2017 (FTA, 2018). These changes are also reflected in 
fleet statistics. Following the financial crisis of 2008 and the subsequent downturn of the UK economy, 
more privately registered vans than company-owned vans were registered. Vans registered as private 
vehicles are largely employed by SMEs and sole traders (= self-employed) (SMMT, 2019). Hence, SME-
specific barriers to innovation are expected to influence the upscaling trajectory of V2G. A specific 
hurdle here is that self-employed drivers are more likely to take their vehicle home at night. As a 
consequence, the potential for large-scale V2G installations is reduced.           
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5.2.4 Technology: Rapid developments in EV, slower developments in V2G applications  

Electric vehicles are improving in terms of cost competitiveness and range. A variety of plug-in hybrid 
(PHEVs) and battery electric vehicles (BEVs) are currently available on the UK market. Batteries are 
responsible for most of the cost of an EV. Between 2010 and 2016, battery prices have fallen with 
around 75% and costs will most likely continue to fall (Curry, 2017). Many industry experts expect that 
the continuation of this trend in combination with growing manufacturing capabilities will lead to an 
increased availability of mid-priced EVs with larger ranges in the next years. Electric LGVs are not as 
widely available as electric cars. Limited range, payload restrictions and concerns about charging 
infrastructure form barriers for the inclusion of electric vans in fleets (Morganti & Brown, 2018). Most 
currently available van models are of small to medium size (<4.5 m3), although larger vans are planned 
to be introduced in the UK over the next 3 years (LowCvP, 2019).  

It should be remembered, however, that the growth of electric vehicles does not automatically 
facilitate V2G growth. While there are no fundamental technical barriers to V2G, there are 
uncertainties regarding battery degradation and efficiency, and communication and aggregation 
protocols are only partly developed (Noel et al., 2019; Kester et al. 2019).  V2G is currently almost 
exclusively applied in test projects that use specialized vehicles and dedicated charging equipment 
(see HvA, 2018, for an overview). Most mainstream electric cars and vans lack standard V2G capability 
(exceptions are the Nissan Leaf and eNV200 van (Delta, 2018)).  This also applies to vehicles that have 
been announced for market introduction in the coming 3-5 years.  

5.2.5 Technology: Increasingly refined telematics systems  

The application of telematics in fleet management is widespread and growing. Telematics has been 
defined as the “use of computers and telecommunications to enhance the functionality, productivity 
and security of both vehicles and drivers” (UK Telematics Online, 2018). A survey conducted on behalf 
of BT Fleet Solutions with 514 fleet managers across various industries found between 76% and 91% 
were using telematics (BT Fleet Solutions, 2018).  The percentage was lowest in construction and 
facilities management, and highest in business services. Fleet managers generally use aftermarket 
telematics such as on-board diagnostics (OBD) plug-ins (i.e. dongles). Typical uses of telematics data 
are: 1) vehicle tracking and routing; 2) driver behaviour monitoring; and 3) vehicle condition 
monitoring. The implementation of telematics in fleets is not without challenges. Drivers can resist 
the installation of telematics, because they feel mistrusted or overly controlled. There are also 
inequalities in implementation as hard- and software costs of telematics packages tend to constitute 
a barrier for firms in low-margin sectors such as manufacturing, as well as for SMEs in general. 
Moreover, a lack of data-analysis skills exists among fleet managers which potentially results in data 
being underutilised, while only some large firms employ dedicated telematics specialists (BT Fleet 
Solutions, 2018, Multiple Interviewees).  

In spite of these hurdles, use of telematics is increasing and telematics have taken up a particular role 
in the growth of EVs. Before organizations decide to buy or lease EVs, they often use telematics data 
to determine which vehicles are suitable to be replaced with electric ones. Criteria include daily 
mileage or routes. After the purchase of vehicles, telematics are used to monitor the state of charge 
of the battery. This is important in routing the vehicles during driving. Telematics also play a role in 
managing charging and spotting possible problems during the charging process, as well as in reducing 
range anxiety among divers (Interview 4,13). In this context, it can be expected that telematics play a 
facilitating role in V2G as well. Telematics-enabled charging monitoring may be even more important 
for upscaling V2G than for regular EVs, for example when the provision of electricity to the grid is 
influenced by a dynamic electricity price.         

5.2.6 Infrastructure: Growth in charging infrastructure, limited V2G compatibility     

EV infrastructure is expanding in the UK but issues such as the availability, accessibility and costs 
continue to act as barriers to EV adoption. There were approximately 25,000 public charge points in 
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the UK in August 2019, compared to 17,000 a year earlier (Zap-map, 2019). Continued growth in 
charging points is highly likely over the next 3-5 years. The rise in charge points can lead to capacity 
problems for local electricity grids. From our interviews it appeared fleet managers wanting to operate 
EVs currently face two interrelated issues: 1) strict maximum requirements for the amount of power 
they can draw from the grid, and 2) significant and difficult to anticipate infrastructural costs.  

The increasing occurrence of problems related to EV infrastructure could provide a stimulus for V2G. 
V2G technology allows for a more efficient use of electricity around locations in which fleets are 
stationed, such as depots (see Noel et al. 2018). Specifically, electricity stored in vehicle batteries can 
be used to power vehicles that have to be used more urgently, as well as, buildings at the location in 
need of electricity. In this way upgrades of the grid connection could be avoided or reduced.  

It should be noted, however, that most currently installed charging infrastructure does not facilitate 
V2G charging. Charging infrastructure is generally installed for periods of at least five years, which can 
result in high upgrade cost to make chargers V2G-compatible, or even a situation of lock-in in charging 
infrastructure without V2G capability. Of the currently competing charging standards, only Chademo 
supports V2G. The consortium behind the increasingly dominant CCS standard has recently launched 
a roadmap that indicates full V2G capability will be achieved around 2025 (CharIN, 2018). 

5.2.7 Policy: Continuing support for low-emission vehicles at the national and local level    

Car-related policies and taxes in the UK are complex and subject to various changes and uncertainties. 
Changes are expected to continue in the coming 3-5 years. In spite of these uncertainties, some 
general policy developments can be identified. The first is a gradual increase in diesel taxes. Two 
influential taxes are Vehicle Excise Duty (VED, commonly referred to as road tax) and Benefit-in-Kind 
tax (BiK, commonly referred to as company car tax). It should be noted that the UK government has 
supported diesel use since 2001 because of the CO2 efficiency of diesel engines. In tax changes that 
came into effect on April 2018, VED and the benefit-in-kind surcharge for diesel were increased. More 
tax increases for diesel cars are widely expected by industry experts.  

A second trend concerns policies stimulating EV use. These are expected to continue, although 
declining in magnitude. EVs benefit from lower tax rates, with the exact rates known until the year 
2025. The government also provides a grant of £3000 for the purchase of zero-emission passenger 
vehicles, with additional funding available for vans (DfT, 2020d). The rate of this grant is subject to 
review over time, dependent on developments in the EV market. A risk here is that the grant might be 
lowered too quickly, resulting in reduced demand for EV and V2G vehicles. To stimulate  V2G, the UK 
government has provided £30 million of funding to develop a variety of test projects, as mentioned 
before (DfT, 2018c; Innovate UK, 2017). However, because the electricity market regulation is being 
amended regularly, fleet managers and other V2G actors have no certainty about the revenues of V2G 
for the coming years.       

The introduction of Low Emission Zones or Clean Air Zones (CAZs) in the UK is expected by fleet 
managers and experts to be a highly influential development in the fleet market over the next 3 to 5 
years. The UK government has introduced the Clean Air Zone (CAZ) framework in order to reduce local 
air pollution and improve public health (DfT, 2017). A Clean Air Zone (CAZ) is an area identified and 
administrated by local authorities in which targeted action is taken to improve air quality. A CAZ can 
be confined to one street or cover a part of a city and can be non-charging or charging. Certain 
measures are taken to improve air quality in a non-charging zone such as the rerouting of travel. In a 
charging zone, in addition to other measures, vehicles that do not comply with a certain emission 
standard have to pay a charge. As of 2019, around 20 councils are exploring or planning Clean Air 
Zones (UK100, 2019). Some local authorities are already going beyond the CAZ framework. For 
instance, Oxford is planning the roll-out of a ZEZ (Zero-Emission Zone) in which non-zero-emission 
vehicles will no longer be allowed. A definition of zero-emission vehicles is used that includes certain 
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plug-in hybrid vehicles:  “A zero emission vehicle means any vehicle which emits less than 75g of 
CO2/km from the tailpipe and capable of at least 10 miles of zero emission driving.” (OCC, 2019). 

The variety in CAZ options for local authorities makes it likely that a patchwork of different CAZs will 
emerge in the coming years. This has multiple implications for EVs and V2G. Among interviewed fleet 
experts, Clean Air Zones are commonly referred to as a main driver for fleet managers to at least 
consider purchasing EVs. The uncertainty surrounding criteria for CAZs seems to favour EVs, as only 
EVs are allowed in even the most stringent of zones. EVs can hence ‘future-proof’ fleets. Time-scales 
are important, since decisions regarding the purchase of vehicles are often taken for a period of 5-7 
years. Fleet managers want to reduce the risk that during this period their vehicles will be charged or 
even banned in certain zones. However, particularly in the larger vehicle segments, where EVs are not 
readily available, the expected introduction of CAZs can lead to deferral of fleet renewal, as fleet 
managers do not want to purchase vehicles for which it is unclear whether they can be used for a 
prolonged time (Interview 11). Relatedly, in various cases the introduction of CAZs is met by fierce 
resistance from local residents and businesses. Although CAZs thus seem a strong driver of EVs and 
potentially V2G, they carry in them the risk that uncertainties and implementation problems might 
reduce public support for EVs and related innovations such as V2G.      

 

6. Discussion 

This study set out to explore the upscaling potential of V2G in the UK fleet market. A market-centred 
socio-technical transition framework was employed, and a number of use trends with contradictory 
and sometimes ambiguous implications for V2G uptake were identified. These trends and their 
implications for V2G upscaling potential are summarized in Table 4.  

In the fleet sector, user preferences regarding fuel use are shifting, with diesel declining and EVs 
growing strongly, albeit from a low base and particularly for smaller vehicles such as cars. This trend 
is widely expected to continue for the coming years. It should be noted that the rise in EVs is not an 
automatic stimulus of V2G, as interest in EV has not yet carried over to V2G and most current EVs are 
not V2G compatible. Regarding use patterns of fleets, increased volumes and longer delivery hours in 
the freight sector work against V2G, mostly by increasing uncertainty about and decreasing overall 
vehicle plug-in time. Notably, the increase in self-employment in certain sectors that constitute 
important parts of the fleet market has an impact on V2G potential as it reduces the potential for 
large-scale depot installations and increases resource and knowledge barriers for V2G 
implementation. This trend has been ongoing for the past decade and is expected to continue. Finally, 
electricity grid infrastructure limitations are an increasing barrier for EV deployment. This could form 
a stimulus for V2G, which can alleviate pressure on the grid, but there are at least two reasons for 
caution: currently installed charging infrastructure is not compatible with V2G, and V2G 
implementation in the increasingly dominant CCS standard is still in process. Given that charging 
infrastructure is installed for prolonged time periods (charge point lifespan estimates for councils 
indicate 10 years (Ruthshilling, 2017)), those two factors can “lock-out” V2G from fleet management.    
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Table 4: Main trends in the fleet market and their implications for the upscaling potential of V2G in 
fleets  

Category  Main ongoing trends Implications for V2G Level of impact 
on upscaling 
potential of V2G  

User 
preferences  

Growing interest and 
demand for EVs among 
fleet managers 

More EVs potentially available 
for V2G, yet awareness of V2G 
among fleet managers still low 

High 

Use patterns Increasing vehicle use 
times in specific sectors 
and organizations  

Reduction of V2G potential 
because of reduced and 
increasingly uncertain plug-in 
times  

Medium 

User 
characteristics 

Increase in number of 
SMEs, particularly in 
number of self-employed 

▪ Increase in importance of 

SME-specific barriers to 

innovation adoption  

▪ Less potential for large-scale 

V2G installations in depots 

High 

Technology Improvements in EV 
battery technology and 
EV manufacturing  

More EVs potentially available 
for V2G but bi-directional 
charging capabilities still highly 
limited  

High 

Increasing availability of 
telematics 

Easier implementation and 
management of V2G in vehicles 

Medium 

Infrastructure Rapid growth in EV 
charging infrastructure 

▪ Charging infrastructure  

bottlenecks provide impetus 

for V2G 

▪ Risk of lock-in without V2G, 

because of installation of non-

compliant EV infrastructure 

High 

Policy Continuous support for EV 
implementation, with 
increasing importance of 
Low Emission Zones  

More EVs available potentially for 
V2G, spatial differences in uptake 
more likely   

High 

Uncertainty regarding 
influence electricity 
market policies on V2G 

Fleet managers and other actors 
might lack certainty to invest in 
V2G-capable EVs. 

High 

 

Our findings regarding the heterogeneity of the fleet market resonate with a recent review of the use 
of alternative fuel vehicles in fleets by Demeulenaere (2019). He cautions against overly optimistic 
depictions of fleets as application contexts for sustainable innovation, given large diversity in 
organizational structure, vehicle type, refuelling infrastructure and a variety of other factors. Multiple 
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trends identified in this study seem to increase this heterogeneity even further. The rising number of 
self-employed using privately owned vehicles in delivery and other sectors leads to a larger number 
of ‘microfleets’ of one or two cars. The decline of dedicated fleet managers has led to a variety of 
more ad-hoc arrangements and outsourcing of some or all aspects of fleet management. The 
introduction of Low Emission Zones could lead to geographical fragmentation, with cleaner fleets 
deployed disproportionally in cities. An additional risk here is that poor implementation of these zones 
could decrease public support for future EV and V2G-related policies. All in all, the increasing 
heterogeneity in fleets and fleet management practices demands that strategies for upscaling V2G 
take this variation into account.     

The main barriers for small firms, corresponding with findings in other studies (Nesbitt and Sperling, 
1998; Mennenga et al., 2018), are the limited resources and capabilities available in these 
organisations for strategic thinking about fleets. Additionally, given the capital intensive-nature of V2G 
infrastructure, limited slack resources of SMEs, particularly in low-margin sectors, form a barrier to 
adoption. Even more pronounced than for other low-carbon innovations described in the literature is 
the confusion among fleet managers about the possible applications and benefits of V2G for fleet 
management. This is related to V2G’s early development stage and high uncertainty among experts 
and scholars about its potential uses and benefits (Kester et al. 2018). The difficulties associated with 
understanding V2G use seem to give larger organizations with higher absorptive capacity a clear 
advantage in implementation.        

A tension can be observed between V2G, which uses the idle capacity of batteries, and concepts such 
as MaaS, which aim to increase mobility efficiency. Among the wide variety of MaaS applications 
currently explored (Hensher & Mulley, 2019; Wong et al. 2020), most notably corporate car-sharing 
would, if successfully applied, lead to less and more efficiently used fleet vehicles. Given that V2G uses 
the idle capacity of parked vehicles, this would then reduce V2G potential. However, V2G could also 
be integrated in a MaaS solution. For example, a different mode of transport could be recommended 
to a MaaS user so that a car could remain parked and connected to the grid, if this was deemed to be 
more beneficial for economic or environmental reasons. It should be noted here that the functioning 
of MaaS-like models is likely to be highly dependent on specific vehicle use patterns of organizations. 
Moreover, although the giving out of cars as “perks” to employees with certain functions in the 
organization seems less common than in the early 2000s, many will continue to receive them as an in-
kind benefit of their job.     

This research contributes to the sustainability transitions literature by providing guidance for analyses 
of the embedding of innovations in broader markets. Studies of market interactions are  important for 
the identification of divers and barriers for transition in general and their upscaling phase in particular 
(Boon et al. 2019). Whereas previous studies have focused on deliberate processes of market 
formation (Dewald & Truffer, 2012), our framework of trends in user preferences, use practices and 
user characteristics can be a helpful diagnostic tool to identify drivers and hurdles for transition arising 
from interactions between innovations and changing markets. In that regard, we do not see a 
fundamental opposition between our study, which traces market developments and their likely effects 
on V2G, and constructivist perspectives that show how markets for new technologies are deliberately 
shaped. The current study has shown how markets are not stable but always changing in a variety of 
ways. Focusing on those market dynamics and the co-evolution of markets and innovations breaking 
out of their niche can help transitions scholars to identify market developments most useful to engage 
with in enhancing innovation upscaling.      

Drawing on organization studies and previous fleet sector research, we have used notions of 
absorptive capacity and slack resources and differentiated between SMEs and other business users. 
The variety in fleet management practices and their effects on innovation use were noticeable, and 
business practice diversity could be used to develop further categorizations of organizational users in 
transitions. Employing a prospective angle by considering ongoing trends (observed for the past few 
years, expected for the coming 3-5 years) turned out to be useful as it allowed for a certain anticipation 
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of drivers and barriers, without engaging in long-term scenario development. Moreover, our approach 
of tracing a messy variety of contradicting developments or trends, sometimes with unexpected 
effects, fits well with the current empirical reality of fields studied in transitions such as transport and 
energy (in which some innovations such as EV and PV are scaling, IT use is increasing, and connections 
to other fields are intensifying (see Markard, 2018)). It also follows the ontological tradition of 
processual approaches in sustainability transitions scholarship (Negro et al. 2008; Geels & Schot, 
2010).  

This research also has some limitations, which provide avenues for further research. Firstly, the 
interaction between different trends in terms of content and timing could be studied in more detail. 
The sustainability transitions literature emphasizes how developments in multiple socio-technical 
domains can bring about “momentum” that then drives upscaling (Suurs and Hekkert, 2009; Geels et 
al. 2017). In our study, we observed that positive interaction mechanisms between trends might also 
bring about negative feedback loops for certain groups of users. For example, later adoption of 
telematics among SMEs because of resource constraints could delay adoption of not only V2G but also 
EVs.  Secondly, it would be worthwhile further exploring the effects that V2G could have on the fleet 
market in the longer term, most notably related to further integration of business models related to 
energy and mobility.  

Based on the trends described in the fleet sector and innovation barriers and drivers, some possible 
suggestions on how to upscale V2G in fleets can be identified. The further development of telematics 
applications could prove particularly useful for V2G. Telematics facilitate introduction of VG-capable 
EVs by providing cost and CO2 comparisons based on vehicle use data, and can help reduce uncertainty 
about when those vehicles are available for plug-in at a depot. Given the considerable confusion 
regarding the benefits of V2G for fleet management, telematics-based applications could be 
influential in providing fleet managers more insight in potential benefits of V2G. In addition, persistent 
problems of innovation adoption among SMEs were identified. A solution can be sought trough 
innovation intermediaries or leasing firms. Such intermediary organizations can help diffuse 
knowledge regarding sustainable vehicles within and across sectors (Martiskainen & Kivimaa, 2018; 
Kivimaa, 2019). Another possibility is questioning the increase in SMEs itself. Various sectors that form 
an important part of the fleet market, such as logistics, are characterized by a large share of SMEs and 
“gig economy” drivers operating on low profit margins. The need for more sustainable transport can 
be seen as an opportunity for a more fundamental reconsideration of the regulation of these sectors 
(Dablanc et al. 2018).    
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Abstract 
 
The UK has committed to transform the energy system towards low-carbon by 2050. At the 
heart of the current energy sector are incumbent firms, such as energy utilities, who 
traditionally have been interested in maintaining “business as usual” and avoiding 
transformative change. Nevertheless, recent studies have modified this perception and 
consider incumbents are open to integrate new technologies to achieve an energy 
transition. Such production of innovation is located in niches, a space isolated from 
incumbents’ influence. In this case, the traditional standpoint to explain the relationship 
between incumbents and new entrants has been a focus on overcoming each other. 
However, the complexity of energy transition demands a different approach of 
collaboration, in which the complementary skills from incumbents and niches are likely to 
be connected by intermediary organisations.  

This paper examines how this triad of actors could propel a transition to a sustainable 
energy system in the UK. Methodologically, we propose a novel research framework to 
collect and analyse qualitative data. The purpose is to investigate the development of 
absorptive (at incumbents) and desorptive capacities (at niches) by the influence of 
intermediaries in the UK energy sector. We find that intermediaries constitute a clear 
facilitator for participants at different levels to engage on circulating technology knowledge. 
Consequently, we highlight a critical role for collaboration replacing the Schumpeterian 
“creative destruction” in the complexity of socio-technical transitions.   
 

 

Key words: innovation management, socio-technical transitions, innovation intermediaries, 
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1. Introduction  
 
The UK Government has committed to reduce greenhouse gas emissions to net-zero by 
2050 (UK Government, 2019) presenting a great challenge to incumbent utility companies 
for rapidly integrating a new set of technologies capable of delivering such an obligation. 
Incumbents are defined as firms that typically utilise established and old technologies, hold 
a significant share of the market, and have operated their existing business model a long 
period of time (Lowes et al., 2017). Innovation scholars have initially portrayed energy 
incumbents as resistant to change in order to maintain legitimacy of their current business 
practices (Turnheim and Sovacool, 2020). Nevertheless, the preceding perception has been 
gradually changing and reflecting on incumbents’ role during transition as a broad 
phenomenon that is not strictly attached to a unique respond of resistance (Berggren et al., 
2015; Steen and Weaver, 2017; Turnheim and Geels, 2013; Bergek, et al., 2013). 

On the other hand, the innovation field has explored how emerging start-ups, young 
commercial entities bring new ideas to the market but many usually fail on that journey 
(Nanda and Rhodes-Kropf, 2013). Those firms are expected to promote low-carbon 
alternatives that will help to achieve the energy transition. However, the diffusion of new 
technologies in the energy sector is extremely difficult due to the interconnection of 
technological pieces; hence, any integration of innovation into the energy system will 
require a great change with unpredictable effects on society (Negro et al., 2012). 

The socio-technical transition literature has reflected in the intricate relationship between 
niches and regime, proposing intermediaries as the key catalysts to approach positions and 
speed up the change towards sustainable systems (Kivimaa et al., 2019). Following the 
construction of multi-level perspective (Geels, 2002; Geels and Schot, 2007), we propose 
that socio-technical transitions can also be progressively induced through the collaboration 
between incumbents and niches with the assistance of intermediary organisations. 
Accordingly, intermediaries can serve connecting the operational efficiency of energy 
incumbents with the low-carbon alternatives produced by innovation niches (Matschoss and 
Heiskanen, 2018). Moreover, scholars have proposed that intermediaries support the 
enhancement of new capabilities for diffusing and adopting innovations in organisations 
that receive their assistance during the technology transfer process (Spithoven et al., 2010; 
Dalziel, 2010). In particular, it has proposed that the receiver should develop absorptive 
capacity as the firm’s ability to recognise, assimilate, transform and exploit external 
knowledge (Zahra and George, 2002). Meanwhile, the sender should cultivate desorptive 
capacity as the organisational faculty to identify transfer opportunities and facilitate the 
application of the technology on the recipient (Lichtenthaler and Lichtenthaler, 2010). 

The present paper focusses in analysing how intermediaries support the development of  
absorptive capacity in incumbent utility companies and desorptive capacity in innovation 
niches, in order to transfer new technologies from one individual or organisation that owns 
a specific and complex knowledge to another organisation for commercial ends (Bozeman, 
2000). In addition, we will unveil the competitive advantages that incumbents and niches 
are producing at the end of this collaborative process. We propose a research framework to 



investigate the mode in which absorptive and desorptive capacity are generated by 
intermediaries to facilitate the technology transfer process, in the context of the UK energy 
transition.  

The paper is structured as follows. Section 2 reviews the literature reflecting on the roles of 
the triad of actors to foster the energy transition in the UK (incumbents, niches and 
intermediaries), with a later focus on the type of innovation capabilities required to strength 
the technology transfer process. Section 3 outlines the research framework. Section 4 
provides an overview of the research method and the data collection. Section 5 offers the 
results of the empirical investigation. Section 6 presents the paper’s discussion and 
conclusions. 

 

 

2. Literature Review  
 
The multi-level perspective is an analytical framework vastly used in transition studies to 
explain the complexity of technological change as the interplay of three different levels: 
niche, regime and landscape (Geels, 2002). The levels are organised in a nested hierarchy, in 
which higher layers imply a more stable configuration of its components and a higher 
resistance to change. The key message from the multi-level perspective approach is that the 
success of a technological change depends on the combination of events occurring at the 
three levels, in which social factors are involved.  

Using as starting point the multi-level perspective (Geels, 2002; Geels and Schot, 2007), we 
propose to further explore the relationship between incumbents (located in the regime) and 
innovation projects (in niches), through the facilitation of intermediary organisations 
(Kivimaa et al., 2019). In the literature review section, our main goal is to understand how 
the circulation of technological innovation is generated among participants in different 
levels and the barriers are facing in this interaction.  

 

2.1 Incumbents and socio-technical transitions  

Regimes are considered stable configuration favoured by technological and institutional 
lock-in (Foxon, 2002), which is supported by the presence of powerful actors (Smink et al., 
2015). Incumbent firms can be considered within the last group, due to the sunk investment 
for developing technologies, infrastructure, engineering competencies, social capital and 
belief system. In the energy industry, those activities need considerable time and contribute 
to generate rules that guide the regime through existing paths (Geels, 2004). Accordingly, a 
strong argument can be made about incumbents actively resisting transition in order to 
maintain legitimacy of their business practices and thus executing power to select the entry 
of new participants (Pinkse and Groot, 2015). 



Nevertheless, multi-level perspective (Geels, 2002) posits that the regime can be 
undermined by landscape pressures, events occurring at the macro level that are beyond 
the incumbents’ control. Hence, the landscape represents an additional source of 
structuration for incumbents’ behaviour (Geels and Schot, 2007). Under circumstances of 
severe stress, van Mossel et al. (2018) propose that incumbents essentially face two 
strategic options to confront change: selection or adaptation. Firstly, selection consists that 
the environment chooses the set of organisations that are going to survive the transition 
and the faculty of firms to survive landscape pressures is determined by chance (Hannah 
and Freeman, 1989). Secondly, adaptation refers to the strategic choices of incumbents in 
order to adjust under landscape tension. Adaptation is supported by the notion that 
companies sustain their competitive advantage through resources that are difficult to 
obtain (Barney, 1991), assuming that firms can implement appropriate responses by 
acquiring new resources (as well as eliminating useless assets). However, this option is by no 
means evident during socio-technical transitions, because when incumbents are confronted 
with a technology challenge, their reaction is usually slow (Dosi et al., 2000). 

Firms attempt to solve this issue through external collaboration, which provides them with 
the possibility to access novel knowledge and subsequently obtaining new resources. The 
general consensus is that the company should build a network to develop external sources 
of knowledge via an open innovation strategy (Chesbrough, 2006), facilitating the access to 
specialised and complementary technologies. It is a challenge that firms must explore not 
only with partners in technology fields familiar to the company, but also connecting with 
areas not affiliated to the current corporate practice with whom have little or no previous 
history of cooperation. The introduction of varied perspectives will prevent redundancy, in 
what Padula (2008) calls the sparse alliance. Such partnerships can be found in niches; a 
separate space from the regime's influence, in which the emergence of alternative concepts 
can introduce new ways of working and generating value to incumbents. 

 

2.2 Niches accumulate valuable knowledge for technology disruption  

According to the multi-level perspective, the regime’s actors are permanently seeking for 
stability, which prevents their capacity to innovate. For that reason, radical innovations are 
founded in niches, protected space such as R&D laboratories, subsidised demonstration 
projects or small markets, where entrepreneurs, inventors and researchers work on 
alternatives that deviate from existing regimes (Geels, 2011). The development of niches 
can be considered as the consequence of historical accumulation of knowledge and learning 
that is able to create environments for the adoption of technology innovation (Schot, 1998). 
Niches are conceptual locations in which radical novelties are tested individually and 
separated from the dominant design that exhibits oppressive competition (Raven et al., 
2010). The purpose of examining innovation in niches is essentially for articulating 
expectations, helping networking and assisting the learning of the technology in the 
experimental setting (Smith and Raven, 2012).  



Therefore, innovation development in niches constructs meaning from cognitive 
evolutionary aspects. In this sense, actors perform activities that lead to experience, which 
is subsequently interpreted. Data fitting the cognitive frame is selected, meanwhile the rest 
is edited out. In this instance, the selection criteria applied is not coming from the regime's 
rules, but it is embodied in the actors doing the experiment. In those methodical efforts 
described by Raven and Geels (2010), the emerging technology is seeking to cross the so-
called “valley of death”, referred to the gap between research and market introduction that 
radical innovations often fail or take considerable time to cross. Consequently, innovations 
that have demonstrated functional feasibility and user validation through experimentation 
capture the attention of incumbents, who pressured by landscape events are seeking to 
integrate sustainable solutions. In this form, niches have become foundational blocks 
capable of articulating breaking trajectories to the regime (Schot and Geels, 2008).  

 

2.3 The intermediaries’ role in technology transfer for transition 

The intended exchange of technology information between participants is not without 
difficulties. This process is generally slow for reasons laying on the systemic nature of 
innovation, in which the new technology requests adaptation to the existing configuration 
and demands to mobilize large amount of resources, to which the regime generally 
responds with inertia (Negro et al., 2012). However, due to the urgency for transition, public 
and private initiatives have developed explicit policies that will progressively replace 
regime’s practices with alternatives emerging from niches (Kivimaa and Kern, 2016).  

In this context, intermediary organisations are founded with the aim to bridge actors with 
information and knowledge in the innovation process (Bessant and Rush, 1995). Moreover, 
intermediaries can congregate incumbents and niche thanks to their key location in the 
innovation chain, in which they facilitate a high-level of specialised knowledge and 
influencing decisions by linking science, industry, markets and society (Cabanelas et al., 
2013). Accordingly, the literature has referred to actors who support the interaction 
between those dimensions as innovation intermediaries (Howells, 2006; Stewart and 
Hyysalo, 2008; Kilelu et al., 2011). Innovation intermediaries are organisations whose focus 
is to enable innovation through an impartial position without normative interest (Kivimaa et 
al., 2019). They seek that objective by either directly promoting the innovativeness of one or 
more participants, or indirectly by enhancing the innovative capacity of sectors, regions or 
nations (Dalziel, 2010). Consequently, industry and trade associations, economic 
development agencies, knowledge transfer divisions, research institutes, science and 
technology parks, business incubators and accelerators, research consortia and standards 
organizations can all be considered as innovation intermediaries.  

In the specific aspects of technology transfer, the coordination of participants is even more 
arduous, in which separate pieces of technical knowledge are moving from external sources 
to entities in a process involving different participants and capabilities at each stage 
(Bessant and Rush, 2000). Under these circumstances, the role of innovation intermediaries 
can concentrate in performing activities that one or more actors could not adequately cover 



(Noviaristanti, 2018). In the context of transition, intermediaries negotiate the integration of 
niches’ innovation within incumbents’ domains, helping to transform the regimes into 
sustainable configurations (Berkhout, 2002). Moreover, intermediaries serve as an 
instrument proposing the change of regime’s rules in order to speed-up the innovation 
adoption (Edler and Yeow, 2016). For such motive, intermediaries are seen in the multi-level 
perspective taking a strategic position to nurture and protect niches from regime’s influence 
(Smith and Raven, 2012; Schot and Geels, 2008; Bush et al., 2017); and simultaneously, 
facilitating the innovation scale-up by eroding the position of resistant incumbents 
(Matschoss and Heiskanen, 2018; Kivimaa, 2014). 

 

2.4 Innovation Intermediaries as absorptive and desorptive capacity builders  

The active participation of innovation intermediaries could be extended to see them as 
playing a role in developing appropriated capacities in niches to diffuse radical innovations, 
as well as in incumbents to adopt them. According to van Lente et al. (2003) intermediaries 
are closer to knowledge sources and they concentrate efforts to supply elements of 
information (reports, technical designs and market information) that complement specific 
capabilities in organisations. This action fills managerial gaps related to innovation and 
provide articulation for detecting needs, select options, adoption support, training and 
project management (Bessant and Rush, 1995). 

Precisely, most large firms in traditional industries lacks of R&D departments, deterring to 
create capabilities in managing complex knowledge. Hence, intermediaries have detected 
that incumbents need assistance in developing particular capacities that can replace those 
missing assets (Spithoven et al., 2010). In particular, the creation at incumbents of 
absorptive capacity, defined as the skill to recognise the value of new, external knowledge, 
assimilate and apply it to commercial ends (Cohen and Levinthal, 1990), has been proposed 
as a feasible alternative to remedy those issues. Such claim is based in the firm’s preference 
for borrowing and interpreting external knowledge rather than internally create them, 
responding to fast changing environments (Camison and Fores, 2010).  

Initially, absorptive capacity were related to the firm’s ability to complement external 
knowledge with their own technical expertise obtained through internal R&D (Cohen and 
Levinthal, 1990). The literature has later recognised additional elements located in the tacit 
know-how of the firm as equally important to combine with distant knowledge (Kokshagina 
et al., 2017). Accordingly, absorptive capacity are configured as sequential processes in 
which the organisation learns to form strategic alliances for supporting the resource-based 
view of the firm (Lane et al., 2006). A range of studies have been dedicated to explore the 
critical aspects for building the stage processes on firm’s absorptive capacity and linking 
those with innovation (Patterson and Ambrosini, 2015). The construction of Zahra and 
George (2002) stands out by proposing a theoretical framework divided in stages, which 
clearly allows to test the efficiency of absorptive capacity in commercial organisations 
(Camison and Fores, 2010).  



Zahra and George (2002) illustrate absorptive capacity as high level routines separated in 
four stages to integrate external knowledge: acquisition, defined as the firm’s capability to 
identify and acquire external knowledge; assimilation, as the process allowing the firm to 
internally interpret the acquired information; transformation, as the firm’s capability to 
refine the character of assimilated knowledge by interpreting it in a different manner; and 
exploitation, characterised as the firm’s ability to finally convert the external knowledge into 
new products, processes or services that are related to the corporate operations. In 
addition, Zahra and George (2002) suggest that absorptive capacity have supplementary 
dimensions located at the beginning and the end of the four stages process. The 
prerequisite is identified on the company’s previous experience on integrating knowledge, 
which constitutes a key antecedent that later forms the content of absorptive capacity. 
Meanwhile, the outcome consists in the creation of competitive advantages, which are 
related to the permanent exploitation of knowledge allowing the firm to launch new goods, 
systems, or organisational forms over extended periods of time.  

In the case of innovation projects developed at niches, they have often been portrayed as 
inventions that performs inefficiently and with little commercial traction (Schot and Geels, 
2008). Such characterisation have been represented as part of the systemic nature of 
innovation, which requires a special kind of managerial capacity to scale the invention until 
breaking up into regime’s market (Kemp et al., 1998). In this case, niches are engaged with 
outbound process of diffusing innovation seeking for external firms that are better suited to 
commercialise their technology (Chesbrough, 2006). Those capabilities can be enhanced by 
the action of intermediaries that support in niches the cultivation of desorptive capacity, 
defined as the organisational ability to outwardly exploit internal knowledge in technology 
transfer activities (Lichthentaler and Lichthentaler, 2010). Likewise, desorptive capacity are 
divided into two key stages. The first process consists of identifying technology transfer 
opportunities, stated as the ability to localise potential recipients and detect profitable 
applications for subsequently transferring the knowledge. The second process is related to 
facilitate the application of the technological knowledge at the recipient, described as the 
active participation and support from the technology source to assist the adoption in 
organisational users. The development of desorptive capacity should generate competitive 
advantages, increasing the outcomes of organisational learning and leading to leverage 
management capabilities in niches, such as establishing routines linked to technology 
transfer (Lichthentaler and Lichthentaler, 2010).  

 

 

3. Research Framework  

In this section, we integrate the concepts presented in the literature review to elaborate a 
research framework. The aim is to develop a theoretical understanding about how 
collaboration between the triad of participants (incumbents, intermediaries and niches) is 
constructed around technology transfer. The proposal is built from the interaction niche-
regime observed in the multi-level perspective (Geels, 2002), combined with the pivotal 



presence of innovation intermediaries during transitions (Kivimaa et al., 2019). The 
intermediaries are able to develop absorptive (Zahra and George, 2002) and desorptive 
capacity (Lichtenthaler and Lichtenthaler, 2010) as effective competences that incumbent 
firms and niche innovation can adopt for circulating technology innovation, responding to 
the socio-technical transition. The research framework will provide a structure for analysis 
the data collected. 

 

 

Figure 1. Research framework 
The role of innovation intermediaries in developing capacities 

 

Starting from the centre of figure 1, the framework positions innovation intermediaries as 
the critical developer of capacities for conducting technology circulation. In the case of 
niches at the bottom of the figure 1, the intermediaries assist the creation of desorptive 
capacity (Lichtenthaler and Lichtenthaler, 2010), divided into two key stages: identify 
technology transfer opportunities, and facilitate the application of the technological 
knowledge at the recipient. The development of desorptive capacity should generate 
competitive advantages in niches. The desorptive capacity enhance the transfer of 
technology innovation as the extreme right arrow points to the intended recipient, the 
incumbent firm at the top of the figure. 

In order for the incumbent to appropriately digest the technology information, 
intermediaries support the development of absorptive capacity, at the top of figure 1. 
Following the construction from Zahra and George (2002), the absorptive capacity are 
composed by a set of four organisational processes by which firms acquire, assimilate, 
transform and exploit external knowledge. Similarly, absorptive capacity help the firm to 



obtain competitive advantages around innovation management. Thus, the absorptive 
capacity improve the reception of external technology innovation provided by niches until 
the conversion into a new wave of solutions responding to the transition. In this action, the 
incumbent returns to niches the integration of the new technology into the regime, 
contributing with legitimacy as the extreme left arrow points in the figure 1.  

The framework considers the difficulty for organisations to develop new capabilities, which 
are usually referred as the result of organisational actions based on internal routines 
(Winter, 2003). In the case of capabilities for innovation management, those are commonly 
constructed by organisations through R&D departments (Muscio, 2006). Addressing this 
issue, the framework takes in consideration that most of large firms in traditional industries 
don’t have R&D divisions (Spithoven et al., 2010), proposing instead that the combination of 
niches and intermediaries can replace that organisational asset. On the contrary, innovation 
projects located in niches have extensive expertise on R&D, but they lack of operational and 
commercial capabilities to connect with consumer markets, which prevent them from 
capturing the value of the technological innovation (Teece, 2010). In particular, the 
framework suggests that those capabilities can be obtained through the interaction with 
intermediaries and incumbents. Hence, the research framework seeks to analyse how those 
capabilities are generated through the collaboration that organisations in the regime and 
niche levels have with a dynamic ecology of different intermediaries (Kivimaa et al., 2019).  

Finally, the framework articulates the strengths of participants as the focal point for building 
collaboration. Incumbents present key assets, such as access to market, distribution 
channels, organisational routines and financing leverage, which can be shared with new 
entrants who offer technology innovations in retribution. At the same time, niches 
contribute with promising but incomplete innovations that are crucial for transition, 
providing the base for change demanded by landscape pressure. Finally, intermediaries 
bring those positions together by a neutral brokering, which essentially is concerned about 
leading technological systems towards sustainable configurations. In consequence, the 
framework seeks to reflect on how those complementary roles are interplaying in the UK 
low-carbon transition.  

 

 

4. Research method 

The present study is part of the first author doctoral research and has exploratory aims to 
investigate how participants circulate innovation around the UK energy sector. The study 
conducted a qualitative study of utility incumbents, intermediary organisations and 
innovation niches to explore their experiences about circulating energy innovation, in the 
UK energy sector. The objective was to investigate the research framework through a series 
of interviews at the three levels (incumbents, intermediaries and niches). We conducted a 
total of 24 semi-structured interviews seeking to analyse social construction experiences by 
the participants through their organisational roles; precisely in terms of how technological 
innovation is diffused and absorbed. The list of participants can be found in Annex A and is 



composed of seven interviews at the incumbent level, with current and former employees 
from the considered “Big Six” gas and electricity utility companies in the UK (British Gas, EDF 
Energy, E.ON UK, npower, Southern and Scottish Energy and Scottish Power), which 
concentrate around 70 per cent of the electricity and gas supply in the British market 
(Ofgem, 2020). Other five interviews were conducted at the niche level, with entrepreneurs 
and academic researchers engaged in commercial and technical roles in the creation of 
technological innovations applied to the energy sector. And finally twelve participants 
corresponding to a wide variety of intermediary organisations from public and private 
initiatives across the energy innovation chain (IEA, 2015). The Annex A provides the 
professional role of the interviewees and a code, which are used as cross-referencing to link 
their opinions in the analysis section. This option allows to maintain anonymity of 
participants.  

Interviews were carried between November 2019 and March 2020. The average length of 
interviews was 45 minutes; all were recorded and later transcribed. Transcripts were 
subsequently analysed through the lens of the analytical framework. In particular, we 
investigate each of the absorptive and desorptive capacity processes previously defined and 
examine the influence that intermediaries are having in developing capabilities in each of 
the stage processes, at both ends of the technology transfer in the UK energy sector. The 
dimensions from absorptive and desorptive capacity provide a structuring scheme, which 
allow us to explore each of them through the analysis. In addition, the development of 
absorptive and desorptive capacity allow to identify competitive advantages at both 
incumbent and niche levels, which are analysed through the collection of data.    

The theory contained in the research framework guided the formulation of the interviews’ 
questions, which are based in absorptive and desorptive capacity literature, complemented 
with socio-technical transition. The data collected through interviews was analysed with the 
purpose to find themes that represent patterns observable through a constant comparative 
approach across the data set (Roulston, 2014). In particular, the focus of the empirical 
investigation was to examine the assumption of incumbents deterring change (Negro et al., 
2012) and innovation niches struggling on crossing the “valley of death” (Raven and Geels, 
2010) are consistent during the current energy transition in the UK. Independent reports 
have warned that the UK is not on track to meet the 2050 net-zero target (CCC, 2019; UK 
Parliament, 2019), which would indicate the difficulty to coordinate stakeholders to achieve 
a socio-technical transition (Smith et al., 2005). Therefore, the investigation seeks to 
understand the degree of scope that intermediaries have achieved in helping to overcome 
those barriers.  

 

 

5. Analysis  

In this section we analyse the experiences about developing absorptive capacity at 
incumbents and desorptive capacity at niches, through the support of innovation 
intermediaries. We find that intermediaries are facilitators for incumbents to engage with 



disruptive technologies coming from niches; and similarly for niches, providing direction for 
connecting with industrial early adopters.  

 

5.1 Absorptive capacity at incumbents  

The analysis of absorptive capacity at incumbents developed by the influence of 
intermediaries follows the construction of Zhara and George (2002), divided in four main 
processes (acquisition, assimilation, transformation and exploitation). Absorptive capacity 
help the firm to obtain competitive advantages around innovation management, which 
could be valuable for navigating through a socio-technical transition. The key findings are 
summarised in table 1 (at the end of this section), which presents the interventions of 
intermediaries on each of the absorptive capacity dimensions and the creation of 
competitive advantages at the end of the process.  

 

5.1.1 Acquisition  

Participants identified almost unanimously that the main driver for incumbents’ acquisition 
of technology innovation is the UK Government’s commitment to achieve net-zero carbon 
emission by 2050, which has provided a sense of urgency that the industry didn’t previously 
have for decarbonising operations. Intermediary CTO (INT 1) described the policy as a 
powerful declaration that has focus the attention of the sector, in which incumbents have 
recognised that the pathway to achieve the target is by innovation. “They knew they need 
support to perform internal innovation activities and now they seem to be much more 
engaged because of the urgency to meet the net-zero target by 2050”, he declared (INT 1). 
Still some utility companies could decide to continue “business as usual”, but according to 
Intermediary Technology Director (INT 2) in the long term they will lose the reputation they 
enjoy today and will find difficult to access financing in the future. Apparently, the only 
option for incumbents is to embrace the energy transition and move forward in 
transforming their technology base for operation.  

However, incumbents recognise that they have a limited capacity to diagnose relevant 
innovations in niches and rely on intermediaries to support the identification of new 
technologies, in which could be considered as an external form of acquisition. Hence, the 
Incumbent Head of Innovation (INC 4) considered the assistance of intermediaries as the 
primary filter to select emerging technologies. “We need to focus on business and we don’t 
have the time to do the spread of innovation in those terms. So intermediaries for us raise 
the level acting as the first layer of analysis and then we come up and join them”, he 
mentioned (INC 4).  

Alternatively, incumbents have developed internal mechanisms that allow them to explore 
under their own lens for new technologies. In this case, a group of utility firms have founded 
corporate venture arms to invest on projects located in niches, commented the 
Intermediary SME Engagement Manager (INT 11). Nonetheless, most of those units are 
spin-off from the main firm, due to the rigid organisational culture from the parent 



company that is focused in efficiency and makes difficult to implement innovation activities, 
according to Niche Head of Commercial (NIC 2). In this case, intermediaries maintain a 
different influence in the selection of innovation by the venture corporate arms. 
Particularly, intermediary prepared niches to become “investment ready” for corporate’s 
new venture financing. The Intermediary Technology Director (INT 2) explained that 
incumbents prefer to investment in innovation projects that have demonstrated they can 
cross the “valley of death” from R&D to commercialisation. He described (INT 2) the process 
as “quite unique in which the incumbents invest on those projects not expecting to have a 
return on financial terms, but in order to accelerate the value of the innovation and feel that 
the technology gets up to their business”. Precisely, intermediaries have helped to think on 
those terms, added the Intermediary Integration Manager (INT 7), by proposing to utility 
firms on considering emerging technological pieces as fragments of a future integrated 
system.  

In either case of internal or external acquisition, incumbents are searching for niche 
innovations that can understand and apply to their existing lines of business, according to 
Intermediary Senior Innovation Manager (INT 3). This means that incumbents’ approach to 
manage innovation is still conducted with precaution. In order to address these 
circumstances, intermediaries detect a series of operational issues at incumbents, which can 
have an impact related to the future expansion of energy system. Then, intermediaries 
present those opportunities to niches, which are in a much better position for tailoring an 
innovative solution that can be accepted for incumbents, according to Niche Researcher 
(NIC 1). This type of engagement could explain the growing presence of incumbents in 
advisory boards of intermediary organisations, which in words of Incumbent Head of 
Innovation (INC 4) presents an opportunity to learn about the selection process made by 
intermediaries.    

 

5.1.2 Assimilation  

According to participants’ opinion, society prefers robust types of power systems rather 
than lean and flexible systems. Niche Researcher (NIC 1) considered the first option as 
superior under incumbents’ perception, because it secures the energy provision for a large 
number of users. In those terms, the assimilation of new technologies into the electricity 
and gas networks is a difficult process given the lack of flexibility that the energy system 
presents. It is an example of how the incumbent regime shapes trajectories of development 
based on their known direction towards stability, which is supported by institutions and 
infrastructure. Nevertheless, this context has been forced to change due to the eventual 
electrification of applications that currently operate under fossil fuels (i.e. transport and 
heating), as Intermediary CTO (INT 1) explained. It is a situation that puts great pressure on 
utility firms to integrate new technologies supporting the transition, as Intermediary 
Operational Performance Director (IN 4) confirmed, considering that they have to confront 
this change with the energy system’s rigidness.  



Intermediaries have considered such issues and decided to implement new infrastructure 
that simulates the energy network with the goal to test innovations. Those are trial facilities 
described by Intermediary R&D Director (INT 9) as controlled spaces in which intermediaries 
can reduce the risk of testing new technologies by constant, scalable and different 
experiments. At the same time that the examination is confirming the functionality of the 
new technology, intermediaries develops a business case around the innovation. Essentially, 
intermediaries help to calculate the economic input and output of integrating the 
technology into the incumbent’s energy system. Therefore, intermediaries support the 
assimilation of the niche’s technology into incumbents’ domains, according to Niche 
Researcher (NIC 1). After this process, incumbents are able to understand better the 
technology in their own business activities and thus appropriately assimilate the technical 
and commercial viability of the innovation. 

Intermediaries have taken those trials even further, in which new technologies can be 
tested more effectively by adding the behaviour of real users as an extra factor. 
Intermediary CTO (INT 1) detailed those efforts under the “living labs” concept, defined as a 
type of environment for innovation in which the solution is tried out in familiar contexts to 
stakeholders and data on users’ responses are collected (Folstad, 2008). According to 
participants at the three levels, such experiences are capable to provide unique results 
about the real behaviour of consumers when they are expose to an alternative solution. 
Simultaneously, the risk for incumbents is controlled in a larger scale environment offering a 
better opportunity for utility firms to assimilate the new technology. Intermediary CTO (INT 
1) indicated that living labs’ experiments helps to accelerate the assimilation of innovation 
at a lower cost. It also provides important inputs in a simulated situation in which the 
boundaries of existing policies are removed and allows to evaluate the implications of new 
prices for technology, assimilating the strategic investment required by incumbents for 
every business case.  

 

5.1.3 Transformation  

Incumbents’ capacity to transform elements from the acquired knowledge is related to the 
possibility of combine it with the previous firm’s technology knowledge, Intermediary Senior 
Manager (INT 5) has considered. Thus, certain elements are edited to achieve a new 
configuration that could present a business opportunities for incumbents. For instance, 
participants reflected that storing electricity through battery technology is a proper 
opportunity for incumbents to transform acquired knowledge, which can be combined with 
existing technical expertise. This is an area of application that Incumbent Head of Innovation 
(INC 4) considered a key for his company’s future, due to “offers the possibility to expand 
the renewable capacity of energy supply”. For almost two decades, utility firms have 
developed an expertise related to offshore wind for producing renewable energy and 
integrating it to the electricity network. Only recently, the battery storage technology has 
been deployed at a small scale in utilities’ renewable operations, which Incumbent Head of 
New Technology (INC 3) foresaw as a natural step in the evolution of his firm. Consequently, 



the incumbents’ capability of transformation is related to their ability for connecting diverse 
forms of technological trajectories into an evolving design of the energy system.  

In particular, this conjunction is feasible when incumbents use strategically the strength of 
the electricity network to expand services. Most of participants recognised that new 
appliances from heating and transport are expected to be plugged in the electricity system. 
Thus, Intermediary Energy Manager (INT 10) pondered that the network operated by 
incumbents should be expanded to satisfy this new demand. Intermediary Operational 
Performance Director (INT 4) added that incumbents are focused in designing the growth of 
the network by increasing the capacity of renewables, making efforts to access new 
geographical locations that provide better wind conditions and where bigger turbines can 
be installed. Wind technology is a proven know-how for incumbents, therefore firms feel 
comfortable working in such known trajectories.  

At the same time, the incumbents network is seeking innovations that could support the 
smart concept of electricity management and storage; locating those in the supply side of 
the energy market. This action will help users to receive a different proposition from energy 
firms in terms of “comfort”, as Intermediary CTO (INT 1) and Niche Head of Commercial (NIC 
2) have declared. Hence, the transformation of technology goes in hand with a renovation 
of the commercial language in order to attract new consumers when transport and heating 
applications will be integrated into the electric system. Therefore, the action of 
intermediaries is useful to coordinate those efforts and arrange trajectory flexibility for 
incumbents’ transformation. 

  

5.1.4 Exploitation  

Incumbents observe with enthusiasm about new technologies and business models coming 
into the commercial stage, as they consider those components are going to change market 
dynamics and achieve energy transition, as Incumbent Investment Director (INC 1) 
mentioned. Through the interviews, participants commented that incumbents’ acquisition 
of innovation offer the opportunity to participate in those modifications. As they have 
previously acquired the innovation and influenced the selection criteria, incumbents feel 
they can guide and even control the progress of events, as Incumbent Head of Innovation 
(INC 4) declared.    

The incumbents’ confidence in the current centralised energy system feeds a crucial factor 
to exploit innovation projects. Particularly, the mind-set related to return on investment is a 
powerful element to forecast the integration of new technologies, in a scheme of large scale 
and long-term. For instance, incumbent firms evaluate the extension of the electricity 
network for millions of users in the next 50 years, explained Niche Researcher (NIC 1). Thus, 
the energy industry is used to work in those regime’s norms and pondering emerging 
alternatives in the same extent of scale and time. This incumbents’ psyche forces the 
technology development to be exploited within their known structures, which consist of 
robust types of energy systems that are capable to deliver a constant functionality during 
decades. 



Hence, the design of the current energy system is a big challenge for moving towards a 
transition. That is the reason for the industry to introduce incremental innovation and 
prefer to maintain stability in the energy supply, which has a great impact in the 
exploitation process. Under this context, Intermediary Consultant (INT 8) mentioned that 
most of innovations have to be adapted following the patterns of the incumbent regime. 
However, adding stressful elements (i.e. transport and heating) to the network would make 
it nearly impossible not to change in the future, in which the industry needs to find the 
“organic change”, as Niche Head of Commercial (NIC 2) declared. Perhaps in this process lies 
the great challenge for intermediaries.  

An alternative evolutionary pathway described by the participants is the involvement of 
incumbents in the longer process of obtaining innovation results from R&D initiatives.  
Incumbent Head of Innovation (INC 4) described this process for incumbents in three 
phases. First, incumbents participate in leveraging the public funds available for conducting 
academic R&D. Later, the research outputs can progress to the testing phase and when the 
technology has obtained sufficient traction, incumbents will make an investment through 
their venture arms. Then, the incumbent allows the innovation to follow their own route 
until the new venture has been established as a medium size company with the capacity to 
become a formal provider for incumbent’s future core business. In that mode, incumbents 
visualise the exploitation of an acquired innovation through a process of learning by 
observing R&D; assimilation by testing innovation; transformation by investing in the 
company and possible influencing the trajectory the technology is having related to the 
evolution of the energy system; and exploitation by converting the innovation project in a 
technology capable of provide services to the utility firm.        

 

5.1.5 Creation of competitive advantage in incumbents 

The energy industry has created a mix of renewable production essentially by wind (onshore 
and offshore), bioenergy and solar panels. This could include in the future new forms of 
energy such as hydrogen, marine, floating wind and geothermal (still in early stages of 
demonstration). The combination of multiple energy sources can achieve the goal to have 
UK net-zero cities, like Glasgow, Edinburgh and London has proposed. Hence, incumbent 
firms are learning new capabilities to install, integrate, deploy and manage a much diverse 
and complex future energy system. Incumbent Head of Merger and Acquisition (INC 2) said 
that current and future technology absorption by incumbents are going to transform value 
propositions for energy provision. Intermediary CTO (INT 1) also reflected that incumbents 
will be able to develop a new relationship with different types of customer needs, during 
and after the transition. The new capabilities on incumbents should consider an alternative 
scheme to evaluate risk through a multi-disciplinary and collaborative approach. 
Intermediaries are shaping those attributes by spreading the risk as well as the benefits to a 
broad range of actors on the present energy transition, according to participants, concluded 
Niche Head of Commercial (NIC 2).  

 



Table 1. Key findings of intermediaries intervention at absorptive capacities dimensions  
and the creation of competitive advantages 

 

 

 

5.2 Desorptive capacity at niches  

The analysis of desorptive capacity at innovation niches cultivated by the influence of 
intermediaries follows the construction of Lichtenthaler and Lichtenthaler (2010), separated 
in two main processes (identification of technology transfer opportunities and facilitate the 
application of the technological knowledge at the recipient). Similarly, desorptive capacity 
supports organisations to reach competitive advantages related to innovation management, 
which can be valuable in terms of organisational learning to establishing routines linked to 
technology transfer.  

 

Absorptive 
Capacity
Dimensions

Key findings Intermediaries’ interventions 
during the process

Acquisition • UK 2050 Net zero Policy has generated urgency in incumbents 
to accelerate the acquisition of external low-carbon 
innovations. 

• Incumbents are using two mechanisms for acquisition:
external (corporate venture arms) and internal (intermediaries 
propose opportunities). 

• In both cases, incumbents search for technologies they can 
understand and apply to their current business.  

• Public policy push
• Influence of selection by 

intermediaries in incumbents 
internal (detect opportunities 
and filter solutions) and external 
mechanisms (prepare investment 
ready). 

• Configuration of future energy 
system. 

Assimilation • Current energy systems are not prepared for integrating new 
technologies. Intermediaries provide dedicated facilities 
simulating real conditions for testing new technologies.  

• Intermediaries support the creation of business cases, 
translating the technology into an economic language that 
incumbents can appropriately understand. 

• Research facilities for testing.
• Living labs.
• Construction of business case.

Transformation • The transformation of new technologies is aligned with pre-
existing firm knowledge in a known area of development. See 
the case of wind energy expansion (a known technology), 
which will be improve with an intelligent supply of energy by 
new technologies (storage and smart management). 

• Creation of a new commercial 
language reflecting on what the 
innovation technologies can do 
for new customers.  

Exploitation • The centralised energy system sets the tone for exploiting 
innovation projects. Incumbents expect the same performance 
and durability on emerging technologies. 

• Intermediaries have a big challenge in adapting the evolution 
of the energy system to an alternative trajectory for integrate 
low-carbon innovations. 

• Find the “organic change” for the 
future of the energy system. 

Results of 
Absorptive 
Capacity

Key findings Intermediaries’ interventions 
during the result

New 
competitive 
advantages

• A base of renewable energy exists in incumbents’ operation, 
which can be expanded through further innovation absorption. 

• Incumbents are developing and testing new value propositions 
to address the markets that are going to emerge during and 
after transitions.  

• Intermediaries spread the risk of 
transition among actors. 

• This means that benefits of 
transitions should be equally 
distributed. 



5.2.1 Identification of technology transfer opportunities 

Given their extended relationship with incumbents, intermediaries understand well the 
energy supply chain of utility companies. Intermediaries know where operational problems 
are allocated along the supply chain and how they can connect the innovative solutions to 
those areas. In this form, intermediaries detect technology pieces produced in niches, 
support the series of testing and bring closer the innovation to be inserted at incumbents’ 
operation. Niche Researcher (NIC 1) described this accumulation of knowledge from 
intermediaries as a great asset to offer at niche actors who don’t have with such an 
expertise. Intermediaries not only provide key information to niches, but in addition they 
decode it helping niches to clearly identify technology transfer opportunities.  

In order to accelerate this relationship, niches should be in possession of a technology 
prototype close to scale into regime’s domains. Likewise, intermediaries suggest at niches to 
present cohesive management teams that understand the market and are capable to 
further develop the network of actors that intermediaries introduce to them, according to  
Intermediary Technology Director (INT 2) explained.  

As intermediaries support the identification of opportunities in the incumbent’s regime, 
they also promote at niches the technology platform strategy, proposing different industrial 
applications even beyond the energy sector. Subsequently, niches will be better prepared to 
address more than a single opportunity in different market needs. Effectively, 
intermediaries are helping to diversify risk by spreading the identification of technology 
transfer opportunities. If niches are capable to accomplish such diversification, Intermediary 
Technology Director (INT 2) remarked that the innovation value increases in those cases. 
Intermediaries are monitoring the progress of innovation niches in such regard and if it is 
necessary suggest a change of course in the technology development. In order to respond 
rapidly to intermediaries’ advice, niches stay flexible enough to adjust direction. Niche Head 
of SME Engagement (INT 11) commented that this strategy is nearly impossible for niches to 
achieve by themselves, particularly at early stages of the innovation process. Hence, 
intermediaries push niches to construct the technical and commercial relationship in the 
right space, in which Niche Head of Commercial (NIC 2) agreed is the hardest 
accomplishment for niches.   

During those activities, Intermediaries are capable to maintain an independent position that 
is recognised by almost all participants. This characteristic enables intermediaries to search 
for technology transfer opportunities and increase the level in the innovation process, with 
actors at both ends (incumbents and niches) coming freely to join them. Intermediary 
Integration Manager (INT 7) mentioned that niche’s firms disappear quite fast, due to the 
intrinsic essence of new ventures; whilst, intermediaries are a solid presence preserving the 
accumulation of technical and business knowledge to be provided when is required by all 
levels of actors.  

 

 



5.2.2 Facilitate the application of the technological knowledge at the recipient 

As it was described in the previous point, intermediaries collaborate improving the technical 
and commercial strategy of niches. The niches’ organisational arrangements seek to edit 
processes that make them suitable for integration with incumbents. A number of 
interviewees have commented that a scaling option for niches is to develop a technology 
portfolio that fits into the future offering of larger companies. Such integration can serve to 
validate innovative activities by incumbents at niches, as it is presented in the research 
framework (figure 1).  

In the pursuing of those goals, intermediaries frequently use the technology readiness level 
(Mankins, 1995) to observe the innovation position in terms of functional development. 
Participants considered that common language and metrics support the acceptance of 
niches’ project, in which the incumbents receive certainties that the technology will operate 
as it claims. In commercial aspect, intermediaries help niches to construct a “business case”, 
described by Niche Researcher (NIC 1) as the cost of developing a novel solution. It is 
another common language allowing incumbents to compare those costs to existing 
alternatives in the market and take informed decisions. This set of instruments helps 
incumbents to understand the level of progress and reliability the technology has reached, 
facilitating the application at the recipient. Therefore, intermediaries provide essential tools 
to conduct the experiments and interpret the data for the innovation, obtaining better 
chances to fit-in the incumbents’ energy system. Without intermediaries’ support, niches 
would be heading to create a costly and inefficient technology that incumbents wouldn’t be 
able to absorb, as Niche Business Development Manager (NIC 4) said.  

 

5.2.3 Creation of competitive advantage in niches  

The new capabilities that niche are developed through the intervention from intermediaries 
is agility as well as flexibility to design new types of business model in an industry difficult to 
innovate as energy. The combination of innovation in technical, organisational and 
commercial aspects is providing young firms with a set of capabilities that allow them to 
engage and collaborate with energy giants in the sector, who are used to compete basically 
in cost efficiency and consumer price, described by Intermediary Technology Director (INT 
2). Additionally, having the possibility to collaborate with incumbents, niches receive a set 
of requirements to comply with corporate processes. Those are payment structures, health 
and safety, quality assurance management, administration processes, police management 
system, among others. It is a learning factor that niche organisations capture from regime’s 
routines, as Niche Head of Commercial (NIC 2) declared. “Once we have demonstrated we 
can work with one large company, we can go and work with another one. It is a badge that 
we carry and present on project’s pitch”, he mentioned.  

 

 



Table 2. Key findings of intermediaries intervention at desorptive capacities dimensions  
and the creation of competitive advantages 

 

 

 

6. Discussion and conclusions 

In this exploratory research we have proposed a research framework for analysing how 
technology innovation circulate around three levels of participants in the UK energy sector 
(incumbents, intermediaries and niches), who are collaboratively responding to the current 
low-carbon transition. The research goal was exploring the creation of new capabilities to 
diffuse and adopt new technologies by the influence of intermediary organisations. 
Precisely, intermediaries are located in the middle of the technology transfer process and 
thus are capable to enhance absorptive and desorptive capabilities respectively in 
incumbents and niches.  

The analytical framework presented in this paper allowed to combine the circulation of 
technology by developing new capacities within the theoretical context of multi-level 
perspective (Geels, 2002; Geels and Schot, 2007). The empirical evidences shows how the 
triad of actors are experiencing the diffusion and adoption of innovation. The findings also 
provide insights about technology transfer as well as perceptions of intermediation, 
innovation production and incumbency in socio-technical transitions.  

Particularly, the role of incumbents can be presented as facilitator rather than obstacles for 
change. Even though the selection criteria of incumbents still follow the dictation of the 
regime's rules to consider the integration of technological innovation, this standpoint is 
open to contemplate alternative trajectories due to the increasing influence that 
intermediaries are having in this context. The urgency of low-carbon transition in the UK, 
expressed through the carbon net-zero policy, has moved actors to cooperate closely. 

Absorptive Capacity
Dimensions

Key findings Intermediaries’ interventions 
during the process

Identification of 
technology transfer 
opportunities

• Niches develop emerging technologies and managerial team 
by intermediaries’ assistance. Through them niches are able 
to connect with incumbents. 

• Recognition of transfer opportunities are very difficult to 
detect by niches in isolation. 

• Intermediaries accumulate knowledge that is available to 
present and future actors of transition. 

• Creation of technology 
platform strategy. 

• Intermediaries independency. 

Facilitate the 
application of the 
technological 
knowledge at the 
recipient

• Validation of a set of instruments helping incumbents to 
understand the level of progress and reliability the 
technology niche has reached, facilitating the application at 
the recipient. 

• Construct of common 
language. 

RESULTS OF DESORTIVE CAPACITIES

New competitive 
advantages

• Agility and flexibility to design new business models in an 
industry difficult to innovate as energy. 

• Learning of routines and processes required to work with 
larger companies. 

• Investment readiness



Accordingly, the complexity of energy transition can be depicted as the result of 
collaboration instead of expecting the classical Schumpeterian unfolding of “creative 
destruction”, so common in other industrial sectors, such as digital communication, 
software and telecommunications (De Figueiredo and Kyle, 2006).   

In addition, the role of intermediaries during transitions (Kivimaa et al., 2019) can be 
redefined during socio-technical transitions. Usually, technology transfer has been 
considered a bottom-up process in which the diffusor of the knowledge has to find in 
isolation the transfer opportunities for scaling up to larger markets. Under this scenario, the 
support of intermediaries has been limited to provide funds for creating and diffusing 
technologies to passive recipients. In this study, we argue that intermediaries have an 
emerging role in which they are capable of facilitating the interaction of incumbents and 
niches by developing new capabilities. Incumbents receive absorptive capacity that improve 
their engagement with technologies located outside of the firm. Meanwhile, niches receive 
direction from intermediaries to connect with early adopters at the corporate level. In this 
case, intermediaries are generating a circular function in terms of technology transfer 
process of diffusion and adoption.  

Finally, the identification of new competitive advantages at incumbency and niche levels 
through this exploratory work can provide relevant insights to understand the present 
innovation management capabilities that organisations at both ends of the spectrum are 
obtaining. If those are enhanced by the continuous support of intermediaries, the UK energy 
sector could develop a technology market of innovation that can be crucial to overcome the 
complexity of the low-carbon transition.   
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Annex A. Overview of interviewed participants  

 

 
 

INTERVIEW 
CODE

ORGANISATION 
CATEGORY PROFESSIONAL ROLE OF THE PARTICIPANT 

INC 1 Incumbent Investment Director

INC 2 Incumbent Head of Merger and Acquisition

INC 3 Incumbent Head of New Technology

INC 4 Incumbent Head of Innovation

INC 5 Incumbent Renewables Negotiator

INC 6 Incumbent Strategic Innovation Manager

INC 7 Incumbent Future Networks Engineer

NIC 1 Niche Researcher

NIC 2 Niche Head of Commercial

NIC 3 Niche Head of SME Engagement

NIC 4 Niche Business Development Manager

NIC 5 Niche Consultant

INT 1 Intermediary CTO

INT 2 Intermediary Technology Director

INT 3 Intermediary Senior Innovation Manager

INT 4 Intermediary Operational Performance Director

INT 5 Intermediary Senior Manager

INT 6 Intermediary Project Manager

INT 7 Intermediary Integration Manager

INT 8 Intermediary Consultant

INT 9 Intermediary R&D Director

INT 10 Intermediary Energy Manager

INT 11 Intermediary SME Engagement Manager

INT 12 Intermediary Business Leader
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Abstract 
 
This paper advances sustainability transition scholarship by developing a political economy 
perspective of the concept of exnovation. In the context of sustainability transitions, 
exnovation has been primarily understood as a means to remove unsustainable technologies 
and associated actor and value structures from extant socio-technical regimes. This paper 
departs from the concerns of political economy that sustainability transitions are actually 
sustainable and just when they transform the political economy. Therefore, this paper 
contends that a socio-technical approach to govern the exnovation of unsustainable 
technologies risks to reproduce, rather than re-configure the structural causes of 
unsustainability and injustice. The added value of a political economy perspective is shown 
through an illustration of the historical ban on battery cages in The Netherlands. This paper 
further contributes to our understanding of sustainability transitions as processes of 
fundamental change of the political economy rather than as the ‘greening’ of extant socio-
technical regimes.   
 
Keywords 
Agri-food, Ban, Battery cage, The Netherlands  

I. Introduction  

 
Sustainability transitions researchers have recently been urged to more explicitly discuss the 
capitalist political economy in which transitions towards more sustainable futures are 
embedded (Patterson et al., 2017; Feola, 2020; Newell, 2019; 2020;). A political economy 
perspective can make critically important contributions to the debate on sustainability 
transitions. First, to contextualise sustainability transitions within a wider political economy 
enables the study of how capitalist political economies influence whether and how 
sustainability transitions happen (Lawhon and Murphy, 2012; Newell and Phillips, 2016; Gorg 
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et al., 2017). This requires asking fundamental questions about what interests are addressed 
and supported through transition initiatives and what alternatives are obscured. For example, 
the dominant green growth1 approach to pursue sustainability demonstrates how capitalist 
logics of economic growth and competitive markets enable particular transition pathways, but 
side-line and exclude those which might entail a fundamental change of the capitalist political 
economy (Newell and Phillips, 2016; Newell, 2019; Vandeventer et al., 2019; Feola, 2020;). In 
any discussion on the nature and direction of sustainability transitions, the ‘by who and for 
whom’ questions should therefore be more explicitly addressed (Bush and Marschke, 2014; 
Newell and Phillips, 2016; Patterson et al., 2016; Power et al., 2016).   
 
Second, to account for the political economy enables the questioning of the actual 
sustainability and justice of transition outcomes (Lawhon and Murphy, 2012; Swilling et al., 
2014; Newell and Phillips, 2016; Feola, 2020). The structural causes of multiple inequality and 
sustainability crises are embedded within the capitalist political economy and should therefore 
be central to inquiries of “the sustainability of sustainability transitions” (Feola, 2020:244). 
Many popular sustainable technologies, such as electric vehicles and solar panels, promise to 
sustain present ways of life with much lower carbon emissions, nonetheless without disrupting 
dominant distributions of economic and political power (Jackson, 2016; Schafer et al., 2018; 
Hickel and Kallis, 2019). As people and places unequally experience environmental change and 
socio-technical progress, a truly sustainable sustainability transition calls for a just transition 
where the political economy in which such transitions are embedded is up for negotiation 
(Newell and Mulvaney, 2013; Swilling et al., 2014). Furthermore, a critical evaluation of the 
environmental sustainability of sustainable alternatives also requires a political economy 
perspective. For example, the relationship between economic growth and sustainability in 
neoliberal contexts may offset expected environmental gains from efficient resource use 
because gains are likely to be spent in further consumption and production capacity a 
phenomenon known as the ‘rebound effect’ (Antal and Van den Bergh, 2016; Shove, 2018; 
Hickel and Kallis, 2019; Feola, 2020). Moreover, environmental problems may not to be solved 
but rather shifted along value-chains and telecoupled systems under capitalism as efforts to 
relieve one environmental pressure may create or strengthen another, often at the expense 
of other regions (Antal and Van Den Bergh, 2016; Gorg et al., 2017).  
 
Researchers who approach sustainability transitions from a political economy perspective posit 
that the socio-technical transition literature omits important parts of the picture if such 
macroeconomic and political forces are not accounted for. Yet, while a growing number of 
researchers has called for and adopted a political economy perspective to sustainability 
transitions (Lawhon and Murphy, 2012; Newell and Mulvaney, 2012; Newell and Phillips, 2016; 
Power et al., 2016; Newell, 2019) such perspective and associated concerns have not yet been 
discussed in relation to recent debates on destabilisation in the sustainability transition 
literature (e.g. Turnheim and Geels, 2013; Stegmaier et al., 2014; Kivimaa and Kern, 2016; 
Davidson, 2019) The emerging sub-field on exnovation posits the need for deliberate 
destabilisation governance to break with existing unsustainable and locked-in socio-technical 
regimes (David, 2017; Heyen et al., 2017; David and Gross, 2019). This scholarship suggests 
that without exnovation, innovations may not receive the support they need, as resources are 
committed to supporting incumbent technologies, ideas and practices (Davidson, 2019). 

 
1 Green growth defends the viability of a continuously growing economy through the assumption of a fast decoupling of 
gross domestic product from critical environmental challenges (OECD, 2019). 
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Therefore, exnovation is commonly understood as a means to accelerate sustainability 
transitions through the replacement of unsustainable technologies by more environmentally 
benign alternatives, mostly in relation to carbon intensive energy systems (David, 2017; Heyen 
et al., 2017). This conceptualisation of exnovation foregrounds the destabilisation of 
established socio-technical regimes that have co-evolved with certain technologies and 
practices in a given sector. Yet, the underlying foundations of the political economy that 
perpetuates current socio-technical regimes is often overlooked  in these studies. In sum: it 
remains unclear whether and how proposals to exnovate prevailing technologies rely on the 
broader political economy. A political economy approach reminds us that exnovation proposed 
without challenging the capitalist political economy is likely to reproduce the same 
distributions of political and economic power thus supporting novelties that do not require 
fundamental changes and thus failing to address environmental change in an effective manner.  
 
To develop this argument, we discuss and combine the political economy of sustainability 
transitions with emerging debates on exnovation that have thus far developed in isolation from 
the key political economy debates. We show that accounting for the political economy in 
exnovation research and practices aids in understanding the potential and limitations of 
exnovation to transform unjust and unsustainable regimes through close examination of 
critical questions such as: who participates in and sets the terms for exnovation and who 
ultimately benefits? Such as approach to exnovation is promising as exnovation holds the 
potential to scrutinize and break away from the prevailing political economy that upholds 
extant socio-technical regimes and thereby radically influence the nature and direction of 
sustainability transitions. We illustrate our argument by reviewing the exnovation of battery 
cages in The Netherlands that was motivated by animal welfare issues and resulted in the ban 
on a specific housing methods in the egg sector (Mollenhorst and de Boer, 2004; Olde et al., 
2020)  
 
This paper is structured as follows: first, we review emerging research on exnovation for 
sustainability transitions, and then argue for a political economy approach to exnovation. We 
develop this argument through a political economy reading of two different historical cases of 
exnovation in the Dutch agri-food sector. Finally, we conclude by proposing a set of research 
questions to broaden and enrich the existing research agenda on exnovation.  

II. Theoretical background 

 

2.1. Sustainability transitions and exnovation  

 
Sustainability transitions are commonly defined as the fundamental shift to new and more 
sustainable socio-technical systems (Geels and Schot, 2007; Grin et al., 2010; Köhler et al., 
2019). This implies a “major technological transformation in the way societal functions such as 
transportation, communication, housing, feeding are fulfilled” (Geels, 2002: 1257). Transition 
scholars assign a pivotal role to niches in sustainability transitions (Kemp et al., 1998; Geels and 
Schot, 2007; Rotmans and Loorbach, 2009; Grin et al., 2010). Niches provide the protective 
space for alternatives to incumbent realisations of societal functions (Smith and Raven, 2012). 
Processes of transition are set in motion as sustainable niche innovations spread, scale-up and 
are adopted in more commercial and market settings. However, they are likely to encounter 
resistance from the incumbent regime of existing actors and interests that benefit from 
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ongoing reliance on the current regime configurations and therefore tend to prioritise 
incremental improvements. Resistance to change can be very strong due to vested interests, 
organisational commitments and cognitive lock-ins. However, exogenous pressures or 
landscape developments can create destabilising pressures which may open up incumbent 
regimes and create a window of opportunity for alternatives to gather momentum (Geels, 
2002; Smith et al., 2010). This multi-level conceptualisation of niche-regime-landscape 
dynamics in transition processes is an influential heuristic to understand sustainability 
transitions through socio-technical change (Köhler et al., 2019).  
 
Transition research and practice has often focused on the emergence, development and 
diffusion of new technologies that may create new and more sustainable regimes (Hekkert et 
al., 2007; Schot and Geels, 2007; Fuenfschilling, 2019). However, the destabilisation of socio-
technical regimes is assumed to happen ‘along the way’, i.e. as an automatic displacement 
caused by more successful or ‘destructive’ innovations, and has hitherto received far less 
analytical and empirical attention (Shove, 2012). More recently, an emerging stream in 
sustainability transition research has emphasised the limits of innovation and Schumpeterian 
notions of ‘creative destruction’ in bringing about fundamental changes as unsustainable 
developments in existing socio-technical regimes remain rife (e.g. Davidson, 2019; David and 
Gross, 2018; Kivimaa and Kern, 2016; Turnheim and Geels, 2013; Stegmaier et al., 2014).  
 
Conventionally, the destabilisation of regimes has been ascribed to the combined forces of 
creative destruction by niches and slow-moving landscape developments (Geels, 2002). 
Destabilisation as such is merely understood as a side-effect or consequence of 
aforementioned niche-regime-landscape dynamics. Destabilisation processes as preconditions 
for sustainability transitions gained central attention for the first time in seminal work by 
Turnheim and Geels (2012; 2013). They conducted historical case studies of the British coal 
industry to illustrate how once powerful industries decline. Turnheim and Geels defined 
destabilisation as: “the process of weakening reproduction of core regime elements. Phrased 
differently, destabilisation is the process through which an existing regime loses its grip on 
firms-in-an-industry” (Turnheim and Geels, 2012:35).  
 
The definition of destabilisation by Turnheim and Geels however overlooks active and 
purposeful destabilisation (Stegmaier et al., 2014). Various scholars have contended that 
accelerated transitions will depend on the purposive destabilisation of unsustainable regimes  
(Heyen et al., 2017; David, 2017 ; David and Gross, 2019; Davidson, 2019). These scholars have 
proposed that research and practice should not only stimulate innovation but also concentrate 
on its counterpart ‘exnovation’ in sustainability transitions. Exnovation has been defined as the 
purposive termination, or exit from non-sustainable institutions, (infra)structures, 
technologies, products and practices (Heyen et al, 2017). To the extent it facilitates 
sustainability transitions, exnovation is a driver of unfolding innovation potential and makes 
space for the development and further maturing of sustainable technologies.   
 
Exnovation can entail actions by governmental, non-governmental private organisations, social 
movements, communities and/or individuals who attempt to weaken reproduction of core 
regime elements. Exnovation can be governed through formal and informal governance 
arrangements. Formal exnovation processes are driven by a variety of hard policy instruments 
that introduce legal and economic constraints (Hertin et al., 2014; David, 2017). Due to path-
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dependencies and vested interests in deeply embedded incumbent regimes, exnovation is 
politically difficult and might require actions beyond formal policy-making (David, 2018). 
Examples of environmental NGOs such a Greenpeace in campaigning for the exnovation of CFC 
in refrigerators (Heyen et al., 2017) or social movements such as Fossil Free Germany 
convincing investors to divest from fossil fuel industries (David, 2018) show how soft policy 
instruments have been effective in advocating for decarbonisation. Soft policy instruments rely 
on voluntarism, learning processes and procedural change rather than regulatory control and 
they reach policy objectives without introducing hard constraints (Hertin et al., 2004).  
 
Exnovation may have direct or indirect effects (Heyen et al, 2017). Exnovation may directly 
target unsustainability through direct exnovation instruments such as bans. A ban can be hard 
and abrupt, looking for immediate discontinuation of harmful technologies. Such a ban can 
abolish the use or production of certain technologies or restrict usage in certain context for 
example a way to restrict car usage is to ban them from cities via ‘low-emission zones’ 
(Hofmann et al., 2017). Indirect instruments do not address unsustainabilities directly but 
make production and use of unsustainable products less feasible or attractive. Indirect 
measures may include pollution limits, production standards or taxes that constrain production 
and consumption of harmful products (Heyen et al., 2017). Indeed, indirect measures can be 
the build-up towards an actual ban or phase-outs. On the case of the ban on incandescent light 
bulbs (ILB) in the EU Stegmaier and colleagues posit: “the step-by-step reduction of wattage 
was necessary in order to allow time for the new, not yet fully functioning and marketable 
replacement products to mature, and to make users aware of the advantages of efficient 
lighting.” (Stegmaier et al., 2014:11).  
 
The social and economic legitimacy of exnovation is likely influenced by the time span in which 
exnovation takes place. According to Heyen and colleagues (2017) short-term exnovation 
processes, although ecologically acceptable, may cause strong socio-economic friction. 
Extended periods in which exnovation takes place are essential in reducing strong resistance 
and commonly lessen social and economic hardship for affected companies and individuals. 
For example, the emission standards for cars in the EU were imposed gradually to enhance 
consumer and manufacturer’s acceptance and willingness to transition to alternatives. In 
addition, a longer timespan gives time to grasp the societal impacts of exnovation and for 
support systems, such as conditional compensations or re-education strategies to be put in 
place (Davidson, 2019; Heyen et al., 2017). Moreover, longer time spans may be perceived 
necessary in the absence of readily available alternatives (Stegmaier et al., 2014).   

 
The existing literature on exnovation for sustainability transitions has mainly studied the 
energy sector, in particular the German energiewende, and has shown the importance of 
exnovating energy-intensive energy sources to accelerate the development of renewable 
alternatives (Davidson, 2019; David and Gross, 2019; Heyen et al., 2017). Exnovation scholars 
posit that the relation between innovation and exnovation should be understood as a mutually 
contingent one: exnovation is a driver of innovation potential, but the potential of exnovation 
can only be utilised if alternative solutions have already  been prepared (David, 2017; David 
and Gross, 2019; Heyen, 2017; Davidson, 2019). The intimate relationship between exnovation 
and innovation in the German energy transition was studied, for example, by David (2017) who 
argued that “it is clear that if old energy-providing structures become exnovated, new 
alternatives must be waiting in the wings in order to prevent blackouts” (139).  
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While emerging debates on exnovation in sustainability transitions are helpful in 
understanding the deliberate destabilisation of established socio-technical regimes, we 
contend that existing conceptualisations are limited on two specific accounts. First, current 
studies foreground the termination and replacement of harmful technologies, products and 
practices to deal with unsustainabilities in a given sector (David, 2017; David and Gross, 2017; 
Heyen et al., 2017). With exnovation primarily being discussed in the energy sector, most 
exnovation scholars advocate for low carbon energy system through the exnovation of fossil 
fuel technologies. However, given such focus on technologies, the role of the political economy 
that upholds such energy intensive systems has rarely been discussed, despite it  being central 
to the scope, magnitude and direction of sustainability transitions (Newell, 2019).  
 
Second, in the existing literature, the rationale for exnovation is typically to accelerate 
sustainability transitions in response to the urgently needed reduction of global GHG 
emissions. Thus, researchers have typically made the case for exnovation as a means to upscale 
or accelerate renewable energy technologies. Our concern is that while exnovation may indeed 
make space for alternative technologies, it may only stimulate the uptake of technologies that 
are compatible with the current political economy and not necessarily widen perspectives for 
other sustainable futures. Consequently, exnovation may not target the structural causes of 
injustice and unsustainability embedded within the prevailing political economy.  
 
In the next section we mobilise research on the political economy of sustainability transition 
to explain how and why a political economy perspective can broaden the current 
conceptualisation of exnovation to deal with aforementioned shortcomings.  
 

2.2. The political economy of sustainability transitions and exnovation  

 
The importance of acknowledging the political economy in understanding whether and how 
sustainability transition unfold have been convincingly put on the transitions agenda by various 
scholars (e.g. Meadowcroft, 2011; Lawhon and Murphy, 2012; Newell and Phillips, 2016; 
Johnstone and Newell, 2018; Power et al., 2016; Newell, 2019;). The critique on the 
sustainability transitions debate is largely twofold: one the one hand they posit that the 
sustainability transitions literature should more explicitly consider transitions being influenced 
and constrained by the political economy and on the other hand whether and how the political 
economy itself can change due to sustainability transitions (Newell, 2019; Feola, 2020; Scoones 
et al., 2020).  
 
Political economists study the way in which the structure of the polity and economy serves to 
perpetuate current interests without recourse (Scoones et al., 2020). This approach is useful 
to understand how underlying political, economic and social foundations favour specific 
accounts of sustainability and what alternatives narratives contend (Birch et al., 2010; Gorg et 
al., 2017; Newell, 2019). Moreover, the literature puts questions on justice and equality at the 
centre of analyses and perceives sustainability transitions as “uneven social and spatial 
processes […] in which people and places unevenly experience the costs and benefits” (Newell 
and Phillips, 2016:40 and see also Swilling et al, 2014).  
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Many political economists take a structural approach and perceive sustainability transitions as 
transformations that imply a fundamental change of the capitalist economic system and power 
relations ( Newell and Phillips, 2016; Power et al, 2016; Brand et al., 2019; Scoones et al., 2020). 
To grasp how the political economy influences or constrains sustainability transitions, these 
researchers prescribe a set of critical questions discussions around sustainability transitions 
should address. These questions can be summarised along three lines of inquiry: a) truth and 
validity b) participation and c) distribution (Table I). We have ordered these clusters of 
questions to grasp the relevance of a political economy approach in the exnovation process. 
Questions on truth and validity are particularly relevant when exploring the rationale or 
motivation behind exnovation. Questions on participation predominantly zoom in on the 
politics of exnovation processes, exploring who is and who is not part of decisions on 
exnovation. Finally, questions on distribution are crucial when exnovation outcomes are 
discussed. In particular, they lay bare distributive struggles of who benefits from and who 
carries the burden of exnovation.  
 
Questions on truth and validity  
 
A political economy analysis foregrounds questions on ‘truth’ (Scoones, 2016) or recognition 
of ‘validity’ (Newell and Mulvaney, 2013) and how these framings affect why sustainability 
transitions take shape. For example: what framing of sustainability counts and how do framings 
of sustainability problems and solutions govern what transformation occur? Capitalist political-
economic configurations prioritises and privileges, and therefore excludes, particular framings 
of sustainability problems (Baker et a al., 2014; Newell, 2019). As put by Meadowcroft (2011): 
“Of course ideas matter too. Political ideologies influence the definition of problems and the 
understanding of acceptable solution spaces.” (p.73). For example, such problem-solution 
diagnoses are based on fundamental values of  what it means to  ‘prevent harm’ (to the global 
environment or to the economy?) (Grundmann, 2007). In the context of sustainability 
transition, questions on truth and validity also direct attention to the choice of sustainability 
itself as “the complex breadth of “Sustainability” – canonically highlighted by the Brundtland 
Commission around social equity, human and wider ecological integrity – tends to contract to 
a single “low carbon transition” alone” (Stirling, 2014:89). In addition, questions on truth also 
uncover usually hidden assumptions held by different actors on how our economy and society 
should work.  
 
An associated concern often discussed by political economists relates to what is regarded as 
reliable or justifiable knowledge about possible sustainability pathways (Lawhon and Murphy, 
2012; Stirling, 2014; Patterson et al., 2016; Scoones, 2016). However, knowledge is not a 
neutral entity and the construction of knowledge inevitably requires making disputable choices 
(Jasanoff, 2004). the politics of knowledge suggests we should be asking important questions 
such as what type of knowledge (e.g. from specific disciplines, from specific institutes and 
obtained through specific data collection methods) and whose knowledge (e.g. from experts) 
counts in the development of sustainable alternatives? (Grundmann, 2007).  
 
The above applies to research on exnovation in at least three ways (Table 1). First exnovation 
requires an understanding of what type of ‘Sustainability’ is progressed through exnovation. In 
recognising contrasting and plural visions for sustainability transitions, exnovation may have 
different purposes to different actor groups. In addition, this requires asking for what types of 
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problems exnovation is motivated. Here we see value in a close examination of the what and 
whose framing of sustainability problems and solutions count. Such a problem-solution 
diagnosis needs to be understood as a fundamental rather than instrumental approach to 
sustainability. This for example also directs attention to questions of exnovation as a solution: 
when is exnovation a valid solution and for what sustainability problems? Finally, in order to 
understand the motivation behind exnovation one should pay close attention to the type of 
knowledge deemed relevant for understanding and designing exnovation policies.   
 
Questions on participation  
 
In addition to aforementioned politics of sustainability framings, political economists pose 
questions regarding participation. This includes questions on who participates in the political 
decision-making process, and who influences policy-making (Newell and Mulvaney, 2013). 
Therefore, two key questions regards who sets the terms of a transition and on whose terms 
are trade-off resolved are both inherently political questions. This includes an understanding 
of who are powerful actors in prevailing regimes and directs attention the path dependency or 
‘historical blocks’ of power as social, political or cultural factors may give actors particular 
positions in society  (Baker et al., 2014; Scoones, 2016). Questions on participation also direct 
attention to issues of representativeness – i.e. who is, or is not represented and included in 
decisions on sustainability transition (Lawhon and Murphy, 2012).  
 
When studying exnovation, questions on participation may lay bare the politics of exnovation 
processes. Hitherto, exnovation scholars have not engaged with such debates and the role of 
powerful actors in exnovation is too often left unsaid. Departing from the political economy 
debate, we propose two questions to interrogate the politics of exnovation processes. First, 
this requires understanding who participates in exnovation processes. Who is invited to discuss 
and design proposals for exnovation, and who is not? Second, it is necessary to understand 
what actors and associated value structures influence the exnovation process. For example, on 
what and whose terms are trade-offs resolved?  
 
Questions on distribution 
 
Finally, understanding the political economy of sustainability transitions requires us to 
centralise “key political economy questions of who wins, who loses, how and why” (Newell and 
Mulvaney, 2013:133; also see Newell, 2019). Political economy scholars challenge the 
neutrality of market mechanisms and rather assume that resources are allocated on the basis 
of power dynamics, rather than efficiency or merit (Scoones, 2016). The structural uneven 
distributions of outcomes across time and space is generally seen as the classic concern of 
political economy and prioritises questions on who benefits and who experiences the burden? 
(Newell and Phillips, 2016; Patterson et al., 2016; Scoones, 2016). Making lives more attractive 
in one region is often at the expense of other regions or of future generations (Gorg et al., 
2017). For example, Newell and Mulvaney (2013) show how at the interface of climate justice 
and energy justice the interests of global elites are often misaligned with the energy needs and 
environmental vulnerabilities of the world’s poorest people. 
 
In the context of exnovation, questions on distribution are pertinent to understand who 
benefits from exnovation and who does not. Exnovation scholars already hint at just 
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exnovation process and taking care of those who suffer most from exnovation such as workers 
in the fossil-fuel industry (Heyen et al., 2017). However, in terms of exnovation outcomes, a 
political economy approach can have additional value in focusing attention to whether 
exnovation reconfigures whose interests are being served. For example, does the exnovation 
of fossil fuel technology uncover and deal with unequal global power dynamics?  

 
Questions on … Key political economy questions  

 
Truth and validity 

 
(Rationale) 

 

• What and whose notion of ‘Sustainability’ is recognized 
in exnovation? 
 

• What and whose framing of sustainability problems and 
solutions count?  
 

• What and whose knowledge counts as reliable and 
justifiable knowledge?  

 
Participation  

 
(Process) 

  

• Who participates in exnovation processes?   
 

• Who influences exnovation processes?   

Distribution 
 

(Outcome) 

• Who benefits and who experiences the burden of 
exnovation? 

Table I – The three interrelated clusters of political economy questions and the relevance for exnovation     

A political economy approach to exnovation moves the debate from its socio-technical focus 
on the transition from incumbent unsustainable regimes towards low-carbon ones based on 
greener technologies (such as solar panels or electric cars) to the study of how the political 
economy influences what exnovation is perceived necessary, for what reasons and by whom. 
In the upcoming section we illustrate how a political economy approach brings new insights to 
the study of exnovation.  

III. Exnovation in the Dutch agri-food sector: the ban on battery cages  
 
This section further develops the argument for a political economy approach to exnovation by 
examining the historical case of the ban on battery cages in The Netherlands. The aim of this 
section is to illustrate that a political economy approach and associated questions are 
important for exnovation scholarship and practice. They reveal fundamental political aspects 
of exnovation which have been overlooked to date.   
 
The exnovation of battery cages developed in response to growing debates on animal welfare 
and led to the ban of a particular laying-hen housing system. Data on this case study was 
collected by the authors through scientific and grey literature (Table 2). This provided insights 
in to the technological developments, public debate and political decisions made with regard 
to the exnovation of battery cages at European Union (EU) level  and in The Netherlands. In 
addition we did a scan on Nexis Uni to further grasps the sentiments about the ban on battery 
cages in the Dutch public debate (search terms: ‘legbatterij’ and ‘verbod’ and ‘Nederland’). In 
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particular, this provided us with additional insights on the role of animal protection and 
environmental organisations as well as poultry farmers in the debate on farm animal welfare 
and the ban on battery cages in The Netherlands.  
 
First we present a historical overview of the ban on battery cages in section 3.1. We selected 
those events that either describe the decision to exnovation, the exnovation itself or the 
discussions around the exnovation put in place. Subsequently in section 3.2. we interrogate 
the exnovation rationale, process and outcome of battery cages in terms of the questions 
discussed in the previous section and presented in Table 1. 
 

3.1 Historical overview – indirect and direct exnovation measures to phase-out battery cages 

 
Battery cages were introduced on a large scale in The Netherlands in the 1960s (Mollenhorst 
and de Boer, 2004). Before, laying hens in The Netherlands were housed in small flocks in ‘floor 
housing systems’ (Blokhuis and Metz, 1992). The demand for cheap food had drastically 
increased in Europe during the twentieth century which resulted in a trend towards 
specialisation and scale-enlargement in livestock farming (Langeveld et al., 2000; de Boer and 
Cornelissen, 2002; Claeys et al., 2007). Traditional floor housing methods for laying hens were 
unsuited for such trends primarily because they were unfit for automation and were prone to 
spread diseases (Claeys et al., 2007). The battery cage developed as a technological innovation 
in 1940 solved both problems. By keeping hens in cages, managing feed and water supply, 
collection of eggs and the removal of manure became easier and required less manual labour. 
Furthermore, the battery cages offered economic benefit to farmers (de Lauwere et al., 2006; 
Claeys et al., 2007). As a result of the large-scale introduction of the battery cage system, egg-
production in The Netherlands intensified (de Boer and Cornelissen, 2002). For example, flock 
size increased drastically in The Netherlands from an average of 600 in the 1960s to 14.000 in 
1989 (Blokhuis and Metz, 1992). Farms with battery cages on average housed 60.000 hens 
(Drost et al., 2002) 
 

  
Picture I – Battery cage (Drost et al., 2002:17) 
 
Animal welfare in relation to industrial farming remained undiscussed in Europe at the time 
(de Lauwere et al., 2006; Claeys et al., 2007). The debate on farm animal welfare first emerged 
in Great Britain with the publication of the pioneering book ‘Animal Machines’ by Ruth Harrison 
in 1964 (Appleby, 2003; Dawkins, 2013). Ruth Harrison was one of the first to call for the 
complete abolition of battery cages as a housing method for laying hens. Harrison defined 
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industrial animal farming as “rapid turnover, high-density stocking, a high degree of 
mechanization, a low labour requirement, and efficient conversion of food into saleable 
products”, a definition that still stands in most European countries today (Dawkins, 2013).  
 
In 1965, the British Brambell committee was the first to officially investigate farm animal 
welfare (Appleby, 2003; Fiks et al., 2003; Windhorst, 2017). In response to Harrison’s book, the 
committee chaired by Prof. Brambell was appointed to “examine the conditions in which 
livestock are kept under systems of intensive husbandry to advise whether standards ought to 
be set in the interests of their welfare, and if so what they should be” (Brambell et al., 1965:1). 
For laying hens the main criticism involved the battery cage system (Blokhuis and Metz, 1992).  
 

“First, it must be noted that the degree of confinement to which the battery hen is subjected 
is extremely close and imposes strict limitation of the normal behaviour pattern of the bird. … Under 
such circumstances the birds cannot stretch their wings, moving without touching one another or stand 
fully upright at the rear of the cage…They cannot fly, scratch, perch or walk freely. Preening is difficult 
and dust-bathing impossible…The caged bird, which is permitted only to fulfil the instinctive urges to 
eat and drink, to sleep, to lay and communicate vocally with its fellows, would appear to be exposed to 
considerable frustration”. (Brambell et al., 1965:18)  

 
However, while the Brambell report objected to strict confinement of laying hens in cages, the 
report did not suggest prohibiting battery cages at the time (Mollenhorst and de Boer, 2004). 
The report was instrumental in the establishment of the independent Farm Animal Welfare 
Council (FAWC) in Great Britain, which had great international influence on the attitude toward 
farm animal welfare through their development of the concept of ‘five freedoms’ (FAWC, 1997; 
Appleby, 2003) 
 
Debates on industrial farming practices also gained traction in The Netherlands (Blokhuis and 
Metz, 1992). A notable event was the protest at ‘Flevohof’ in 1971, a former amusement in 
The Netherlands park dedicated to Dutch agricultural farming and technological innovation 
including the battery cage (Verdonk, 2012). The protest led to the foundation of the activist 
group ‘Lekker dier’. In 1973, a commission of inquiry into the welfare of farm animals was 
installed  by the Dutch National Council for Agricultural Research (NRLO). The report of this 
committee was published in 1975 (‘Veehouderij – Welzijn Dieren’) and described animal 
welfare problems for various farm animals in The Netherlands (Blokhuis and Metz, 1992 & 
1995). With regard to laying hens, the report concludes:  
 

“Although the information on laying cages and rearing cages is at the moment still incomplete, 
and there are both advantages and disadvantages for the animal, the issues with animal wellbeing 
outweighs the benefits. It is therefore recommended that a further extension of the cage system for 
laying animals and rearing animals should be rejected, and in any case not encouraged.” - quote in 
Hopster, 2010:88.  

 
In 1976, the council of Europe outlined the ‘Convention on the Protection of Animals kept for 
Farming Purposes’ (1976) which states:  
 

“The protection guaranteed by the Convention aims to avoid unnecessary suffering or injury, 
having regard to the condition of housing, food or administered care. To preserve well-being of animals, 
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the Convention imposes on Parties the obligations to inspect the condition and state of health of 
animals and the technical equipment used in intensive stock-farming systems.” (COE, 1976).  

 
In addition to individual countries, the EU signed the Convention in 1978 and decided that it 
should act on the welfare of laying hens (Appleby, 2003). In 1979 the Council of Ministers of 
Agriculture of the EU for the first time commissioned research on the possibility of a ban on 
battery cages in Europe (Appleby, 2003; Mollenhorst and de Boer, 2004). Such a possible ban 
on battery cages was also discussed by the Dutch Minister of agriculture and Fishery. This 
allegedly led to an increase in research and development of new housing systems in The 
Netherlands such as the ‘behavioural cage’ (‘gedragskooi’) (Blokhuis and Metz, 1992; 
Reuvekamp et al., 1999; Wieringa and Jongebreur, 1987).  
 
Requirements with regard to laying hen housing methods were introduced stepwise at 
European and national level from 1985 onwards. In 1986, minimum standards for the 
protection of laying hens kept in battery cages were ensured by the EU directive 88/166/EEC 
(Blokhuis and Metz, 1995; Mollenhorst and de Boer, 2004). The directive includes minimum 
requirements for all newly built cages including at least 450cm2  of cage area, which had to be 
put into place from 1 January 1988  (EEC, 1986). As of 1 January 1995 these minimum 
requirements applied to all battery cages. This was one of the first Europe-wide statutes that 
actually specified how animals were to be kept (Appleby, 2003). In The Netherlands the ‘Law 
establishing minimum requirements for keeping laying hens’ (‘Wet houdende vaststelling van 
minimumeisen voor het houden van legkippen’ or ‘Tazelaar van Noord act’) already came into 
effect January 1st 1985 (Rijksoverheid, 1983). This law ensured a minimum cage area of 
425cm2.  
 
Around the 1990s research into alternative housing systems increased substantially as 
attention for welfare issues and associated restrictions of battery cages grew (Blokhuis and 
Metz, 1992; de Boer and Cornelissen, 2002; Fiks et al., 2003; Appleby, 2003). The main 
emphasis in The Netherlands was on aviary systems and tiered wire floors (Blokhuis and Metz, 
1992; Appleby, 2003). In this period, the transition to alternative systems was still very slow, 
but after the EU directive for keeping laying hens became effective in 1999, much was invested 
in alternative systems in The Netherlands (Fiks et al., 2003).  
 
Between the directive on minimum requirements and the actual ban on battery cages, there 
was a vivid debate on battery cages in The Netherlands. The Dutch society for the protection 
of animals (‘Dierenbescherming’) actively lobbied for a ban on battery cages. In 1998 they 
wrote a report (‘Samen hokken of samen scharrelen’) with the Nature & Environment 
foundation (‘Stichting Natuur & Milieu’) advocating for a phase-out of battery cages in The 
Netherlands by 2003 (NRC, 1998; Nederlandse Vereniging van de Bescherming van Dieren, 
2003). In addition, the report calls for a 30% reduction of the Dutch poultry stock to meet 
animal welfare and environmental standards. The report was a response to earlier visions for 
poultry farming 1998-2004 presented by the poultry sector in 1998.  
 
The minister of agriculture Haijo Apotheker at the time agreed with the ban on battery cages. 
In 1999 the EU decided that battery cages had to be phased out by 2012 through directive 
1999/74/EC (EC, 1999). New cages from 2003 and all cages starting in 2012 must provide 750 
cm2 per hen, as well as a nest box, a perch, and a litter area for scratching (Appleby, 2003). In 
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response to EU decisions, conventional battery cages as housing systems for laying hens were 
banned in The Netherlands as of January, 1st 2012 (Rijksoverheid, 2010). Laying hens may only 
be kept in colony cages or alternative to cage housing methods. However, the ban offers a 
transitional period for farmers who invested in enriched battery cages before April 2008. To 
avoid large economic losses, these farmers have officially until 1 January 2021 to transition to 
colony cages or alternative to cage housing methods (Rijksoverheid, 2010).  
 
In response to the EU decision, Apotheker organised a steering committee on ‘re-orientation 
poultry farming in The Netherlands’ (‘herorientatie Pluimveehouderij’ or ‘stuurgroep Alders’) 
which represents poultry farmers, the Dutch society of the Protection of  Animals 
(‘Dierenbescherming’), Nature & Environment foundation (‘Stichting Natuur & Milieu) and 
labor unions. The steering committee presented their report in 1999. The recommendations 
were mainly based on the individual responsibility of the farmer, who would be stimulated by 
means of subsidies (‘transition money’) to invest in and to more desirable systems 
(Nederlandse Vereniging van de Bescherming van Dieren, 2003).   
 
After the EU 1999/74/ECdirective came into place, the debate on the ban on battery cages in 
The Netherlands continued. On the one hand, there were discussions on the time-span of the 
ban on battery cages in The Netherlands grew. Animal welfare and environmental organisation 
were not pleased with the agreed upon European deadline of 2012 and lobbied for an earlier 
phase-out in The Netherlands (NRC, 1998; Nederlandse Vereniging van de Bescherming van 
Dieren, 2003). In turn, representatives from the egg sector voiced their concerns with an earlier 
ban in Netherlands which would “harm the competitive position of those producers, who have 
made more animal-friendly housing systems” (Terluin et al., 2011). In this context, the regional 
newspaper ‘de Gelderlander’ reported:  
 
 “The Product Board for Livestock and Meat (‘Het Productschap voor Vee en Vlees’) is 
against early closure of the battery cages in The Netherlands, however chairman Tazelaar agrees with 
a European wide-ban. The trade unions NOP and LTO poultry farming also not agree with an earlier 
ban on battery cages in The Netherlands (Gelderlander, 1999).  
 

In addition, The Dutch organisation for Poultry farmers (NOP) posited that a ban on battery 
cages in The Netherlands is only feasible if a clear alternative has been developed.  
 
On the other hand, there were discussions on a ban on all cages rather than solely battery 
cages in The Netherlands. In 2006, the Dutch Ministry of agriculture commissioned a new 
inquiry to investigate a ban on all cage-housing in The Netherlands (van Horne et al., 2007). 
Recently, CIWF (compassion in world farming) published a report, advocating for a ban all cages 
for laying hens in The Netherlands (CIWF, 2018). Moreover, societal debates on import of 
battery cage eggs grew because of the ‘Wakker Dier’ (former ‘Lekker dier’) campaign of 2002. 
This campaign resulted in the phase-out of eggs from battery-caged hens in most of the large 
supermarkets in The Netherlands (Wakkerdier, 2020). In 2007, the Dutch society for the 
protection of animals introduced the ‘better life’ label (‘Beter Level label’) and put stars on 
eggs in accordance with animal welfare standards (Dierenbescherming, n.d.).   
 
In December 2011, the Dutch Minister of Agriculture Henk Bleker reports that the ban has 
practically been implemented in The Netherlands (Trouw, 2011).  Innovative system designs 
for laying hens have been introduced in The Netherlands, most notably Rondeel developed at 
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the Wageningen University in 2016 and the Kipster farm in 2017 that have both been mobilized 
as ‘lighthouse cases’ by the Dutch Ministry of Agriculture.   
 

Year Action Source 

1960S Introducion of battery cages on large scale in The 
Netherlands. 

Blokhuis and Metz, 1992  

De Boer and Cornelissen, 2002  

Mollenhorst and de Boer, 2004 

De Lauwere et al., 2006 

1964 Ruth Harrison wrote ‘Animal Machines’ on farm animal 
welfare.  

Ruth Harrison, 1964 

Appleby, 2003 

Dawkins, 2013 

1965 Brambell committee published report on animal 
welfare. 

Brambell et al., 1965 

Blokhuis and Metz, 1992 

Appleby, 2003 

Fiks et al., 2003 

Mollenhorst and de Boer, 2004 

1971 Activist group ‘Lekker Dier’ organised a protest at 
Flevohof amusement park. 

Verdonk, 2012 

1973  ‘Husbandry and Animal Welfare Committee’ was 
installed by the Dutch National Council for Agricultural 
Research (NLTO).  

Blokhuis and Metz, 1992 

Blokhuis and Metz, 1995 

1975 The committee installed by the NLTO published the 
report: ‘Veehouderij – Welzijn Dieren’. 

Blokhuis and Metz, 1992 

Blokhuis and Metz, 1995 

Hopster, 2010  

1976 The ‘Convention on the Protection of Animals kept for 
Farming Purposes’ was published by the Council of 
Europe.  

COE, 1976 

Appleby, 2003  

1979 Possible ban on battery cages was discussed by the 
Council of Ministers of Agriculture of the EU and by the 
Dutch Ministry of Agriculture and Fishery. 

Blokhuis and Metz, 1992 

Mollenhorst and de Boer, 2004 

1985 The Dutch ‘Law establishing minimum requirements of 
keeping laying hens’ came into effect ensuring a 
minimum cage area of 425cm2. 

Rijksoverheid, 1984 

1988 The EU directive 88/166/EEC came into effect ensuring 
a minimum requirement for all newly built cages from 
January 1988. 

EC, 1986 

Blokhuis and Metz, 1995 

Appleby, 2003 

Mollenhorst and de Boer, 2004 

1995 The requirements of EU directive 88/166/EEC applied 
for all battery cages. 

EC, 1986 

Blokhuis and Metz, 1995 

Appleby, 2003 
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Mollenhorst and de Boer, 2004 

1998 The Dutch society for the protection of Animals 
(‘Dierenbescherming) and the Nature & Environment 
foundation (‘Stichting Natuur & Milieu’) publish a report 
‘Samen hokken of samen Scharrelen’. 

NRC, 1998 

Nederlandse Vereniging voor de 
Bescherming van Dieren, 2003 

 

1999 The EU decided that all battery cages had to be phased 
out by 2012 (directive 1999/74/EC). 

EC, 1999 

Appleby, 2003 

Fiks et al., 2003 

Mollenhorst and de Boer, 2004 

De Lauwere et al., 2006 

Hopster, 2010 

1999 Steering committee on ‘re-orientation poultry farming 
in The Netherlands’ presented its main 
recommendations in a report . 

Nederlandse Vereniging van de 
Bescherming van de Dieren, 
2003  

Gelderlander, 1999 

2002 Wakker Dier’s campaign to phase-out eggs from battery 
caged-hens in large Dutch supermarkets. 

Wakkerdier, 2020  

2006 Dutch ministry of agriculture commissioned a new 
inquiry to investigate a ban on all cage-housing in The 
Netherlands. 

Van Horne et al., 2007 

2007 Better-life label is introduced in The Netherlands by the 
Dutch society for the protection of animals.  

Dierenbescherming, n.d. 

2012 Ban on battery cages in The Netherlands. Laying hens 
may only be kept in colony cages or alternative to cage 
housing methods.  

Rijksoverheid, 2010 

 

2018 CIWF published a report advocating for all cage ban in 
The Netherlands. 

CIWF, 2018 

2021 End of transitional period for farmers who had invested 
in enriched cages before 2008. 

Rijksoverheid, 2010 

 
Table II – Historical overview of the ban on battery cages in the EU and The Netherlands 
 

3.2. A political economy approach to exnovation2 

 
The ban on battery cage can be regarded as one of the first cases of exnovation in the Dutch 
agri-food sector.  
 
Time-span The exnovation of battery cages took shape over a few decades with the first 
calls for exnovation being raised in 1964 (Harrison, 1964). As the debates on farm animal 
welfare grew, stricter requirements for battery cages as a housing method for laying hens were 
put in place by the European Union and the Dutch government.  
 

 
2 Work in progress 
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Instruments The exnovation of battery cages in The Netherlands relied on both indirect and 
direct instruments that were put in place consecutively. Indirect measures include the 
minimum requirements for cages that were ensured by EU directives such as directive 
88/166/EEC and national laws such as the ‘Law establishing minimum requirements of keeping 
laying hens’. The EU directive 1999/74/EC is an example of a direct exnovation instrument that 
dictated a phase-out of battery cages in the European Union by 2012. The Netherlands enacted 
this directive in their national context.  
 
Actors and institutions The exnovation of battery cages was supported by various 
actions of both informal and formal institutions. On the one hand we observe actions by non-
profit organisation in lobbying for better conditions for farm animals. Groups such as the Dutch 
society for the protection of animals played an important role in creating societal awareness 
on battery cages in The Netherlands through their active engagement in the public debate. 
Furthermore, they continued to voice criticism on battery cages even after the EU directive to 
phase-out battery cages by 2012 came into effect. Governments on European and national 
level were responsible for the formal agreements on battery cages, including national laws 
dictating minimum requirements for keeping laying hens.   
 
Rationale The exnovation of battery cages in the EU and The Netherlands was motivated 
by growing societal debates on farm animal welfare (Mollenhorst and de Boer, 2004; Olde et 
al., 2020). Debates on farm animal welfare had already emerged in the 1960s most notably in 
the pioneering work by Ruth Harrison and the Brambell committee. These works presented a 
critical outlook to industrial farming practices and were unique in centralising animal welfare 
and animal behaviour in agricultural progress. In these discussions, ethical aspects of 
sustainability and agri-food system transitions are foregrounded. As debates around the 
battery cage grew in the EU and in The Netherlands, various commissions of inquiry were 
installed to study specific aspects of sustainable livestock farming (e.g. ‘Veehouderij – Welzijn 
Dieren in 1973). The exnovation of battery cages in The Netherlands shows how ethical 
motivations rather than technological or environmental reasons were leading in the phase-out 
of battery cages. We observe two potential reasons as to why animal welfare was 
foregrounded. First of all, animal welfare organisations were very active in the debate and 
successfully mobilised public and political support for their cause. Second, the exnovation of 
battery cages on grounds of animal welfare was very much in tune with public sentiments. In 
1999, the Dutch newspaper Trouw reported the outcomes of a survey conducted by 
Compassion in World Farming (CIWF). According to the survey, 76% of the respondents thinks 
it is “cruel to keep hens in battery cages” (Trouw, 1999). In addition, a report by the Dutch 
society of the protection of animals (‘Dierenbescherming’) reported that animal welfare also 
received central attention in reports on the future of farming in the wake of BSE pandemic of 
2001 in The Netherlands (‘mad cow disease’) (Nederlandse Vereniging voor de Bescherming 
van Dieren, 2003).  
 
However, trade-offs between animal welfare and economic issues were central to discussions 
on the banning of battery cages. Egg production in the Netherlands is market-oriented and 
farmers are expected to earn an acceptable income to secure farm continuity (De Boer and 
Cornelissen, 2002). Poultry farmers and interest groups voiced their concerns regarding a 
national ban, including switching costs and international competition. These trade-offs 
motivated a transition period for farmers to transition to alternative to cage housing methods 
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and stimulated research and development of alternative housing systems (Rijksoverheid, 
2010). Rather than a strict and immediate ban, EU directive 1999/74/EC ensured a phase-out 
of battery cages by 2012. Whilst various actors advocated for an earlier phase-out in the 
Netherlands on the basis of animal welfare, economic arguments were dominant in complying 
with European regulations.  
 
The indirect and direct instruments were rationalised as solutions to deal with issues of animal 
welfare. However, we observe disconnects to the initial problem-framings by informal groups 
and pioneering research committees (i.e. those that outline farm animal welfare as inherent 
to industrial farming practices) and the solutions put in place (i.e. the ban on specific housing 
methods). While the minimum requirements for, and eventual ban on battery cages may be 
perceived successful in dealing with the limitations of specific technologies for animal welfare 
it did disable any discussion about the structural foundations and the evolution of farming in 
The Netherlands. For example, discussions on mass production and consumption, imperatives 
to grow productivity and export-oriented goals which are associated with a particular 
economic structure of the Dutch egg sector are not targeted through the exnovation measures 
put in place. Rather, and as argued by van Hoorick (2016), intensive farming systems are still 
economically acceptable and made socially acceptable through animal welfare regulations.  
 
Finally an associated issue we observe is how broader debates on animal welfare materialised 
in the exnovation of a single technology in a sub-sector of the agri-food sector. The EU directive 
88/166/EEC was one of the first to actually specify how animals were to be kept yet very 
specific to a single farm animal (Appleby, 2003). Here we observe a very sectoral, or even sub-
sectoral approach to deal with structural unsustainabilities and injustices.  
 
Process [to be written] 
 
The exnovation of battery cages in the Netherlands was implemented by formal institutions 
yet highly influenced by informal debates on farm animal welfare.  
 

• Who participates in exnovation processes?   

• Who influences exnovation processes?  
 
Outcome  The exnovation of battery cages eventually led to the phase-out of a specific  
housing methods for laying hens in the Netherlands. The decision to ban the battery cage 
forced many farmers to switch to alternative systems and to reduce their poultry stock or 
enhance the size of their farms. This prospect led to discontent from poultry farmers and 
interest groups in the Netherlands. Therefore, poultry farmers in the Netherlands were given 
an extended time-span to limit the economic impacts of transitioning to alternative housing 
methods. To deal with the central concern of the unavailability of alternatives, research and 
development in alternative to battery cage solutions was heavily supported by the Dutch 
government. We observe a strong call to innovation to meet new demands for improved 
animal welfare but also presenting an economically sustainable and functional alternative to 
poultry farmers.  
 
This focus on economic sustainability should be understood in the context of a market-oriented 
egg sector and intensive egg production. At the beginning of the 1960s the battery cage as a 
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technological innovation rapidly spread mainly due to lower production costs because of low 
labour input and ease of management and low mortality rate of laying hens (Windhorst, 2014). 
Parallel to these developments agribusiness companies started to dominate the poultry 
industry.  
 
In this context, we question whether the exnovation of battery cages in the EU and in the 
Netherlands resulted in more than the phasing-out a single undesirable technology. First of all, 
cage systems are still allowed in the Netherlands. Alternative systems that conform to the 
1999/74/EU directive are enriched or ‘colony cages’ and non-cage housing methods with or 
without outside range (Leenstra et al., 2012). The colony cage system was developed in 
Germany (“kleingruppenhaltungen”) in reaction to the EU directive put in place (Windhorst, 
2017). This system has  minimum surface area of 800cm2 - which means an average on 12.5 
hens rather than 18 hens per m2, and provides some environmental enrichments such as a 
perch and nest box. It is still debated whether these cages should also be banned in the 
Netherlands (BNNVARA, 2020; CIWF, 2018).  

In 2018, Wageningen University and Research reported that 14% of laying hens in the 
Netherlands are kept in enriched or colony cages (WUR, 2018). The majority of laying hens 
(60%) in the Netherlands are kept as ‘barn hens’ (‘scharrelhen’) and the other 26% of the hens 
were given access to an outdoor run (free-range (‘vrije uitloop’) or organic hens). In 2008, 
almost half of the laying hens were kept in colony cages (WUR, 2018). Non-cage outdoor 
systems slightly increased from 15% in 2000 to 26% in 2018. Animal welfare discussions remain 
rife in prevailing socio-technical regimes.   
 
Secondly, we observe increasing consolidation in the egg sector which points to a productivity 
paradigm in the Netherlands. The amount of laying hens in the Netherlands has slightly grown 
from 44 036 400 in 2000 to 44 319 426 in 2019. However, the amount of farms has increased 
significantly from 2292 in 2000 to 867 farms in 2019 (CBS, 2020). This directs attention to the  
 
The question remains whether the phase-out of battery cages was a major turning point for 
animal welfare. A similar observation has been made by Levain and others (2015) who show 
that the ban on the pesticide DDT seems to be situated within a rather unchanged framework 
of continuity of crop protection. The withdrawal of DDT did not challenge the crop-protection 
regime but rather legitimized the control of pesticide hazards instead of opposing pesticide 
use. 

IV . Conclusion  

 
This paper has argued for a political economy approach to exnovation to ensure a sustainable 
and just transition. Subsequently, proposals to exnovate should more explicitly address a set 
of key political economy questions to illuminate the deeper structures of injustice and 
unsustainability. Emerging debates on exnovation in sustainability transitions are helpful in 
understanding the deliberate destabilisation of unsustainable socio-technical regimes through 
the exnovation of harmful technologies. Departing from the concerns of political economy (see 
section 2.2.) this paper however contends that a chiefly socio-technical focus on how to govern 
exnovation risks to reproduce, rather than re-configure structural causes of unsustainability 
and injustice. To further develop our argument for a political economy approach to exnovation 
we examined the ban on battery cages in the Dutch agri-food sector.  
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Overall a set of political economy questions are mobilised which exnovation scholars and 
practitioners should be concerned with. Our approach to exnovation foregrounds questions 
on 1) truth and recognition 2) participation and 3) distribution and include:  
 
- What and whose notion of ‘Sustainability’ is recognized in exnovation? [1] 
- What and whose framing of sustainability problems and solutions count? [1] 
- What and whose knowledge counts as reliable and justifiable knowledge?  [1] 
- Who participates in exnovation processes? [2] 
- Who influences exnovation processes [2] 
- On whose terms are trade-offs between competing exnovation proposals resolved? [2] 
- Who benefits and who experiences the burden of exnovation? [3] 
 
For all questions proposed, one should also ask the equally important ‘who and what does not; 
and why not’ questions to understand exclusions in exnovation. Moreover we see value in 
assessing the outcomes of exnovation for sustainability transitions in relation to three sets of 
questions. These include:  
 
- Does exnovation open-up space for new notions of sustainability to be recognized? [1]  
- Does exnovation lead to a more inclusive and participatory sustainability transitions? [2] 
- Does exnovation challenge incumbent distributions of who wins and who loses in 

sustainability transitions? [3] 
 

These pressing questions are particular relevant to obtain insights as to whether and how 
exnovation holds the potential to transform unsustainable and unjust systems. Especially when 
the rationale is to accelerate transitions through exnovation and technology replacement the 
risk of not attending to such structural causes is real. To this end, exnovation proposals should 
be tentative to facilitating simply replacement. A political economy approach reminds us that 
transitions to more environmentally friendly practices do not necessarily address the justice of 
agri-food systems (for example Lamine et al., 2019 on plant-based meat replacements). 
Consequently, we propose a more critical outlook for exnovation as a deliberate approach for 
what sustainable future and according to who. 
 
In this paper we have focused on the historical case of the ban on battery cages as a housing 
method for laying hens. To account for the political economy reveals fundamental political 
aspects of exnovation which have been overlooked to date. For example, we observed how 
societal debates on farm animal welfare were materialised in the exnovation of a single 
technology rather than proposing exnovation as a means to challenge and re-structure 
industrial farming systems. A political economy approach to exnovation is also deemed 
relevant in current debates on the future outlook of the Dutch agri-food sector, still dominated 
by intensive livestock production. Ongoing debates on for example excessive nitrogen 
production in this sector shows the need to avoid simple technological fixes such as optimising 
feed technology and rather re-think underlying and taken-for-granted assumptions 
responsible for multiple crises.  
 
In conclusion, we  outlined the importance of a political economy approach to exnovation. The 
expected contribution of such approach are twofold. First, a political economy perspective to 
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exnovation reminds us that for a sustainable sustainability transition the broader political 
economy should be up for negotiation, not only specific technologies and associated socio-
technological systems. Sustainability transitions should acknowledge the constraints and 
opportunities imposed by deeper political-economic structures. Therefore, exnovation for 
sustainability transitions needs to consider the political economy because otherwise 
exnovation attempts may fail, produce side effects or cause unjust or ecologically 
unsustainable outcomes.  
 
Second, broadening the emerging research field on exnovation might help to address recent 
calls to perceive sustainability transitions as a transformation of prevailing capitalist structures 
that constrain the possibilities of realising sustainability (D’Alisa, 2014; Kallis, 2011; Hickel and 
Kallis, 2019; Feola, 2020). Thus, exnovation can be an instrument to those researchers and 
policy-makers that perceive sustainability transitions in more fundamental ways and beyond 
technological adjustments or greener phases of the current system (Brand et al., 2019) 
However, it is acknowledged that this is an aspect requiring further work.   
 
More research is needed to conceptualise and explore whether and how exnovation can open 
up the capitalist political economy to ensure a sustainable and just transition. On the dialectic 
relation between exnovation and innovation, we see additional scope in critically examining 
the type of alternatives exnovation makes space for. Policymakers and advisors should rather 
discuss how exnovation policies may enable alternatives that do not fit the prevailing 
capitalistic food system to flourish. In particular with relation to the agri-food system one might 
ask what type of exnovation is required to make space for practices and meanings that 
prioritise food democracy or food sovereignty over economic gain or competitive advantage. 
Finally, a more in-depth analysis of how exnovation processes are shaped and who participates 
in such processes would be helpful in illuminating the (hidden) politics of transformations.  
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Abstract 

In recent years, many open-source projects have emerged in which dispersed communities of 

user-contributors share their knowledge via digital platforms to develop products in an open 

and collaborative manner. While the case of open-source software has shown that such 

projects can lead to highly successful products, projects combining web-based knowledge 

sharing with local manufacturing capacity to produce physical artefacts have mostly 

remained relatively small in scale. In this paper, we develop an analytical framework to 

analyse the key determinants of the use of open-source hardware. Drawing on insights from 

various bodies of literature, we distinguish elements related to (i) the problems that open-

hardware users try to solve, (ii) open-hardware communities, (iii) open-hardware solutions, 

and (iv) open-hardware users. We also apply the framework to the case of small wind 

turbines that are based on open-source designs. Through a systematic review of the literature 

on this type of technology, we generate robust findings about the state of open hardware in 

this case. More generally, our framework offers a comprehensive and balanced account of the 

key determinants of the use of open hardware. It therefore provides a useful tool for open-

hardware communities and innovation intermediaries aiming to support the scaling up of 

open-source projects. 
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1. Introduction 

The spread of the Internet, combined with the emergence of online platforms for peer-to-peer 

exchange, has given rise to a variety of open-source projects. In these projects, dispersed 

communities of user-contributors interact via the web to share their knowledge and to 

develop products in an open and collaborative manner (Baldwin and von Hippel, 2011).1 In 

the case of software, such open-source projects have led to a number of highly successful 

outcomes, such as the Linux operating system and the Apache server software (von Krogh 

and von Hippel, 2003; Weber, 2004). Unsurprisingly, the issue of open-source software has 

attracted a great deal of scholarly attention (for an overview, see Raasch et al., 2013). 

More recently, a variety of open-source hardware (OSH) projects have emerged in which 

users combine knowledge sharing via digital means with local manufacturing capacity to 

develop tangible products. This is a much less explored area of research. In these projects, 

users share technical design specifications and codified engineering knowledge via a range of 

channels, including open-design blueprints, online discussion forums, wikis, and instructional 

text and videos. Electronic microcontrollers (Banzi and Shiloh, 2014) and self-replicating 3D 

printers (Jones et al., 2011) are perhaps the most famous examples. There are also many 

smaller initiatives, e.g., in prosthetics (Liarokapis et al., 2014), farming equipment (Giotitsas, 

2019), medical devices (Niezen et al., 2016), scientific instruments (Pearce, 2017, 2012), cars 

(Müller-Seitz and Reger, 2010), building construction (Priavolou and Niaros, 2019), and 

small-scale renewable energy equipment (Leary et al., 2012a). 

Proponents point to a number of benefits of OSH. For example, it can enable individuals and 

communities who previously did not engage with hardware or who perhaps had limited 

access to relevant engineering knowledge to manufacture their own equipment. It has also 

been argued that OSH can provide cheaper solutions than markets, in part due to a more 

efficient process of technological development involving a large user base (van Zwanenberg 

et al., 2017, pp.11/12). The development of OSH can sometimes be combined with revenue-

generating activities, e.g., the sale of products based on OSH knowledge, the sale of OSH 

development kits and specialized components, or the provision of services for the operation 

and maintenance of OSH products (Fjeldsted et al., 2012; Li and Seering, 2019; Pearce, 

2017). Commentators have also pointed to the potential of OSH to contribute to the 

democratization of processes of technological development (Powell, 2012). By involving 

actors who are typically left out of these processes, OSH can thus contribute to the 

development of more appropriate technologies to serve needs that are typically not catered 

for by markets (Buitenhuis et al., 2010).  

Based on these and similar arguments, theoretical expositions on the topic of OSH claim that 

open-source technological development is a viable alternative to current patterns of 

production and innovation structured around organizational hierarchies and market exchange 

(e.g., Bauwens et al., 2019; Kostakis et al., 2015; Quilley et al., 2016; Spaeth and Hausberg, 

2016). Some even suggest that, in some industries, there is currently a paradigm shift 

underway towards open-source usage (Moritz et al., 2015). More empirically focused 

analyses express themselves more cautiously when discussing the growth potential of OSH, 

arguing that it remains to be seen whether OSH will be able to emulate the successes of some 

open-source software projects (Bonvoisin et al., 2017; Spaeth and Hausberg, 2016).  

                                                 
1 For the sake of simplicity, user-contributors to open-source projects are simply referred to as users from this 

point onward. 
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Despite the benefits of OSH and arguments about its disruptive potential, most existing OSH 

projects currently appear to be rather small in scale. While detailed data on their relative 

market shares appear to be unavailable, some authors have compiled information on popular 

OSH projects that provides a glimpse into the extent of their diffusion (Balka et al., 2014; 

Bonvoisin and Schmidt, 2017). Based on this evidence, it seems that, with few exceptions, 

OSH projects have not managed to scale up significantly beyond being niche phenomena that 

mostly involve tech hobbyists and enthusiasts (see also Bonvoisin et al., 2018, p.25).  

This then raises the question of what the key determinants might be that prevent many OSH 

projects from being scaled up. While  drivers and barriers have been discussed in some detail 

in the literature on open-source software (e.g., see von Krogh and von Hippel, 2003), this is 

less the case so far for OSH. A number of studies have discussed potential challenges to OSH 

(Abdelkafi et al., 2009; Buitenhuis et al., 2010; Hansen and Howard, 2013; Raasch, 2011; 

Wolf et al., 2014), but as we argue below, they all focus selectively on minor ranges of the 

issues involved. As a result, these studies do not provide a comprehensive and balanced 

account of the factors that might underlie the limited successes of OSH projects to date. 

In this paper, we aim to contribute to the discussion of the potential of OSH. We do so by 

presenting a novel analytical framework that can help shed light on the key factors that 

prevent OSH projects from expanding. We conceptualize the use of OSH as a problem-

solving activity where a focal agent makes use of the resources available from an open-source 

community to resolve a particular engineering challenge. As such, our framework 

distinguishes between characteristics related to four aspects: (i) problems that OSH users try 

to solve, (ii) OSH communities, including the digital platforms they use to share knowledge, 

(iii) OSH solutions, and (iv) users of OSH knowledge, including the broader context within 

which they are situated. To illustrate the usefulness of our framework, we apply it to the case 

of small wind turbines (SWTs) based on open-source designs. For this, we present a 

systematic review of the literature on open-source SWTs based on a citation snowballing 

procedure.  

This approach allows us to present a range of robust findings about the socio-technical 

limitations of OSH in the case of SWTs. More generally, our analytical framework is a useful 

tool for analyses of potential bottlenecks that particular OSH projects are facing. As such, 

open-hardware communities might find it a useful tool to guide efforts to identify and address 

key obstacles to their development. Furthermore, our framework may also be of use to 

innovation intermediaries (research institutes, NGOs, donor agencies, etc.) wishing to support 

OSH projects. Finally, this research points to a number of key issues that national or local 

policy-makers can address by creating an environment that is conducive to the diffusion of 

OSH. 

The paper is structured as follows. Section 2 introduces our framework on the key 

determinants of the use of OSH. Section 3 provides some background information on the 

example of SWTs based on open-source knowledge. Section 4 describes the procedure we 

pursued to systematically review the literature on this technology. Section 5 presents the 

empirical results. Section 6 reflects on the theoretical and practical insights of our study. 

Section 7 concludes by highlighting useful areas for future research. 

2. Conceptual framework 

A number of studies discuss the barriers to OSH (Abdelkafi et al., 2009; Buitenhuis et al., 

2010; Hansen and Howard, 2013; Raasch, 2011; Wolf et al., 2014), though usually with some 

shortcomings. For instance, there is little overlap in the lists of factors that different studies 
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highlight, which seems to stem from their adoption of relatively narrow theoretical angles 

that emphasise some aspects but miss out others. Furthermore, taken together, these studies 

only focus on a selective set of issues, mostly concerning the quality of OSH products, 

licenses to govern the use of OSH knowledge, and the availability of adequate material 

infrastructures in the contexts where users are located. Thus, there appears to be significant 

potential to develop further our understanding of the key determinants that might underlie the 

limited growth of many OSH projects to date. 

To address this, we introduce an integrated framework that provides a comprehensive and 

balanced overview of the key issues involved. As described above, we conceptualize the use 

of OSH as a problem-solving activity in which a focal agent tries to solve an engineering 

challenge using the resources available through an open-source community. To study 

potential drivers and barriers to this process, we differentiate between characteristics related 

to problems, OSH communities, OSH solutions, and users of OSH knowledge. Our approach 

is inspired by Afuah and Tucci (2012), who developed a similar framework to study the 

conditions under which enterprises can most effectively outsource a task to a "crowd" 

through an open call rather than going to a single contractor. 

It is worth highlighting here that we are not concerned with "crowdsourcing" (Howe, 2006) 

or the broader concept of "open innovation" (Chesbrough, 2011). The bodies of literature on 

these issues primarily focus on commercial firms that access knowledge from outside their 

organizational boundaries and, at a later stage in time, close their innovation practices in 

order to appropriate this knowledge (as also discussed in Bonvoisin et al. (2018) and van 

Zwanenberg et al. (2017, pp.3/4)). We are concerned with a phenomenon where open and 

collaborative forms of interaction are more continuous in nature. However, as discussed in 

Section 2.3, this does not mean that OSH cannot be exploited for commercial purposes. 

Figure 1 provides an overview of the elements in the use of OSH that we consider. As 

described in detail in the remainder of this section, these issues have been emphasized in the 

literature on open-source software and hardware and related bodies of literature on user 

innovation, the economic geography of knowledge diffusion, and organizational capabilities. 

While the list of factors included in the figure is not meant to be exhaustive, we argue that it 

provides a much more thorough and balanced account of the key issues involved than 

previous research on this topic. 
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Figure 1. Analytical framework for studying key determinants for the use of OSH. 

2.1. Problems open-source hardware users seek to address  

As highlighted in the introduction to this paper, proponents argue that OSH has a number of 

benefits, including the ability to provide solutions that are cheaper and more appropriate for 

the needs of particular project contexts. Thus, a first point with respect to the problems that 

OSH aims to address is that there needs to be a problem with market-based solutions in 

relation to their cost, technological appropriateness, or other characteristics. If commercial 

systems generally work to the satisfaction of users, then OSH projects will likely have 

difficulties in generating products that are diffused widely. In this regard, we expect products 

based on OSH knowledge to perform similarly to the more general category of user 

innovations (von Hippel, 2005). 

A further potential barrier related to the problems that users try to solve concerns the ability 

of these users to describe problems to the wider OSH community relying primarily on digital 

channels of communication. A key issue here concerns the nature of the knowledge 

underlying the problems that users are trying to solve. For instance, problems differ in their 

complexity, i.e., whether they draw on multiple areas of knowledge and whether they involve 

complex interactions among sub-systems. Relatedly, problems also involve different degrees 

of modularity, which concerns the possibility to break them down into sets of smaller, largely 

independent tasks. In fact, the modular nature of many open-source software applications has 

been highlighted as a key factor in their success (e.g., Lerner and Tirole, 2003). Also, 

problems differ in the degree to which they involve tacit elements of knowledge that users 

may be unconscious of or that are challenging to express adequately in codified form 

(Gertler, 2003). All things being equal, users are likely to find it more challenging to 

delineate and communicate problems to an OSH community if the knowledge underlying 

these problems is complex, non-modular, and/or if it involves substantial tacit elements. 

2.2. Open-hardware communities 

Other determinants of the use of OSH relate to the characteristics of OSH communities and 

the web-based platforms they use to share their knowledge. For instance, this concerns the 
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size, level of activity, and level of expertise within such communities. A large membership 

can generate different sets of ideas and can facilitate processes for testing and validating 

solutions suggested by members (Nielsen, 2013). Some have highlighted the role of lead 

users in online communities as drivers of knowledge creation, since they can propose 

solutions and since their contributions provide sources of documented expertise to other 

members, e.g. in the form of discussion forum entries (Mahr and Lievens, 2012). Others have 

highlighted the roles that lead users play in identifying focal areas for technological 

development, selecting the best member-suggested solutions, and managing the more general 

development of OSH communities (e.g., Bonaccorsi and Rossi, 2003). 

Another set of factors concerns the motivations that community members face in engaging 

with OSH. Von Hippel (2007) highlights the motivations of at least some members to share 

their knowledge freely as a basic condition for the success of any open-source project. The 

topic of motivation has received much scholarly attention in the case of open software 

(reviewed by von Krogh et al., 2012) and, to a lesser extent, in the literature on OSH 

(Hausberg and Spaeth, 2018; Li et al., 2017). In essence, the available evidence suggests that 

motivations stem from a variety of intrinsic factors (feelings of competence and pleasure in 

helping others and engaging with shared beliefs) and extrinsic factors (related to such 

outcomes as financial reward, reputation, and employability). 

The ability of the community to establish channels for effective knowledge transfer is a 

further relevant factor in the functioning of OSH platforms. This concerns both knowledge 

flows from the wider OSH community to a particular user and vice versa. While web-based 

interactions allow for the inclusion of a wide base of members at low cost, they are 

essentially limited to codified forms of exchange. As already hinted at in Section 2.1, this 

underlines the importance of considering challenges in transferring knowledge via digital 

channels. With respect to OSH platforms, it draws attention to challenges in transferring 

knowledge across large geographical, institutional, or cognitive distances (e.g., Boschma, 

2005; Gertler, 2003). A closely related issue is the need for local support organizations that 

can help users in a particular locality to identify, access, and utilize knowledge that is 

available via web-based platforms. 

2.3. Open-hardware solutions 

Turning now to key determinants for the use of OSH related to the open-source solutions 

themselves, a first issue to consider is the nature of the knowledge underlying the hardware. 

As with the knowledge underlying the problem (see Section 2.1), one can distinguish 

between complexity, modularity, and tacitness. All other things being equal, solutions are 

likely to be easier to communicate via digital means if they are simple, modular, and mainly 

based on codified knowledge. 

Another factor at the heart of any OSH project is the degree to which solutions are "open". 

The nascent literature on OSH has mostly discussed this issue with reference to the licenses 

which define the terms under which open-source knowledge can be accessed, utilized, 

modified, and redistributed (e.g., Katz, 2012; Powell, 2012). However, there are other facets 

to openness. Some argue that openness is also a matter of users’ ability to replicate OSH 

solutions, thus, highlighting the importance of accessible and sufficiently detailed design 

files, bills of materials, and assembly instructions (Balka et al., 2010; Bonvoisin et al., 2017; 

Open Hardware Observatory, 2020). All else being equal, solutions that are open in these 

respects are likely taken up more easily by potential users than those that are not. 
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Further determinants of the success of OSH projects are the cost and quality of solutions. 

These depend on a variety of factors, including the nature of the designs, but also the 

availability of appropriate materials, tools, knowledge, and skills in the context where OSH 

adopters are located (the latter are discussed in Section 2.4). With respect to product costs, 

von Hippel (2007) argues that the ability of users to build products cheaply is a key 

requirement for the success of open-source projects. Regarding quality, Abdelkafi et al. 

(2009) discuss the case of open-source software and highlight the importance of tried-and-

tested base designs that users can replicate, adapt, and develop further according to their 

particular needs. 

Moreover, one needs to consider the nature of OSH designs in terms of their adaptability to 

different project circumstances. As user environments can differ substantially in terms of 

their natural or socio-technical characteristics, the adaptability of designs can greatly affect 

their appropriateness and, thus, their diffusion in a given locality (e.g., Buitenhuis et al., 

2010). This also includes the possibility to use locally available input materials, tools, 

knowledge, and skills to build, utilize, and maintain technological equipment. 

2.4. Open-source hardware users 

With respect to users of OSH knowledge, a first factor to consider are their motivations in 

making use of open-source knowledge. It should be noted that we differentiate motivations to 

contribute to OSH projects (discussed in Section 2.2) from motivations to use OSH 

knowledge. Motivations for use can stem from any of the characteristics of OSH products 

highlighted in Section 2.3. Furthermore, a potentially useful distinction here concerns the 

difference between adopting OSH simply for enjoyment and adopting OSH to address some 

productive need or resource scarcity (Hertz, 2011). Arguably, OSH solutions are more likely 

to be diffused widely if they involve the latter, as otherwise they will remain in the realm of 

tech hobbyists and enthusiasts. 

To engage with OSH, users typically also require at least some knowledge of design and 

engineering principles. The degree of prior knowledge required is likely to be related to the 

kinds of information that is available via web-based OSH platforms, i.e. the openness of the 

solution (as discussed in Section 2.3). In addition, users require some basic competence in 

using manufacturing tools (e.g., power, hand-held, and electronic tools, perhaps including 

software for digital design). The users' stock of knowledge and skills can be thought of as 

their absorptive capacity, allowing them to make use of the resources available through OSH 

communities (Cohen and Levinthal, 1990). 

Furthermore, there are factors related to the local context in which the users find themselves. 

This includes the availability of an appropriate material infrastructure. Of course, users 

require access to the Internet to be able to access web-based OSH repositories. They also 

need access to appropriate tools and workspaces, e.g., in privately owned or publicly 

accessible workshops. The latter are sometimes referred to as fabrication laboratories (Fab 

Labs) and have recently attracted some attention with respect to their links to the open 

sharing of hardware knowledge (Bradley, 2018; Maravilhas and Martins, 2019; Wolf et al., 

2014). Users of OSH also require access to input materials that are affordable and of adequate 

quality. Finally, users require access to financial resources. 

Another aspect related to the broader context within which users are located is that of public 

support for OSH solutions. For example, this includes the opinions of potential users about 

the quality of a given product and its suitability for a particular project context, perhaps 

formed on the basis of experiences of past projects. Public support also manifests itself in 
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more formal ways, such as regulatory standards (e.g., see Pearce, 2017), public project 

funding programmes, or import levy exemptions for locally unavailable input materials. Such 

policy support constitutes a kind of public endorsement that is likely to affect the diffusion 

potential of OSH products. 

3. Small wind turbines based on open-source hardware 

We apply the analytical framework introduced above to the case of SWTs whose designs are 

open source. Compared to other OSH products, this presents a particularly suitable case for 

our empirical analysis for a number of reasons. First, it allows us to draw on a relatively large 

body of project experiences. While there does not appear to be any comprehensive 

information on the state of diffusion of open-source SWTs, the available literature and our 

personal communications with sectoral experts suggest that about a thousand such turbines 

have been installed around the world. Secondly, open-source SWTs have been installed in a 

variety of user contexts, including communities located in industrialized, emerging, and 

developing economies. Such variety can provide insights into how elements of the user 

context shape the uptake of OSH. Thirdly, there is a variety of online open-source 

communities focusing on SWTs (discussed in Section 5.2). Finally, there is a relatively large 

body of literature discussing open-source SWT designs, their implementation in particular 

project contexts, and the activities of digital OSH communities. This is important for the 

purposes of our analysis because in it we conduct a systematic review of the literature on 

OSH SWTs to collect information for our analysis (as described in detail in Section 4). 

The turbines we are concerned with range in capacity from approximately 100W to 5kW and 

usually have a rotor diameter of between one and five metres. Key system components 

include the blades, the generator, and the tower on which the turbine is mounted. We are only 

concerned with OSH for SWTs and do not focus on complementary electrical systems. SWTs 

are typically developed as off-grid or grid-connected electricity generation solutions, either as 

stand-alone installations or in combination with complementary systems such as diesel 

generators or solar photovoltaic panels. 

Following Tummala et al. (2016), we distinguish three basic types of SWTs (Figure 2). The 

horizontal rotor axis turbine is perhaps the most common. These turbines are normally three-

bladed, although there are also designs with two or more than three blades. The other two 

common turbine types, the Darrieus and the Savonious designs, are based on vertical rotor 

axis designs. While the Savonious design involves scoops, the Darrieus turbine has of straight 

or curved blades. 
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Figure 2. Common SWT types. Left: horizontal axis design (photo: Sumanik-Leary, 2013). Centre: Savonious design  (photo: 

Applied-Sciences.net, 2011). Right: Darrieus design (photo: Bassett and Semple, 2012). 

4. Methods 

4.1. Undertaking the systematic literature review 

To collect data on the key determinants of the use of SWTs based on OSH, we conducted a 

systematic review of the literature on this type of technology in January and February 2020. 

Specifically, we pursued a citation snowballing approach as described by Wohlin (2014). 

To begin with, this involved choosing a search engine to identify the relevant literature. We 

decided not to restrict ourselves to academic journal articles because, as we progressed with 

the data collection process, we identified relevant SWT construction manuals and market 

assessments that have been published in alternative outlets. For this reason, we decided to use 

Google Scholar. As opposed to more structured search engines such as Scopus or Web of 

Science, Google Scholar includes a wider range of document types, thus allowing us to 

identify all relevant publications. 

Next, we decided on a number of criteria that publications need to meet in order for them to 

be included in our analysis. First, they must deal with SWTs as defined in Section 3. 

Secondly, they must deal with OSH knowledge. As some relevant publications do not 

explicitly state that they deal with OSH, we scanned documents in their entirety whenever we 

were in doubt. Thirdly, documents must be in English. As it turns out, there is some relevant 

work on open-source SWTs in Spanish – this is not included in the present study. Finally, 

relevant publications need to be accessible through the library subscription services of the 

authors' host organization. 

As a next step, we identified an initial set of papers to begin the citation snowballing process. 

For this purpose, we used the following search string: small wind turbine AND (open source 

OR open hardware OR locally manufactured).2 Through a review of the titles included in the 

                                                 
2 We included "locally manufactured" in the search string, as there are multiple publications dealing with OSH 

wind turbines that use this term without explicitly saying so in the title or abstract. 
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search results, we tentatively chose a set of fifteen publications. When checking these in 

detail, we excluded two publications, as they did not match our inclusion criteria. This left us 

with a final starting sample of thirteen publications. To ensure that our citation snowballing 

procedure is not restricted to silos of groups of researchers who only cite each other’s work, 

we checked that these thirteen publications include authors from a variety of research 

communities. 

We then proceeded with the citation snowballing procedure. This involved iterative rounds of 

checking the backward and forward citations of a constantly growing sample of documents, 

as illustrated in Figure 3. As in the procedure used to choose the starting sample, each stage 

of reference checks involved identifying a first round where additional publications were 

tentatively included in our sample based on the information contained in their titles. In a 

second round, we then reviewed these publications in detail to ensure that they indeed met 

our inclusion criteria. Only relevant publications were used as a basis for the subsequent 

round of backward or forward citation-checking. After the third round of backward reference 

checks, we were unable to identify any additional relevant papers and therefore considered 

our citation snowballing exercise to be complete. In the end, we identified 53 documents 

providing relevant information about OSH for SWTs (summarized in Table 1 below). 

 

Figure 3. Visualization of snowballing procedure used to obtain sample of publications for review. Total number of 

publications: 53. "Backward" and "forward" refer to the direction of reference checking. 

During the conceptualization phase of this research, we came across a variety of construction 

manuals for SWTs that are not included as backward or forward citations in any of the 53 

publications of our sample. These manuals were identified through an unstructured search 

using the Google search engine. Given their relevance, we decided to add these to our sample 

of publications. This includes four of the six manuals listed in Table 1 below, namely 

Applied-Sciences.net (2011), Bassett (2010), Corbyn and Little (2008), and Sumanik-Leary 

et al. (2014). The other two manuals were highlighted during the snowballing procedure 

described above. Furthermore, it should be noted that two manuals were not included in our 

study, as they are not available using the library subscription services of our host organization 

(Bartmann et al., 2013; Piggott, 2013). 

Type Reference SWT model/design/component Case country 

Case studies Eales (2014) Piggott design Ethiopia 

Escobar et al. (2012) IT-PE-100, SP-500 Bolivia, Peru 

Ferrer-Martí et al. (2010)  IT-PE-100, SP-500 Peru 

Ferrer-Martí et al. (2012)  IT-PE-100, SP-500 Peru 

Kamp and Vanheule (2015) Piggott design Kenya 

Kostakis et al. (2013) Helix_T  

Kostakis et al. (2018) Piggott design Greece 

Latoufis (2012) Piggott design Greece 
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Latoufis et al. (2015a) Piggott design Ethiopia 

Latoufis et al. (2015b) Piggott design Nepal, Mali 

Latoufis et al. (2018a) Piggott design Ethiopia, Nepal 

Leary et al. (2012a) IT-PE-100, SP-500 Peru 

Leary et al. (2012b) Piggott design Peru, Nicaragua 

Leary et al. (2018) Piggott design Inner Mongolia, 

Nicaragua, Argentina, 

Falkland Islands 

Leary et al. (2019) Piggott design Argentina, Falkland 

Islands 

Mayr (2017) Piggott design Zimbabwe 

Pinker (2018) Piggott design Scotland 

Sumanik-Leary (2013) Piggott design, IT-PE-100, SP-500 Peru, Nicaragua, Scotland 

Sumanik-Leary et al. (2013) Piggott design Nicaragua 

Vanheule (2012) Piggott design Kenya 

Manuals Applied-Sciences.net (2011) The Zoetrope  

Bassett (2010) Venecia M1  

Corbyn and Little (2008) Blades  

Piggott (2001) Permanent magnet generators  

Sanchez et al. (2001) Blades  

Sumanik-Leary et al. (2014) Piggott design  

Market 

assessments 

Alsop et al. (2018) Piggott design Nepal 

Eales et al. (2016) Piggott design Ethiopia 

Marandin et al. (2012) Piggott design Nicaragua 

Neves et al. (2015)  Piggott design Nicaragua 

Sumanik-Leary et al. (2016) Piggott design Malawi 

Technical 

reports 

Akello et al. (2014) Permanent magnet generators Kenya 

Al-Bahadly (2009) Savonious design  

Bassett and Fleischmann 

(2012) 

Venecia M1 Nicaragua 

Bassett and Semple (2012) Venecia M1 Nicaragua 

Bassett et al., (2015) 3D printed design  

Dunnett et al. (2001) Piggott design, IT -PE-100 Peru, Sri Lanka, UK 

Hosman (2012) Piggott design Mali 

Latoufis et al. (2012) Permanent magnet generators  

Latoufis et al. (2016) Permanent magnet generators  

Latoufis et al. (2018b) Permanent magnet generators  

Latoufis et al. (2019a) Permanent magnet generators  

Latoufis et al. (2019b) Piggott design  

Louie (2011) Homebrew design  

Melendez-Vega et al. (2011) Blades  

Messinis et al. (2014a) Permanent magnet generators  

Messinis et al. (2014b) Permanent magnet generators  

Monteiro et al. (2009) Piggott design  

Nejadkhaki et al. (2017) Blades  

Sanchez (2013) IT-PE-100  

Shea and Ludois (2013) Permanent magnet generators  

Soemphol and Angkawisittpan 

(2020) 

Permanent magnet generators  

Sumanik-Leary et al. (2012) Piggott design  

Sumanik-Leary et al. (2013a) Piggott design  

Sumanik-Leary et al. (2013b) Piggott design Greece 

Troullaki (2018) Piggott design  

Troullaki et al. (2019) Piggott design  

Table 1. Publications containing information on OSH SWTs identified through the systematic literature review. 
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Thus, the final number of publications included in our sample is 57. Most of these have been 

published in the past ten years (Figure 4). This suggests that, with few exceptions, research 

on OSH SWTs is a rather recent phenomenon. 

 

Figure 4: Number of publications on OSH SWTs per year. 

Our sample includes different kinds of publications. Case studies describe the development of 

OSH SWT projects in the field. They usually provide less detail on the purely technical 

characteristics and emphasize instead the socio-technical aspects of specific project 

experiences. Market assessments analyse the potential for OSH SWTs in a given country or 

region. Construction manuals provide detailed descriptions of how to build SWTs or 

components thereof. Technical reports take a more scientific approach to assessing and 

describing the performance of equipment. In some cases, technical reports also focus on 

problems encountered in a particular country or region. 

Our sample also deals with different kinds of SWT designs. Most publications focus on 

horizontal axis designs, especially a design known as the Piggott turbine or subsequent 

developments thereof, such as IT-PE-100 and SP-500 models (see Latoufis et al., 2015). 

There is also a relatively large number of publications focusing on system components for the 

Piggott design or similar designs, particularly blades and generators. The sample also 

includes a smaller number of publications discussing vertical axis turbines based on the 

Darrieus (Venecia M1, Helix_T) or Savonius designs (the Zoetrope). 

Many of the publications we identified focus on OSH SWT projects implemented in certain 

countries or regions. This mostly includes Sub-Saharan Africa, Latin America, and South and 

Southeast Asia. There are some exceptions focusing on, for example, the United Kingdom, 

New Zealand, and Greece. As such, our review can potentially also deliver useful insights 

with respect to the kinds of drivers and barriers that are particularly relevant in the contexts of 

developing and emerging economies. 

4.2. Data analysis  

We read all 57 publications included in our sample in detail to code them according to the 

analytical framework described in Section 2. This involved two rounds of coding. First, the 

papers were coded based on the four a priori categories on which our analytical framework is 

based, i.e. information about factors related to problems, communities, solutions, and focal 

users. Based on this, we developed a large spreadsheet to bring all the relevant information 

together in a single location, which facilitated comparison of the information available on the 

different points. Based on this, we then defined detailed ex post "sub-codes" to classify this 

information into summary categories. 
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5. Results 

This section presents an overview of the key determinants of the use of OSH for SWTs 

discussed in our sample of publications. Figure 5 provides a summary. 

 OSH communities 

 Size and geographical scope 

 Lead users 

 Motivation to share 

knowledge 

 Forms of knowledge 

exchange 

 Types of local support  

 User feedback 

 

Problems (with commercial 

systems) 

 Cost 

 Quality 

 Availability, including spare 

parts  

 Appropriateness for local 

conditions 

 OSH solutions 

 Cost 

 Quality 

 Appropriateness for local 

conditions 

 Openness and accessibility 

 Nature of underlying 

knowledge 

 Focal users 

 Knowledge and skills 

 Motivation to engage with 

OSH 

 Funding 

 Material infrastructure 

 Public support 

 

Figure 5. Key determinants of the use of OSH for SWTs identified through the systematic literature review. 

5.1. Problems open-source hardware users seek to address  

Our sample of publications does not discuss the problems that OSH for SWTs aim to address 

in much detail. Select authors point to certain problems of commercial systems, although 

usually in a rather general manner. Few offer more detailed discussions, and when they do 

they mostly address the cost of investing in and maintaining commercial SWT systems. 

Sumanik-Leary et al. (2013a) model the lifecycle costs of commercial and OSH systems and 

find that the former usually involve high upfront capital expenditure that can present 

investment barriers for users, especially in poor communities. Mayr (2017) emphasizes that 

there are also cheap commercial systems, but argues that these are typically low in quality 

and have shorter lifetimes than more expensive commercial turbines or appropriately built 

open-source systems. Bassett and Fleischmann (2012) stress that the importation of 

commercial systems can be expensive in some countries. 

Relatedly, multiple authors point out that it can be expensive and time-consuming to access 

spare parts and repair services for commercial systems, especially in off-grid locations that 

are not covered by the distribution networks of commercial suppliers (Alsop et al., 2018; 

Kamp and Vanheule, 2015; Kostakis et al., 2018; Latoufis et al., 2018a; Mayr, 2017). As 

SWTs have many moving parts and are at times exposed to extreme weather, wear and tear is 

usually high, meaning that limited access to spare parts can substantially shorten their 

lifespans. The authors cited above argue that this provides OSH SWTs with an advantage, as 

whole systems and replacement parts can be built using locally available materials. 
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Dunnett et al. (2001) discuss the appropriateness of commercial solutions for local 

conditions, focusing specifically on developing-country contexts. They argue that these 

systems might not be well suited to the specific wind regimes found in some locations and 

that they might not be easy to integrate with commonly used complementary systems, such as 

car batteries for energy storage. Again, it is argued that this provides OSH SWT with an 

advantage, as they are adaptable to the needs of particular project contexts. 

All publications highlighted so far discuss problems of commercial SWTs that systems based 

on OSH can potentially address. Leary et al. (2018) offer an additional perspective by 

comparing the suitability of commercial solar photovoltaic systems and open-source SWTs as 

solutions for off-grid electrification efforts. They point out that the steep decrease in the costs 

of manufacturing solar photovoltaic systems and the pervasive spread of their distribution 

networks have caused this technology to become the preferred option for off-grid 

applications. As such, Leary et al. (2018) argue that, outside regions with highly favourable 

wind resources, the cost and availability of solar photovoltaic today often undermines the 

potential cost advantages stemming from the local manufacture of SWTs. 

We were unable to identify any discussions of how the nature of the knowledge underlying 

problems in terms of their complexity, modularity, and tactiness influences users' ability to 

engage with open-source resources. It appears that the literature on open-source SWTs 

focuses exclusively on problems in finding commercial solutions and not on the kinds of 

problems that users encounter while drawing on digitally available OSH knowledge. As we 

show in Section 5.3, some publications in our sample touch briefly on the issues of 

complexity, modularity, and tacitness when discussing OSH solutions. 

5.2. Open-hardware communities 

There are many OSH communities focusing on SWTs based in Australia, Finland, France, 

Germany, the UK, and the USA, each with thousands of users (Latoufis et al., 2015). The 

Wind Empowerment Association, which includes a relatively large number of member 

organizations based in developing and emerging countries, is referred to particularly 

frequently in the literature (e.g., Eales et al., 2016; Kostakis et al., 2018; Neves et al., 2015; 

Sumanik-Leary, 2013). Some authors describe how open-source communities facilitate the 

diffusion of hardware knowledge to new regions by translating open-source materials into 

different languages (Kostakis et al., 2018; Latoufis, 2012; Troullaki, 2018). Others argue that 

the large sizes and, in a few cases, wide geographical ranges of these communities have 

allowed the development of SWT designs that are resilient and adaptable to a variety of local 

circumstances (Eales et al., 2016; Kostakis et al., 2018; Latoufis, 2012). 

Latoufis et al. (2015) touch on the subject of the lead users involved in open-source 

communities dealing with SWTs. They highlight two construction manuals (Bartmann et al., 

2013; Piggott, 2013) that are widely used and closely associated with two of the platforms 

mentioned above (Wind Empowerment and the US-based Fieldlines.com). As illustrated in 

Table 1 in Section 4.1, most of the publications we reviewed here describe projects involving 

these designs, especially the one by Piggott (2013). This suggests that this turbine constitutes 

a well-established base design that users can replicate and adapt according to their needs. 

While the motivations of members to freely contribute knowledge to open-source projects has 

received much attention in the literature on open-source software (see Section 2.2), this does 

not seem to be the case in the empirical literature on open-source SWTs. Only a few 

documents mention this issue, stating that members of SWT communities are usually 

enthusiasts and hobbyists who volunteer by using their own time to work on OSH (Kostakis 
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et al., 2018, 2013). Additionally, some authors of SWT construction manuals emphasize that 

they make their work open-access from altruistic motives (Applied-Sciences.net, 2011; 

Bassett and Fleischmann, 2012). 

The topic of channels for knowledge exchange has perhaps received most attention with 

respect to factors related to the OSH communities. While a range of codified engineering and 

project knowledge is available from the web (construction manuals, blogs, wikis, discussion 

forums, videos, etc.), the case-study literature suggests that most OSH SWT projects also 

involve face-to-face interactions during workshops involving experienced SWT developers 

(Ferrer-Martí et al., 2010; Neves et al., 2015; Sumanik-Leary et al., 2013). Some authors 

argue that the most appropriate type of knowledge exchange depends on users’ backgrounds: 

while individuals with formal education appear to be better at learning by drawing on online 

resources, people with practical skills (e.g., farmers in rural areas) might find it easier to learn 

through personal contacts (Marandin et al., 2012; Sumanik-Leary et al., 2013). 

Another facet of knowledge transfer that has received much attention in our sample of 

publications is the availability of local support organizations (Eales et al., 2016; Kostakis et 

al., 2018; Leary et al., 2012a; Troullaki, 2018). These act as knowledge-transfer 

intermediaries that provide expert advice based on their detailed knowledge of local 

conditions. The many roles of such support centres are highlighted, including their ability to 

demonstrate new forms of technology, to provide access to training and repair services, to 

help build supply chains for input materials and spare parts, and to provide project support 

services (e.g., Sumanik-Leary, 2013). The focus of the OSH SWT literature on local 

intermediaries points to a key barrier to the use of codified knowledge available on the web. 

Another, related issue highlighted by some authors concerns the ways in which the 

experiences of users feed back into the knowledge stock of OSH communities (Ferrer-Martí 

et al., 2010; Kostakis et al., 2018; Leary et al., 2012a). Effective feedback loops are important 

in sharing knowledge about manufacturing processes and can help direct future technological 

development efforts by the OSH community. This is usually done via online communication 

channels, the local support organizations mentioned earlier, or in face-to-face interactions at 

conferences organized by OSH communities. 

5.3. Open-hardware solutions 

Our sample of publications discusses factors related to OSH solutions in substantially more 

depth than those related to the problems and OSH communities. For example, many authors 

assess the cost of building a system, which sometimes includes location-specific estimates for 

materials and labour inputs (e.g., Corbyn and Little, 2008; Mayr, 2017; Sumanik-Leary et al., 

2013a). While most authors argue that OSH SWTs are cheaper than commercial systems, 

some also find that costs are more evenly spread throughout the project life-cycle, meaning 

that upfront capital expenditure is lower (Sumanik-Leary et al., 2013a). However, some 

authors point out that OSH SWTs might still be too costly, especially for low-income 

communities (Louie, 2011; Messinis et al., 2014a). 

Reports about the quality of OSH SWTs differ. Some authors emphasize the positive aspects, 

such as the appropriateness of OSH SWTs for local conditions (discussed below) or their 

durability (Applied-Sciences.net, 2011; Ferrer-Martí et al., 2010). Others argue the opposite, 

namely that OSH SWTs tend to break down frequently, especially with hard environmental 

conditions (Kamp and Vanheule, 2015; Leary et al., 2012b; Neves et al., 2015). Dunnett et al. 

(2001) mention that the use of locally available materials can result in machines that are 

larger and heavier than their commercial counterparts. Some also criticize the lack of quality 
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standards and control in SWT OSH communities (Eales et al., 2016; Sumanik-Leary et al., 

2014). Others provide detailed descriptions of quality-testing procedures (Corbyn and Little, 

2008; Latoufis et al., 2015; Sanchez et al., 2001). Finally, there are a number of technical 

studies that assess the performance of OSH SWTs, mostly focusing on the Piggott design 

(Hosman, 2012; Latoufis et al., 2019b, 2018b; Louie, 2011; Sumanik-Leary et al., 2013b; 

Sumanik-Leary et al., 2012; Troullaki, 2018). 

Many authors highlight the appropriateness of OSH SWTs for particular project contexts. As 

discussed, the cost of these systems is often lower than that of commercial alternatives, 

potentially making them appropriate for poor communities. All OSH SWT types reviewed 

here can be manufactured using commonly available manufacturing tools and input materials. 

Exceptions to this are the neodymium magnets (Eales et al., 2016; Latoufis et al., 2018a; 

Vanheule, 2012) and copper conductors (Latoufis et al., 2018a) used in the generators, which 

sometimes need to be imported. Furthermore, the literature stresses that open-source SWTs 

are adaptable with respect to their size (Kostakis et al., 2018; Latoufis, 2012; Vanheule, 

2012), certain input materials (Latoufis et al., 2018b; Jon Sumanik-Leary et al., 2013b), their 

integration with complementary systems (Dunnett et al., 2001), and local wind conditions 

(Kostakis et al., 2018; Vanheule, 2012). 

Hardly any of the publications we reviewed explicitly address the issue of the openness of 

OSH SWTs. Surprisingly, the issue of licensing is apparently only touched on by Kostakis et 

al. (2018), who mention that the Piggott-design is not protected by any particular open-access 

license.3 With respect to the more general openness of OSH SWTs, including the 

accessibility and level of detail of the bills of materials and assembly instructions, we found 

that the construction manuals contain detailed lists of the required materials and tools, as well 

as detailed step-by-step instructions for the construction process. Some manuals also provide 

additional detail on what buyers should look out for when purchasing input materials (Leary 

et al., 2012a) and what common mistakes to avoid when setting up SWT projects (Piggott, 

2013). While most manuals are available for free on the Internet, others need to be purchased 

for small fees (Bartmann et al., 2013; Piggott, 2013). 

Furthermore, the publications we reviewed do not contain much information on the nature of 

the knowledge underlying the solutions. This is surprising given that many authors highlight 

the importance of local support organizations (as discussed in Section 5.2). Kostakis et al. 

(2018) mention the issue of complexity, arguing that the Piggott turbine is based on a simple 

design that makes the turbine easy to manufacture and reduces the likelihood of failure. Some 

authors also discuss the modularity of open-source SWTs. For instance, Louie (2011) stresses 

that the work on different system components can be decoupled, which facilitates the joint 

development of SWTs via digital open-source platforms. Others emphasize that SWTs are 

less modular than solar home systems, which are SWT’s main competitors in providing off-

grid electricity access (Leary et al., 2018). Based on our review, it appears that the tactiness 

of solutions is not explicitly discussed in any of the publications we reviewed.  

5.4. Open-hardware users 

Virtually all the publications we reviewed highlight the importance of knowledge and skills 

among OSH users. While users of open-source SWTs do not require advanced theoretical 

background knowledge, they do need some basic practical skills in order to work with 

relevant materials and tools. A lack of adequately trained personnel has been cited as a key 

                                                 
3 It should be noted here that the wind-turbine construction manual by Piggott (2013) is protected by copyright. 

However, the design described in the manual is not protected by any intellectual property right instrument. 
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barrier to the development of successful projects in the case-study literature (e.g., Marandin 

et al., 2012; Neves et al., 2015). As mentioned in Section 5.2, some argue that users with 

formal educational backgrounds find it easier to learn by relying primarily on online 

resources, whereas those with strong practical skills learn better in face-to-face workshops 

(Marandin et al., 2012; Sumanik-Leary et al., 2013). Leary et al. (2018) point out that users 

typically manufacture only small quantities of turbines and that therefore the amount of 

learning they typically undergo remains limited. In addition to knowledge about 

manufacturing and repair, the ability to choose appropriate sites, e.g. by assessing local wind 

resources, is highlighted as key factor in the success of projects (Dunnett et al., 2001; Leary 

et al., 2019; Louie, 2011). 

While the literature we reviewed only briefly discusses motivations in the wider SWT OSH 

community for contributing to knowledge-sharing (see Section 5.2), a range of factors is 

highlighted with respect to users' motivations for adopting open-source SWTs. This includes 

the potential benefits of OSH SWTs discussed in Section 5.3, such as the low cost compared 

to commercial systems, adaptability to project contexts, etc. Kostakis et al. (2018) mention 

the example of a community in Greece that engages with OSH SWTs to increase its self-

sufficiency and resilience. Others stress that OSH SWTs can facilitate revenue-generating 

activities, e.g., by localizing the supply of spare parts and maintenance services or by selling 

electricity (Dunnett et al., 2001; Eales et al., 2016; Ferrer-Martí et al., 2012). There is also 

some anecdotal evidence of users who eventually started their own manufacturing businesses 

after first engaging with open-source SWTs (Marandin et al., 2012). While most of the 

publications we reviewed highlight practical, ends-oriented reasons for engaging with OSH 

SWTs, some also stress that certain users engage with OSH SWT simply because they enjoy 

the activity (Kostakis et al., 2013). 

Another factor to consider is the availability of funds for the development of projects. While 

many authors highlight the relatively low cost of OSH SWTs compared to their commercial 

counterparts (see Section 5.3), surprisingly few touch on the subject of funding to develop 

OSH SWT projects. Some briefly acknowledge that a lack of funding is a barrier to the use of 

OSH SWTs (Latoufis, 2012; Louie, 2011; Neves et al., 2015), but Sumanik-Leary (2013) is 

the only author to provide further information on the different kinds of funding available and 

how these have been used in project contexts in the past. 

A further key issue is the state of the material infrastructure in the user context. As mentioned 

in Section 5.3, the SWT types discussed in our sample of publications can be built using 

widely available tools and input materials. Nevertheless, availability can pose an issue, 

particularly in remote locations (Latoufis et al., 2018a; Leary et al., 2012a). This is important, 

as it is communities in such locations that usually benefit the most from off-grid 

electrification systems such as SWTs.  

Public support for OSH SWTs can also be a key determinant of their diffusion. Dunnett et al. 

(2001) stress the need for successful project experiences, as repeated failures can affect the 

reputation of and confidence in the technology. Public support can also manifest itself in 

more formal ways, such as political support through project-funding programmes or 

exemptions on import levies for whole systems or key components, which can positively 

affect a technology’s public image (Leary et al., 2012a). In turn, the lack of such support can 

present substantial barriers to the use of OSH SWTs. For example, Alsop et al. (2018) 

explains that in Nepal a lack of quality standards for OSH SWTs meant that they were 

ineligible for one of the national government’s support programmes. 
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6. Discussion 

Our aim in this paper has been to investigate the key determinants of the use of OSH 

knowledge. As discussed in Section 2, previous research on this topic has only discussed 

limited ranges of the relevant factors involved. Our work addresses this gap in the literature 

by developing an analytical framework that includes a more comprehensive range of issues 

focused around four key dimensions involved in problem-solving activities based on OSH 

(problems, communities, solutions, and focal users). By studying the case of open-source 

SWTs, we have shown that our framework captures a range of key mechanisms that can help 

explain the successes and failures of particular OSH projects. Furthermore, our empirical 

analysis yields insights for the literature on OSH and open-source materials more generally, 

which we discuss in the remainder of this section. 

The motivations of open-source community members in freely sharing their knowledge have 

been a core topic of interest in the literature on open-source software and, to a lesser degree, 

the nascent literature on OSH (see Section 2.2). In contrast, our analysis suggests that 

motivations among knowledge contributors do not seem to have attracted much attention in 

the literature on open-source SWTs. While some of the publications included in our review 

briefly touch on this subject, there appears to be a much stronger focus on the motivations of 

those who are primarily concerned with the adoption and use of OSH knowledge.  

A potentially useful conceptual distinction with respect to the motivations of adopters 

concerns the difference between engaging with OSH due to a scarcity of resources and 

engagement in it as a hobby (see also Hertz, 2011). As highlighted in the introduction to this 

paper, many OSH advocates premise their arguments about the advantages of OSH on the 

idea that it can address problems of resource scarcity. For example, this includes access to 

previously unavailable design and engineering knowledge, the provision of cheaper products 

for financially deprived communities, and the possibility of manufacturing equipment using 

locally available materials and tools. In fact, most of the publications included in our review 

make some arguments of this type in order to highlight the relevance of open-source SWTs. 

This raises questions about the specific needs that OSH applications are able to satisfy that 

commercial systems are not. Arguably, the widespread diffusion of OSH solutions 

necessitates that they meet needs stemming from resource scarcity of some kind. If OSH 

were to remains mostly in the realm of personal enjoyment, that is, if it mostly involves 

gadgets that are "nice to have", then this would be likely limit the extent of its potential 

uptake. 

Another interesting finding stemming from our empirical analysis concerns the issue of the 

protection of intellectual property. The innovative use of copyright law to govern the access, 

use, modification, and redistribution of knowledge has been highlighted as a key enabler of 

many open-source software projects (O’Mahony, 2003; Weber, 2004). Interestingly, very few 

publications on SWTs that we reviewed mention the subject of intellectual property 

protection. This is surprising, as it is possible that commercial interests claim intellectual 

ownership for slightly altered versions of open designs, which could then hinder their further 

diffusion. A potential explanation for the absence of licensing in the case of OSH SWTs is 

that this sector operates at such small scales that this has not (yet) become a major issue of 

concern. As developing effective licenses for OSH is not a straightforward matter (see Katz 

(2012) for a discussion), open-source SWT communities might consider it more relevant at 

this point in time to address some of the other issues highlighted by our analysis. 
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In addition to providing insights for research on open source, our analysis also has 

implications for stakeholders interested in supporting the uptake of OSH. For instance, our 

results suggest that the diffusion of open-source SWTs critically depends on the involvement 

of local support organizations. As highlighted in Section 5.2, most of the case studies we 

reviewed stress the roles these organizations play in providing access to knowledge and 

skills, workspaces and tools, input and replacement materials, and maintenance and repair 

services. As such, existing OSH communities could consider investing more strongly in this 

area. However, since many OSH communities mainly seem to consist of enthusiasts and 

hobbyists, access to resources can be a problem. This then highlights a potential role for local 

governments or innovation intermediaries – NGOs, research institutes, etc. – in promoting the 

establishment of local support. A first step in such efforts could involve the promotion of 

partnerships between OSH communities and local technical universities. Additionally, one 

could think about investing in the establishment of dedicated workshops to perform certain 

key functions (offering expertise and training, establishing supply chains, etc.). As 

highlighted in the literature on open-source SWTs, it is important that these should be located 

in close proximity to the communities where OSH is applied (e.g., Eales et al., 2016). 

Given that many of the publications we reviewed focus on communities located in 

developing and emerging economies, our analysis also provides insights into the particular 

challenges for open-source SWTs in these contexts. This seems to be an important topic 

because many of the potential benefits of OSH – cheap and adaptable products, opportunities 

for local revenue generation, etc. – are particularly relevant in these contexts. Specifically, 

our analysis stresses that capital requirements might still be too high for poor communities, 

despite usually being lower than for commercial counterparts. We also find that key resources 

such as skills, tools, and materials might be in short supply, especially in remote regions. 

Finally, most existing OSH SWT communities are based in industrialized countries and 

mainly seem have memberships from this part of the world. The latter two points (shortages 

of resources and the uneven geographical spread of OSH community members) again point to 

the importance of investing in local support organizations. In the case of the developing 

world, this can potentially be supported by donor agencies and multilateral organizations, 

which can leverage their financial resources, networks, technical expertise, and project 

development experience for this purpose. 

Finally, our research points to some opportunities whereby local governments can support the 

uptake of OSH. For example, it has been argued that public support programmes for OSH act 

as a kind of public endorsement that can positively affect the reputation of the technology in 

question. For example, this could take the form of project development funds or requirements 

to involve local hardware content in projects. Key issues to consider here include the 

eligibility of OSH solutions to participate in public support programmes and the associated 

need for technology certification (see Pearce (2017) for a discussion of open-source scientific 

equipment in this regard). As the quality of OSH can vary substantially based on the available 

resources in the user context, there is a need to develop rigorous quality-testing procedures 

that could form a basis for the certification of self-manufactured equipment. Local 

government could promote the establishment of such procedures by facilitating links between 

OSH communities and standard-setting bodies. 

7. Conclusion 

In this paper, we have developed a framework to analyse the key determinants in the use of 

digitally available OSH knowledge. Our aim is to shed light on the factors behind the limited 

successes of most OSH projects to date, which stands in stark contrast to the arguments of 
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various authors regarding their potential benefits, e.g., in terms of cost, adaptability, and the 

potential for local revenue generation. Our framework distinguishes determinants related to 

different dimensions of problem-solving activities based on OSH (problems, communities, 

solutions, and focal users). As such, it provides a comprehensive and balanced overview of 

the key factors that determine the uptake of OSH knowledge.  

We have also applied our framework to the case of open-source SWTs and find that there are 

multiple key determinants for the use of OSH in this case. With respect to the problems that 

OSH users try to solve, this includes the cost, appropriateness, and availability of commercial 

systems. Relevant factors related to OSH communities and the digital platforms they use to 

share knowledge concern their size and geographical spread, the involvement of lead users, 

forms of knowledge exchange, including local support organizations, and, if to a lesser 

extent, the motivations of contributors in sharing knowledge. With regard to the OSH 

solutions, our analysis identifies cost, quality, appropriateness for local conditions, openness 

(including accessibility), and the nature of the underlying knowledge as key determinants of 

their use. In terms of the characteristics of the focal users, we find that their knowledge, 

skills, and motivations for adopting OSH knowledge, as well as the availability of funding, an 

adequate material infrastructure, and public support, are key. 

Our work has limitations that could usefully be addressed by future research. For example, 

the systematic review method we use to apply our framework empirically does not allow us 

to rank the different key determinants of the use of OSH in terms of their relevance. Also, the 

method does not provide detailed and structured insights into the potential interaction effects 

of the different factors we determined. Future work could combine our framework with 

alternative methods of data collection and analysis in order to address these issues. For 

example, a Delphi method might be used in which OSH experts in a particular technology 

and/or in a particular region are consulted regarding their opinions of the most relevant 

determinants and interaction effects (e.g., see Kobus and Westner, 2016). 

As highlighted in our discussion of the results (Section 6), we also believe it would be useful 

to shed some more light on the actual needs that OSH can address. As discussed, proponents 

of OSH argue that the benefits of OSH applications stem from their ability to address 

resource scarcities of some sort for users. However, based on the limited evidence available 

(e.g., Open Source Hardware Association, 2013), it appears that many OSH applications are 

mainly adopted by hobbyists and enthusiasts to develop for reasons of personal enjoyment. 

As such, it would be useful to conduct more research to identify the key factors that motivate 

the adopters of OSH solutions. Relatedly, it would be useful to investigate systematically 

how OSH applications compare with their commercial counterparts (e.g., along the lines of 

Sumanik-Leary et al., 2013a). 

Another interesting area for future investigation concerns the design of digital platforms that 

OSH communities use to share knowledge. The structure and functionality of these platforms 

impacts on the kinds of knowledge co-production mechanisms that are feasible and 

determines the accessibility of OSH solutions to potential adopters. While we have briefly 

touched on this topic, there is a need to generate more detailed insights in order to provide 

guidance to OSH communities aiming to improve their existing platforms. Hansen and 

Howard (2013) and Bonvoisin and Boujut (2015) offer a starting point. However, this 

literature is still very much in its infancy. Research on the topic of digital platforms for OSH 

would be in line with recent interest in the more general topic of digital platforms as 

intermediaries in bringing about sustainability transitions (Hyysalo et al., 2018). 
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Finally, it would be useful to analyse the conditions in which OSH can be used for 

commercial activities, e.g., as a basis for the sale of whole products based on OSH, 

technology development kits, specialized components, or services in support of 

manufacturing and maintaining OSH applications. The key issue here is to find a way to 

promote these activities without undermining the openness of the OSH knowledge involved. 

The topic of business models based on OSH has already received some attention in the 

context of organizations based in industrialized countries (Fjeldsted et al., 2012; Li and 

Seering, 2019; Pearce, 2017). We believe that this is a particularly relevant issue to 

investigate in the context of poor communities in the Global South, as these stand to benefit 

greatly from the local manufacture of technology and the associated generation of revenue. 
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1 Introduction 

The forward looking analysis of pathways of transformation of sociotechnical systems to 

sustainability has become a key concern of innovation studies (Geels 2002; Grin, Rotmans, and 

Schot 2010; Köhler et al. 2019; Rogge, Pfluger, and Geels 2020). This is driven by broad concerns 

about the major challenges we face as societies and the need for thorough and fast change of 

systems - as opposed to diffusion of individual innovations to fix small-scale problems. The 

normative claim is that through intelligent, coordinated activity, mankind can cope with existing 

challenges. To do so, however, it takes an ambition to voluntarily shape and alter the direction of 

change of socio-technical systems that provide energy, transportation, health and so on.   

Against this background, the role of the state and public policy has come under new scrutiny, with 

some arguing that so-called mission-oriented policies can correct market failures in those markets 

that shape socio-technical systems (Mazzucato 2018). Others arguing that the role of the state is 

more modest and depends on specific system constellations which change over time and differ 

between different regional contexts (Borrás and Edler 2020; Kuhlmann and Rip 2018). Indeed, 

there is now a plethora of scholarly studies on the new, ambitious role of the state to shape systems 

transitions (e.g. Fagerberg 2018; Grillitsch et al. 2019; Diercks, Larsen, and Steward 2019; Kern 

and Rogge 2018; Frenken 2017; Matthes 2017).  

These studies have different roots. As early as 2012, Steward has recognised and analysed a shift 

in international climate policy towards a narrative of systems change and the importance of socio-

technical actor networks to radically shift their practices (Steward 2012). Based on this 

recognition, he claimed that there is a need for "transformative innovation policy". He noted that 

the incrementalism of policy driven changes, with its traditional instrumentation and analysis, is 

not sufficient to accelerate system transition - as a result of behavioural and technological change 

- in the desired directions. At the same time, a highly influential conceptualisation of innovation 



2 

policy has claimed that the rationale for policy intervention needs to go beyond the traditional 

rationales of  market and structural systems failure and include a number of "transformational" 

failures (Weber and Rohracher 2012), i.e. directionality, demand articulation, policy coordination 

and reflexivity failures. Finally, a challenge driven justification for innovation policy intervention 

has been emerging, in particular at EU level, since the mid-2000s (Aho et al. 2006). This 

culminated in the explicit claim to devise mission oriented innovation policies that, in truth, are 

nothing but a claim to shift socio-technical systems in desired directions through the generation 

and diffusion of innovative solutions and appropriate change of actor practices (Geels et al. 2019).  

Since then, we see a broadening of the claims as to the ability of analysts and state actors to 

comprehend the need for systems change, to imagine desired pathways or future scenarios and to 

design and implement policy interventions and their mix to contribute to desired systems 

transitions (Wanzenböck et al. 2019; Rogge, Pfluger, and Geels 2020).  

Some very recent literature has highlighted the fundamental difference between supporting the 

generation and diffusion of innovation on the one hand - the traditional role of innovation policy 

- and the shaping of directionality of entire socio-technical systems (Schot and Steinmueller 2018; 

Borrás and Edler 2020; Kuhlmann and Rip 2018; Frenken 2017; Wanzenböck et al. 2019). The 

fluid, highly complex, highly idiosyncratic character of socio-technical systems renders the 

identification of "failures" or policy levers itself into a real challenge. All studies analysing - ex 

post - systems change and the role of the state recognise the need to identify, in great detail, the 

components of systems and their interplay. This need to understand socio-technical systems is 

even more pertinent when it comes to envisage future scenarios of systems change and what it is 

policy could do to help systems to transform in the societally desired direction. Especially because 

the dynamic change of systems is non-linear (Grin, Rotmans, and Schot 2010) and extremely hard 

to model for policy intervention purposes, we need a conceptual framework that reduces the 

complexity of systems and systems change down to those key dimensions that have shown to be 

of major influence for systems change.  

The transitions literature has begun to develop a structure for the analysis of transitions processes. 

Geels and Schot (2007) and Geels et al. (2016) have used the structure of the MLP to develop a 

typology of transitions ‘pathways’. The pathways are derived from various combinations and 

timings of landscape pressures, niche development, regime responses and the interactions 

between the levels. However, the application of this typology remains relatively ad-hoc and 

descriptive. Turnheim et al. (2015) propose a ‘bridging’ approach to combine qualitative and 

quantitative methods for the development of transitions scenarios, applied in Köhler, Turnheim, 

and Hodson (2020).  

However, there are few/no studies/meta-analyses comparing the properties of different socio-

technical systems generally recognised methods for systematically assessing and comparing 
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future transitions pathways. Köhler et al. (2019) identify a need to more systematically develop 

explanations of transitions processes.  

With this article, we seek to support the future oriented thinking and influencing of systems 

change by providing a systematic concept to characterise the nature of socio-technical systems as 

well as the nature of system transitions. We provide and discuss a limited selection of dimensions 

and criteria for this characterisation of systems and transitions. This is intended to tackle the 

idiosyncratic nature of any socio-technical system. 

The objective of this paper is thus twofold: it first develops a systematic characterisation of socio-

technical systems, which enables, second, a systematic characterisation of pathways of 

transformation to sustainability that capture generalisable features of such pathways. This should 

provide a foundation for comparing different examples of transformation processes and possibly 

developing a typology of these processes. It shall also support policymaking and policy design as 

it allows forward looking analysis. 

This article is structured as follows. Section 2 provides an overview of the structure of the 

dimensions. The dimensions are explained in detail in Section 3. Section 4 suggests how to use 

the structure to analyse system transformations and develop insights for governance measures and 

policy insights. Section 5 concludes the article with future research directions.  

 

2 Deriving System Dimensions and Transformation 

Dimensions 

The structure of dimensions is shown in Table 1. We differentiate between dimensions that 

describe the elements of the socio-technical system under consideration and the aspects of change 

that (may) result in a system transformation. In this section, we structure the dimensions and 

explain the logic of how the set of dimensions was chosen. To develop this structure, it is useful 

to think in terms of categories of dimensions. For the system, these are the function of the socio-

technical system, its characteristics, the context in which the socio-technical system functions 

and its specific agency. These can be described at different points in time to show the state of the 

system. 

In order to undertake an empirical analysis it is necessary to delineate the object to be studied. In 

the case of system transformations, the object of study is defined to be a socio-technical system - 

a co-evolving set of social subsystems. Following Freeman and Louçã (2001), these are science, 

technology, economy, politics, and culture. Debates about the need for the transformation of a 

socio-technical system have started from the assessment that there are ‘wicked’ problems (Grin, 

Rotmans, and Schot 2010) associated with the activities of a particular socio-technical system, 

especially with the sustainability of the system and its impacts. These can be framed in terms of 
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services to society or in the language of Fine and Leopold (1993) ‘systems of provision’. 

Therefore, the system should be delineated through its function: energy, food, mobility, health 

etc. 

The characteristics that describe the system include the features of the technology and the 

practices and cultural expectations involved in the technology, the economic sectors involved and 

the geographical scope of production and consumption. Interactions with other socio-technical 

systems need to be considered (Papachristos, Sofianos, and Adamides 2013). The context is 

defined as including infrastructures supporting the system. These can be the physical 

infrastructure of the technology, but also knowledge and financial infrastructures as emphasised 

in the TIS (Hekkert et al. 2007; Bergek et al. 2008). Regulation and other institutional structures 

have been identified as being a critical aspect in maintaining the stability of regimes (Köhler et 

al. 2019). Recent research is also placing a new emphasis on ethical issues in transitions (Köhler 

et al. 2019, section 9). Social and cultural factors are also a fundamental element, determining the 

expectations of users reproducing the practices and attitudes towards the socio-technical system. 

A final meta-category is agency. On the one hand, the TIS literature has emphasised the 

identification of actors and their roles in socio-technical systems. On the other, a vital contribution 

to the analysis of transformations is the decisive influence of power relations and power structures 

(Köhler et al. 2019, section 3). 

The categories of factors influencing the dynamics of socio-technical systems can be summarised 

as the drivers and barriers, politics (and governance), together with the description of the 

dynamics of the system.  

An important aspect of drivers and barriers is the directionality of change which describes 

whether change arises from scientific and technological discoveries and developments opening 

up new economic and functional opportunities (Freeman and Soete 1997) or whether society 

identifies a required direction of change (such as sustainability e.g. reduced greenhouse gas 

emissions). A further differentiation is whether change is producer/supply side driven or user 

requirement/demand side driven. Barriers to change are also a fundamental part of the narrative 

of ‘wicked’ problems, where society has difficulty in making changes that effectively address the 

problem (Grin, Rotmans, and Schot 2010). Beside the fundamental drivers and barriers described 

by directionality and demand, also specific hampering or promoting factors can play a decisive 

role in the development of a socio-technical system. This can be e.g. related to agency as 

incumbents can inhibit change or to context factors as infrastructure is missing, 

We also wish to emphasise the role of politics in influencing change processes. Grin, Rotmans, 

and Schot (2010) and Köhler et al. (2019) both consider governance issues and power and politics 

as major fields of research. The transitions management approach has tried to develop practical 

governance and policy strategies for sustainability transitions (Grin, Rotmans, and Schot 2010). 
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The need for comparative analysis of these factors is identified in Köhler et al. (2019) as an area 

for further research. As part of this, the level of contestation should be taken into account. 

Important considerations in policy analysis of transformation of socio-technical systems are the 

degree of national autonomy and the degree of governability of transformation processes. 

Whereas the degree of coordination required between different actors depends particularly on 

complexity in the agency structure. The governability of socio-technical systems in terms of the 

ability of policy processes to generate and/or influence change is called into question by the 

emergent nature of transitions in the co-evolutionary structure of socio-technical systems 

(Loorbach 2010). 

Different patterns in the dynamics of transformation processes can be observed (Geels and Schot 

2007; Geels et al. 2016). The ‘maturity’ and ‘phase of development’ of socio-technical systems 

have been used in the Neo-Schumpeterian literature on Kondratiev or Long Waves as well as in 

the MLP to describe the development over time (Freeman and Louçã 2001; Perez 2003; Köhler 

2012). The idea of learning or experience curves in the innovation literature has been expanded 

to a broader set of questions of sources and processes of social learning. 

Table 1: System and transformation dimensions for analysing sustainability transitions 

SYSTEM DIMENSIONS TRANSFORMATION DIMENSIONS 

Meta-category Dimension Meta-category Dimension 

General Function 

Drivers and barriers 

Drivers 

Characteristics 

Relevant sectors Barriers 

Interactions with other 

systems 
Directionality 

Characteristics of 

relevant technologies and 

practices 

Demand 

Geographical scope 

Politics 

Contestation 

Context factors 

Infrastructures: 

Physical, knowledge, 

financial 

Degree of national 

autonomy 

Regulation and its 

importance 
Degree of governability 

Socio-cultural factors Degree of coordination  

Agency 

Actor constellations and 

their capacities 
Dynamics 

Development over time 

Power structures Learning processes 



6 

The interplay of meta-characteristics and dimensions is sufficient to identify and distinguish 

change processes. In the next section, we go to the literature to describe the individual dimensions 

in greater detail. This is necessary to draw the broader conceptual conclusions that close the paper.  

 

3 Explaining the dimensions: of systems and of 

transformations 

This section first describes the dimensions of systems, followed by the dimensions of 

transformations.  

3.1 System dimensions 

Function 

The function of a system relates to the services it provides to society. Examples of functions are 

e.g. clean water, food, heat, or public mobility. Many of these functions are characterised by 

unsustainable production and consumption patterns that exacerbate environmental problems such 

as resource depletion, loss of biodiversity, and climate change (Köhler et al. 2019). Socio-

technical transitions research recognises that addressing these grand societal challenges and 

changing such unsustainable patterns necessitates radical changes in the way these functions are 

fulfilled.    

Relevant sectors 

While the MLP conceptualization transition refers to a ‘fundamental’ socio-technical 

reconfiguration in a focal sector, this single-sector focus has been more and more challenged 

(Andersen and Markard 2020; Andersen et al. 2020). The respective relevant systems are often 

characterized by intensive linkages between upstream and downstream sectors or functions are 

fulfilled in different (sub-)sectors (e.g. wind, solar, bio for energy). Hence, a distinction between 

single and multiple sector systems, as well as the heterogeneity of sectors in the latter case is 

important, as certain interdependencies and dynamics may arise in multiple sector systems. E.g. 

knowledge bases, actors, regulations, demands  as well as resources may highly differ between 

sectors (Malerba 2002). Therefore, first innovation and evolution patterns differ between sectors 

and related systems. Second, multiple systems may be characterized by high complexity and 

certain variety of framework conditions that have to be taken into account for certain analysis. 

Characteristics of relevant technologies and practices 

The characteristics of a technology inform how the technology is put into practice by users, as 

well as its geographical spread (Köhler et al. 2019). Central questions include what the actual 
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innovation is: is it generally useful or locally specific? The relevant characteristics also inform 

up- and down-river innovations, e.g. in the creation of input and output value chains.   

Geographical scope 

The geography of transitions literature explores why and how transitions in different areas are 

similar or different (Köhler et al. 2019). Transitions are place-specific: different spatial scales, 

differing natural resource and industrial endowments, and place-specific norms and values shape 

transitions differently (Binz, Truffer, and Coenen 2014; Hansen and Coenen 2015). Space may 

be seen as a physical territory or as a set of relations between actors (Raven, Schott, and Berkhout 

2012; Bernhard Truffer and Coenen 2012; Calvert et al. 2017). As such, space may be both a 

product (in terms of socio-cultural elements) and a process (in terms of socio-economic elements) 

(Levin-Keitel et al. 2018). While initially, much research focused on urban and regional 

transitions, investigations into national and international aspects of space and scale have increased 

(Hansen and Coenen 2015). Regimes or innovation systems may be global in manner, cutting 

across national regimes and innovation systems (Binz and Truffer 2017). In these global regimes, 

socio-technical transitions follow similar trajectories in different parts of the world, even though 

resources and contexts vary greatly (Fuenfschilling and Binz 2018). Transnational actors may 

impact transitions differently in different countries (Gosens, Lu, and Coenen 2015; Wieczorek, 

Raven, and Berkhout 2015). An underexplored question is how this impact differs or is similar in 

industrialized and non-industrialized countries.  

Infrastructures 

Infrastructures provide framework conditions for systemic change - they represent sunk costs on 

the part of the regime, and as such may be barriers ('lock-in') or supports to sustainability 

transitions (Geels 2004). Socio-technical systems theory refers to three kinds of infrastructures: 

knowledge, financial, and physical. Coming from innovation systems thinking, knowledge 

infrastructures refer to places in which knowledge is transferred, including e.g. national university 

systems (Weber and Rohracher 2012). Generating knowledge on systemic processes may require 

a reorientation of research priorities along with other, more far-reaching changes in knowledge 

systems (Geels et al. 2019, 144). Financial infrastructures include the technical systems through 

which money flows from one place to another. Physical infrastructures include buildings, roads, 

bridges, factories, etc. 

Importance of rules and regulation 

Relevant rules and routines determine the requirement for socio-technical systems to operate in 

markets and in society. They may consist of laws, regulations (e.g. competition regulation, 

environmental regulations etc.) and technology standards (formal rules). But they also involve 

cognitive rules, such as problem-solving routines and dominant visions and expectations or 
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normative rules, such as social and organisational networks are stabilised by mutual role 

perceptions and expectations of proper behaviour (Geels 2004). Hence, rules and regulations 

frame the conditions under which transitions may take place. An increasingly reflected questions 

is socio-technical analysis is how rules and institutional processes shape the regime of a system 

(Fuenfschilling and Truffer 2014). But rules could play also central role in shaping the 

directionality of transitions in a system, e.g. through environmental regulations, standards, quotas, 

etc. and/or subject to renewal during transition processes (Köhler et al. 2019). While rules and 

regulation are of importance in every socio-technical, the type of regulation and the operation of 

freedom for actors may significantly differ between systems. 

Interactions with other systems 

Transformations of socio-technical systems take place in a wider context. They do not stop at the 

boundaries of the system, but interactions between different systems arise and in with different 

forms and intensities of exchange between the components of two or several systems (Bergek, 

Jacobsson, and Sandén 2008; Rosenbloom 2020). Relevant examples of system interactions are 

the food-water-energy nexus or smart energy (Hiteva and Watson 2019; Hoolohan et al. 2019). 

Hence, there is a need to take those interactions into account to understand important changes or 

developments that (will) take place in a system that are partly beyond the influence of exiting 

regimes and niches. 

The interactions can take place between different level (niches, regimes) of a socio-technical 

system and between different components of socio-technical systems, e.g. technologies, 

infrastructures, resources, policies, actors (Rosenbloom 2019). There is either a two-way effect,  

with several systems influencing each other, or a direct one-way effect that one system depends 

on others. There have been various mostly independent approaches to describe and classify 

system interaction and different typologies of type of interactions developed (Raven and Verbong 

2007; Konrad, Truffer, and Voß 2008; Papachristos, Sofianos, and Adamides 2013). Most applied 

is the approach of Raven and Verbong (2007), who point out potential synergies or conflicts with 

other social-technical system. They propose a typology of four types of interaction and 

differentiate between competition, symbiosis, integration, and spill over. 

Socio-cultural factors 

Major changes in culture and behaviour are required for sustainability transitions. Socio-technical 

transitions theory recognizes that innovations and new knowledge also come from social sources. 

Yet, socio-cultural factors are not yet well-addressed or well-theorized in socio-technical systems 

thought, although it is recognized that place-specific norms and values have important influences 

on sustainability transitions (Hansen and Coenen 2015, 98). Societies' articulations of their 

sociotechnical imaginaries - how they visualize their future - are important factors informing how 

transitions unfold (Pfotenhauer and Jasanoff 2017). Issues such as low levels of public trust and 
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a lack of public climate awareness have been identified as constraints to climate policy progress 

(Lamb and Minx 2020).  

Edsand (2019) offers an orientation by including socio-cultural factors as 'landscape factors'. 

Given the nature of sustainability transitions, he includes as separate factors: a population's 

environmental awareness; its (un)equal access to education (leading into the capacities 

discussion); and national corruption. These landscape factors are particularly important in 

transitions because of their impact on TIS functions - e.g. national corruption may affect the TIS 

functions entrepreneurial activities and resource mobilization - and on other landscape factors. 

Oreg and Sverdlik (2018) propose to measure countries' cultural predisposition towards change 

(how societies feel about change) using social psychology methods. Based on data from 

population surveys, they extrapolate a country's cultural predisposition to change from three 

change dimensions: routine seeking, affective reactance, and cultural rigidity. 

Actor constellations and their capacities  

Socio-technical systems are composed from actors coming from multiple domains, ranging from 

academia and civil society to industry and politics (Köhler et al. 2019). Systems, and their 

transformations, are 'agency-full' processes, and how agency plays a role therein has been a topic 

of recurrent interest (Farla et al. 2012; Wittmayer et al. 2017; Köhler et al. 2019). Sustainability 

transition literature has studied actors primarily in terms of the networks, groups, or coalitions 

that they build with similar beliefs about the system (Markard, Suter, and Ingold 2016; de Haan 

and Rotmans 2018). Actors can be categorized in various ways, including in terms of their sector 

(civil society, markets, third sectors, or public authorities) and the level on which they operate 

(e.g. local, regional, national, etc.) (Avelino and Wittmayer 2016; Fischer and Newig 2016; 

Wittmayer et al. 2017). Actors have different ways to shape a system's development. Following 

Avelino and Rotmans (2009), this depends on the available resources, strategies, and skills that 

they have at their disposal. Moreover, the influence of actors in a transformation depends on 

diverse roles they could take in the process, e.g. developing innovations, advocating in public 

debates, etc. (Wittmayer et al. 2017; Mossberg et al. 2018). Actors can challenge existing system 

practices and rules, to address a problem a different way  (Schuitmaker 2012). They also engage 

in different ways, e.g. by political lobbying (Bergek et al. 2015) or via grassroots movements, and 

they can follow different strategies (de Haan and Rotmans 2018).   

Power structures 

Socio-technical systems are built upon power structures that reinforce their stability. These 

structures manifest diversely. For instance, they can be found in the regulative (e.g. rules, laws, 

sanctions, etc.), normative (e.g. values, norms, etc.), and cognitive rules (e.g. beliefs) that hinder 

radical changes in systems (Geels 2004). These rules make difficult for system actors to deviate 

from existing power structures. They also reinforce what is considered legitimate and appropriate 
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for a system, limiting the resources that actors can draw upon to affect its development (cf. 

Bergek, Jacobsson, and Sandén 2008). Recently, Avelino (2017) suggested that power can also 

be studied through "the nature of the power exercise in relation to stability and change" (p. 508, 

italics in original). The author suggested distinguishing between three types of power: Reinforcive 

power, allowing the reproduction and continuity of existing systems; innovative power, through 

which actors' create new resources; and transformative power, by creating new structures and 

institutions (Avelino 2017).  Power can also take instrumental, discursive, material and 

institutional forms (Geels 2014). Another approach for looking into the power structures that 

reinforce a system is through the lenses of policy studies. The policy and political processes in 

transformative processes more seriously (Kern and Rogge 2018). Similarly, ideas, institutions, 

and interests are built upon the system reinforcing it (Meadowcroft 2011).  

3.2 Transformation dimensions 

Drivers 

Large-scale transformations of socio-technical systems happen because strong - or powerful - 

drivers for change exist. The sustainability transitions literature emphasises sustainability 

transitions as a response to persistent or 'wicked' problems identified by society e.g. climate 

change, health risks from poor sanitation, loss of biodiversity (Grin, Rotmans, and Schot 2010; 

Köhler et al. 2019). Historical perspectives on transitions and Kondratiev Waves emphasise large-

scale economic change as coming from technological revolutions (Freeman and Soete 1997). 

These two perspectives therefore identify two types of driver or origin of transformations: market-

based or industrial innovation, in the extreme cases leading to industrial revolutions, and 

social/policy responses to perceived problems (Köhler 2012). These drivers may be endogenous 

or exogenous to the socio-technical system under consideration in the sense of coming from the 

socio-cultural landscape or from actors within the socio-economic system. The development of 

steam engines for pumping water out of mines that started the development of steam power before 

is an example of an endogenous driver (Thurston 1878). The introduction of feed-in tariffs for 

renewable energies in Germany can be considered as a response to the exogenous driver of climate 

change (Reichardt and Rogge 2016). 

Barriers 

Barriers to transitions may be directly related to the transition itself (in that the transition does not 

occur, or only partly occurs) or to the direction of the transition (in that the transition moves in a 

different direction than originally intended). Because transitions are systemic processes, different 

kinds of single barriers (e.g. technical, social, market-related, political, cultural, economic, etc.) 

may have causal relationships and interact to form systemic blockages. Wieczorek and Hekkert 

(2012) identify such blocking mechanisms based on the presence or absence, and the 
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quality/capacity of, the four TIS structures (actors, institutions, interactions, infrastructures). 

Based on the literature on system failures, Klein Woolthuis, Lankhuizen, and Gilsing (2005) 

create a framework for analysis of failures of systems in transitions. Weber and Rohracher (2012) 

identify further system barriers:   

 Directionality failures, which refers to the lack of a shared vision and insufficient 

collective coordination between actors and maybe closely linked to-policy coordination 

failures, or problems aligning policies at the national level; 

 Demand articulation failures, which reflects the lack of consideration for, and 

involvement of, demand-side (user/consumer) needs in TIS development; 

 Policy coordination failure, which are problems aligning activities at different scales, i.e. 

between national, regional, sectoral, and technological institutions; 

 Reflexivity failures, which is the lack of involvement of actors in a process of adaptive 

management that allows for anticipation of problems and, if necessary, adaptation of 

strategies (van Mierlo et al. 2010; van Mierlo, Arkesteijn, and Leeuwis 2010).  

Directionality 

System transformations can take different 'routes' or 'directions'. A central question is how such 

directions for transformation processes can be set. Market parties alone are not expected to 

provide societally desirable directions of change. For this reason, interventions from public actors 

are required, to overcome such 'directionality failure' (Weber and Rohracher 2012). Directionality 

is an inherently political process, as transformations are normative and political processes in 

which power and actors come into play (Stirling 2008; Meadowcroft 2011). Recent literature on 

sustainability transitions has suggested different ways of defining such directions. For instance, 

Berkhout et al. (2004) proposed that such directions can be defined intentionally, through 

coordinated mechanisms among system actors, or non-intentionally through inertia of the 

dynamics of the system. Moreover, Geels und Schot (2007) identified that the direction of a 

transformation will also depend on the interaction between external pressures of the system, 

availability of alternatives (within and outside the system), and the interaction between system 

actors. A third way to look into these directions is through the dichotomy of market and state-led 

directions. Markets provide directions to system transformations by working as selection 

environments for radical innovations (Grin 2010). This contrasts with state-led directions, which 

are purposefully set by public authorities together with societal actors to achieve desired outcomes 

(Weber und Rohracher 2012). Finally, Wanzenböck et al. (2019) suggested that directions can 

also we achieved through the coupling of problems and solutions. 

Demand 

System transformations imply changes in the production and consumption sides to make them 

more sustainable (Martin and Upham 2016). It demands a closer collaboration between the 
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production and demand side, that can we achieved by arenas of collaboration or through 

intermediaries (Kivimaa 2014). We can observe two central actors that can influence a system 

transformation through demand: Users and state authorities. Users can led to a change in systems 

through new patterns of consumption (Martin and Upham 2016) e.g. by getting products from 

more sustainable, environmentally friendly, and local networks (Randelli and Rocchi 2017). 

Users can also organize in groups actively transforming a system, e.g. virtual communities 

(Meelen, Truffer, and Schwanen 2019). Transformations should have a user-centered approach 

in order to be successful (Hippel 2006). Following Shove, Pantzar, and Watson (2012), attention 

should also be given to the practices that should be changed to enable a system transformation, 

e.g. in energy consumption or daily community. In contrast, state authorities can enable such 

transformations by policy tools. Not all innovations are good enough to generate their own 

demand, leaving room for state intervention (Fagerberg 2018). This argument, which primarily 

comes from innovation policy, suggests that authorities can accelerate the adoption of 

transformative innovations (Weber and Rohracher 2012), particularly through demand-side 

instruments such as public procurement (Edler and Georghiou 2007; Borrás and Edquist 2019, 

Ch. 6).  

Contestation  

Transformations are subject to contestation. This is so, as transformations are political and 

normative processes, which will ultimately redefine the societal interests and how a system fulfils 

a particular function (Meadowcroft 2011). For this reason, we expect to see contestation and 

disagreements, not only between system actors and challengers, but also within the advocates of 

transformation -because transformations can take multiple pathways (Köhler et al. 2019). Thus, 

it is not only a contestation about the system, but also about the directions in which a 

transformation process unfolds. Conflict emerges as part of what a transformation entails, 

including the change of production, consumption, norms, and values of a system. Moreover, as a 

transformation evolves, the power relations, contestation, and potential conflict move accordingly 

(Avelino and Wittmayer 2016). For socio-technical transformations, contestation is not only 

intrinsic, but also necessary and perhaps desirable. This is so, as challengers of the system require 

to contest it, in other to radically modify its socio-technical trajectory (Voß, Smith, and Grin 2009; 

Turnheim and Nykvist 2019). Rosenbloom et al. (2016) and Rosenbloom (2018) Rosenbloom, 

Berton, and Meadowcroft (2016) and Rosenbloom (2018) have indicated how discursive 

processes are central for understanding contestation and conflict, as they are the tools used to 

legitimize system transformations and the directions they take. Moreover, contestation can occur 

in the institutional venues where system actors refuse change (Geels 2014). 

Degree of (national) autonomy  
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Despite recent globalization and regionalization trends, the nation-state remains the main unit of 

analysis for studying transformations. Countries have different capacities to influence a system 

transformation depending on multiple factors. Some countries have less autonomy to influence a 

transformation due to landscape factors, such as weak institutions, corruption, or transnational 

forces (Edsand 2019). In contrast, some countries are bounded to supranational bodies (e.g. in the 

European Union), which affects their autonomy in a different way, particularly as under contexts 

of multi-level governance transformations require to be aligned with supranational directives (cf. 

Ehnert et al. 2018). Moreover, some nation-states are particularly prone to the influence of actors 

defining policy objectives and pathways of transformations from abroad (Manning and Reinecke 

2016). Some states, particularly in the global south, have limited capacity to transform systems 

due to the trade-off of modernization and economic growth vs. sustainability goals (Swilling, 

Musango, and Wakeford 2016). Even though we have taken the nation-state as a spatial unit, the 

reader should consider that for certain transformations (e.g. urban transport) the degree of 

autonomy should be understood in a different level (e.g. regional, local) (see Truffer and Coenen 

2012; Hansen and Coenen 2015).  

Degree of governability  

In system transformations, the state nor non-sate actors are not expected to change a system alone. 

In contrast, it requires governance practices that allow the inclusion of non-state actors in the 

decision-making processes for such transformations. Transition studies have deliberately 

developed approaches for governing such processes, such as transition management (Voß, Smith, 

and Grin 2009) and strategic niche management (Schot and Geels 2008). While the former allows 

the governance of transformation processes through deliberation arenas, the latter enables the 

explicit empowerment and maturing of radical transformations not aligned with current system 

rules. Transformation processes should embrace experimental governance approaches, 

facilitating the evaluation and selection of alternatives (Manning and Reinecke 2016). In addition, 

transformations can be steered through the establishment of organizations working as 

intermediary actors, facilitating actors between different actors (Kivimaa 2014). Political 

structures facilitating the governability of transition go hand in hand with the development of new 

policy tools (Steward 2012), as well as their combination in policy mixes (Kivimaa and Kern 

2016; Kern and Rogge 2018). These tools can range from those protecting radical niches (Grin, 

Rotmans, and Schot 2010) to tools for destruction of existing system and the creation of new ones 

(Kivimaa and Kern 2016). Overall, the public sector requires empowering and developing new 

capabilities to catalyse transformations (Haley 2017; Borrás and Edler 2020). The governability 

of system transformations requires reflexivity, by which it is referred as the capacity of 

governance to critically reflect and anticipate upon the process and goals that a transformation 

entails, for the possibility of re-orientate the process if needed (Voß and Kemp 2006; Voß, 

Bauknecht, and Kemp 2006; Weber and Rohracher 2012).  
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Degree of coordination  

As a multi-actor processes, transformations are built upon coordinated actors of players coming 

from different domains. In order to achieve such coordination, interests, visions, goals, and 

expectations need to be aligned (Kemp, Loorbach, and Rotmans 2007; B. Truffer, Voß, and 

Konrad 2008). Particularly, approaches to achieve such levels of coordination have been 

developed under the transition management literature, as transition arenas, in which actors come 

together to create new coalitions and carry out transformation initiatives (Hölscher et al. 2019). 

A successful transformation will depend upon the capacity of actors to mobilize resources (Smith, 

Stirling, and Berkhout 2005). Ehnert et al. (2018) showed how institutions mattered for such 

coordination, as difference governance settings imply different coordination challenges. 

Moreover, Weber and Rohracher (2012) expanded on this issue, suggesting that other types of 

coordination required for transformative processes: coordination among different systems, 

different governance levels, different state actors (e.g. ministries and implementing agencies), 

among actors, and in the timing of policy interventions.  

Development over time  

Development over time addresses questions of the duration of transitions (how long they take), 

and of the growth and maturation of niches. The question of niche maturity is especially 

important: Geels and Schot (2007) and Geels et al. (2016) theorize that regime change happens 

due to interactions between landscape pressures and niche pressures, and that the niche's maturity 

at the moment of landscape pressure determines which pathway the transition will take. Different 

stages in a transition's development over time have been theorized in terms of 'deep transitions' 

(Schot and Kanger 2018; Kanger and Schot 2019). The steering of such long-term change 

processes has been reflected and enacted in terms of the transition management approach (e.g. 

Voß, Smith, and Grin 2009). Policies can affect the rate and direction of transitions through e.g. 

resource effects (Edmonson, Kern and Rogge 2019). Exogenous conditions can also influence the 

rate and direction of change of a transition (Edmonson, Kern and Rogge 2019). As many empirical 

transitions studies have taken an ex-post perspective, development over time has been seen 

retrospectively; an exception are modelling studies that take an ex-ante perspective (e.g. Dumas, 

Rising, and Urpelainen 2016). A current question of interest is the acceleration of transitions for 

rapid change (Ehnert et al. 2018; Roberts et al. 2018; Roberts and Geels 2019a; 2019b).  

Learning processes  

Due to the systemic nature of transition processes, learning processes - and linked to this, capacity 

development - are necessary by actors (and organizations) throughout the system and over time. 

To overcome systemic barriers, stakeholders need to reflect on structural, cultural, and practical 

domains (Schölvinck, Schuitmaker, and Broerse 2019).  Learning is key so that stakeholders are 
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able to adapt to new circumstances and innovations - technological innovations can also create 

new problems demanding innovative answers. Moving towards a knowledge economy, different 

forms of learning such as collaborative learning, organizational learning, and interactive learning 

have taken greater importance (Borrás 2011; Lundvall 2016; Frantzeskaki and Rok 2018). 

Authors differentiate between first-order learning processes, in which actors accumulate 

information, and second-order learning processes, in which this information is used to question 

and change previously held assumptions (these are also known as first-loop and second-loop; see 

van Mierlo et  al. (2010)). Social learning - the peer-to-peer exchange of knowledge between 

innovators, involving learning processes across multiple dimensions (van Mierlo and Beers 2018) 

- and social innovation are essential parts of niche development (Raven 2005; Geels and Raven 

2006; van Mierlo et al. 2020). Collective actors engage in learning processes through their 

networks, and different types of networks use different types of learning processes (Goyal and 

Howlett 2020). For firms, innovation-focused management forms are necessary to foster and 

maintain innovative activities and outputs (Dougherty 2009). Policy learning and capacities are 

important for state guidance of transition processes (Wu, Ramesh, and Howlett 2015). Borrás 

(2011) identifies three levels of policy learning and associated organizational capacities: 1) 

government learning by government institutions and state officials, learning about very concrete 

processes and generating specific organizational change; 2) lesson-drawing by policy networks, 

who learn about policy instruments and mixes, for specific program/instrument/policy mix 

change; 3) social learning by broad social and policy communities, who learn general ideas 

supporting policy paradigm shifts.  

  

4 Reflections on analysing and designing transitions 

The idea of this paper is to enable the analysis of systems transitions and the design of possible 

future systems transitions for the purpose of learning and policy development. How does our 

conceptualisation support these the ambitious claim to influence and orient transition in desired 

directions through deliberate policy intervention? 

First, the concept introduces a critical distinction that is important for analysis and policy design, 

i.e. dimensions of systems and dimensions of system transitions. While those dimensions are by 

default strongly intertwined, this distinction allows and forces analysts and policy makers to open 

up to forces and variables that influence transitions but are not essential part of the initial systems 

analysis in the first place. It also supports the analysis of system transitions that results from the 

transitions of interdependent systems  

Second, the concept reduces complexity, which has been postulated as the main challenge in 

analysing system transitions, without simplifying system transition down to a meaningless 

caricature. As each transition in each context is idiosyncratic, policy learning and scenario 
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building must find a middle ground between specific situations and generalizable dynamics. Thus, 

a concept like the one proposed helps to tackle two of the main directionality failures. It supports 

reflexivity in the system by providing this middle ground in ways that are accessible to policy 

makers (reflexivity failure) and  it supports the understanding of what directionality means, what 

components of the system interfere with the desire to orient a system in a certain direction 

(directionality failure).  

Third, being forced to reflect on those dimensions in a systematic way, highlights the need for a 

multi-faceted policy approach. Many of the dimensions discussed will go beyond the usual policy 

areas (e.g. energy, mobility, health) and highlight the need for a combination of policy areas and 

instrumentation to target those variables that need support. Policy discourse will inevitably be 

confronted with developments that cut across established policy areas and will thus lay the basis 

for the third transformational failure, i.e. coordination. 

 

5 Conclusions 

In this paper, we presented a framework that enables the characterization of socio-technical 

systems and their pathways of transformations. Drawing from the literature on sustainability 

transitions, we identified twenty dimensions spanning seven categories of analysis. We briefly 

elaborate on each of the dimensions in section 3, and we recommend how this framework could 

be used in policy analysis and for the study of contemporary transformations in section 4. 

A central rationale for developing this framework is that so far, there are few/no studies/meta-

analyses comparing the properties of different socio-technical systems generally recognised 

methods for systematically assessing and comparing future transformation pathways. Moreover, 

there is no agreed(Wanzenböck et al. 2019; Rogge, Pfluger, and Geels 2020) method for 

performing analysis in them. Köhler et al 2019 identify a need to more systematically develop 

explanations of transitions processes. Thus, this framework intends to be use for analysing the 

complex ways in which pathways of socio-technical systems unfold. It shall also support 

policymaking and policy design as it allows forward looking analysis. 

The framework provides a foundation for comparing different forms of transformation processes 

and possibly developing a typology of these processes. We differentiate between dimensions that 

describe the elements of the socio-technical system under consideration and the aspects of change 

that (may) result in a system transformation. Regarding the system dimensions, we identified the 

following categories: functions of the socio-technical system, its characteristics, the context in 

which the socio-technical system functions and its specific agency. In contrast, our transformation 

dimensions consist of factors influencing the dynamics of socio-technical systems can be 

summarised as the drivers and barriers, politics (and governance), together with the description 

of the dynamics of the system. By structuring the search for significant factors (through 
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dimensions) and indicating central points of interest, the complexity of the analysis can be 

reduced. Change processes can be distinguished and major principles can be elaborated. This 

makes possible to search for patterns and ideally even leads to a typology. 

Regarding the next steps and improvements of this work, we identify the following. First, the 

dimensions could be further operationalized and serve as input for modelling approaches. Second, 

the dimensions could be refined, adapted, or reconsidered. Third, the relationships between the 

dimensions could be further refined. So far, we have suggested that these dimensions are 

interconnected. However, this work could benefit from a more rigorous analysis of how these 

dimensions are interconnected. Finally, case studies should be carried out using this framework, 

to show its usefulness in analysing system transformations.  
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Abstract 

This paper looks to embed sustainability transitions politics into the multi-level 

perspective (MLP) by developing the notion of a distinct and intersecting political landscape. 

It challenges the niche-regime dichotomy that has become prevalent in sustainability transitions 

research, elaborating on the distinctions made by Geels and Kemp (2007: 443) between the 

socio-technical landscape and the political landscape. The paper argues that the political 

landscape (largely consisting of political ideas and ideologies, policymakers, political parties, 

and political institutions) should be treated as separate and distinct from other landscape factors 

as its own level within the MLP. The distinction is necessary as the political landscape is far 

more dynamic than is often envisaged, entailing political contestations and power struggles, 

where other landscape pressures are mediated and interpreted, being socially constructed 

through the political landscape. It is also where much of the impetus for deploying the state, 

and where component elements of political feasibility, political will and political acceleration, 

reside (important elements, and yet understudied in transitions research). The political 

landscape is a location for transitions governance and management, often determining when 

exogenous content is exposed to the regime and niche, and exerting influence over windows of 

opportunities, closing some and opening others. As such, it is our argument that it is the level 

in which parliaments, governments, ministries and the predominant apparatus of the state 

should be placed within the MLP. Contrary to the majority of MLP analyses, the political 

landscape is not seen as being beyond the influence of regime or niche actors. In many cases 

the political institutions of the state play a pivotal and constitutive role in defining the rules that 

surround regimes and niches. Although politics is embedded at all three levels of the MLP 

 
1 This paper builds upon a previous conference paper presented at the 2017 International Sustainability 

Transitions (IST) Conference in Gothenburg, Sweden, titled “Political conflict as a driver for policy innovation 

and transformation”, with contributions from Oluf Langhelle, Florian Kern, James Meadowcroft, and Daniel 

Rosenbloom. Thanks also goes to Cameron Roberts and Håkon Endresen Normann for valuable comments. 
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(Meadowcroft: 2011), separating the political landscape from other landscape factors enables 

the MLP to capture politics more substantively, rather than view the political landscape as 

external and exogenous to regimes and niches. In doing so, the role of politics in transitions, 

and elaboration on notions of power, can be further articulated in sustainability transitions and 

visualised through the heuristic of the MLP. To illustrate this, the case of NorthConnect and 

Norwegian cross-border electricity interconnection is discussed, where the political landscape 

has been the main mechanism in influencing how and when new interconnectors are 

constructed. The case demonstrates the importance of the political landscape and how 

transitions can be driven primarily by political landscape dynamics. 

 

1. Introduction 

The transition to a sustainable development trajectory constitutes one of – if not the – 

core challenge for humanity in the 21st century. The adoption of the Sustainable Development 

Goals (SDGs) and the Paris Agreement in 2015 represent a growing consensus internationally 

to recognise the importance of climate change and the goals of sustainability. It would, 

however, be remiss to interpret this consensus as agreement on the approaches that should be 

taken to address key targets (and what those targets should be). This is because sustainability 

and transitions are inherently normative and political projects (Meadowcroft 2011; Avelino et 

al., 2016). Sustainability transitions are about “interactions between technology, 

policy/power/politics, economics/business /markets, and culture/discourse/public opinion” 

(Geels, 2011: 25). Generally, sustainability transitions research engages with the dynamics of 

large-scale socio-technical systems (STSs) that constitute persistent challenges to sustainability 

(Smith et al., 2010), the conditions under which STSs can be radically changed (Markard et al., 

2012), and the speed at which transitions can occur and how they can be accelerated (Sovacool, 

2016; Kern and Rogge, 2016; Sovacool and Geels 2016; Roberts and Geels, 2019).  

Interest in politics has in the last decade come to the fore in sustainability transitions as 

researchers have begun to explore how transitions can be influenced, resulting in a greater 

attention towards the political dimensions of transitions (e.g. Meadowcroft, 2011; Markard et 

al., 2012; Kern, 2012; Geels, 2014; Avelino et al., 2016; Geels et al., 2017). The multi-level 

perspective (MLP), “a fruitful middle-range framework for analysing socio-technical 

transitions to sustainability”, is used in this article as the point of departure to explore the role 

of politics and its interplay between and with the analytical levels of niche-innovations, the 

socio-technical regime, and the socio-technical landscape (Geels, 2011: 24). As a dominant 

framework, the MLP has been scrutinised extensively. A recurring theme raised in criticisms 

of the MLP is that it does not pay sufficient attention to power and agency and is not explicit in 

its situation of politics within its levels (Geels and Schot, 2007; Geels, 2011; Geels., 2019). In 

response to several of these criticisms, this article looks to specifically develop the political 

landscape, focusing on its intersection with the other levels of the MLP. 

The landscape and its interaction with the regime and niche levels is the least discussed 

and developed part of the MLP, as a niche-regime dichotomy has dominated much of the 

transitions discourse in recent years (Avelino et al., 2016). There is, therefore, a need to develop 

the political landscape and its intersection with the niche and regime levels to accentuate the 
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politics of transitions and to reinforce the locus of politics in the MLP and sustainability 

transitions research, giving heed to power and political interventions that are now increasingly 

acknowledged as being fundamental in accelerating transitions (Avelino, 2009; Meadowcroft 

2011; Sovacool, 2016; Langhelle et al., 2019; Roberts et al., 2018; Roberts and Geels, 2019). 

 In the MLP, all three levels (niche, regime and landscape) are infused by politics 

“politics is the constant companion of socio-technical transitions, serving alternatively (and 

often simultaneously) as context, arena, obstacle, enabler, arbiter, and manager of 

repercussions” (Meadowcroft, 2011: 71). Politics has the potential to play a powerful role in 

sustainability transitions by “defining the landscape, propping up or destabilising regimes, 

protecting or exposing niches”, which is why it requires greater attention (Meadowcroft, 2011: 

73). In terms of elaboration, more can be done to develop politics in the MLP. The development 

of a distinct political landscape is one way of achieving this. Politics at the landscape level can 

bridge and secure alignment between the three levels, either supporting transitions or assuring 

the status quo. However, the political landscape is more than just a powerful driver for 

sustainability transitions. Within the landscape itself, conflict can fuel different perspectives 

that can empower new and competing alternative niches and can also function as a selection 

mechanism for various technologies at the regime level through political processes at the 

landscape level. Furthermore, the political landscape can interpret the nature of the pressure 

that emanates from exogenous contexts in the socio-technical landscape, keeping some 

windows of opportunity open and closing others to either protect or expose regimes. This 

perspective challenges several key assumptions in the field of transitions: that socio-technical 

regimes are the primary selection mechanism (e.g. Raven et al., 2016); that the political 

landscape is relatively stable and changing only gradually (e.g. Hess and Mai, 2014), and that 

the political landscape is external (exogenous) to regimes and niches (e.g. Geels and Schot, 

2007). This paper disputes some of these presumptions, arguing that the political landscape 

should be separate from the socio-technical landscape due to its ability to be both exogenous 

and endogenous to niches and regimes. It further contends that transitions can be attributed to 

political contestation and interpretation within the political landscape, shaping, contesting, and 

enabling transitions as a result of how the political landscape is constructed within given 

contexts.  

 Whilst this paper is primarily theoretical, the case of NorthConnect and Norwegian 

cross-border electricity interconnectors is used to illustrate the importance of the political 

landscape. The development of interconnectors in Norway has been punctuated by political 

processes that have both driven transformational processes and simultaneously abated them. 

Using the MLP and its three analytical concepts (niche, regime, landscape), it is argued that 

neither the regime nor niche developments can explain the ongoing transformations in 

electricity interconnection in Norway. Instead, developments in Norwegian interconnection 

have been driven primarily by political tensions and conflict at the political landscape level by 

powerful political cleavages that have cut across traditional political divisions. The struggles at 

this landscape level constitute the main explanatory variables for the development of 

interconnector cables being supported some of the time and opposed at others by political 

landscape.  

 To provide an overview of relevant literature insights, this article first examines the 

growing literature on the role of politics in sustainability transitions. Then, the analytical 
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framework of the MLP is outlined. This is the most substantive part of this paper, which 

addresses the question of how to approach and analytically include politics within the MLP, 

drawing particular attention to the often-ignored landscape level and reviewing the MLP 

literature. It looks at how politics operates at the socio-technical landscape level, before 

developing and conceptualising the distinct level of the political landscape. In the final section, 

the development of Norwegian electricity interconnectors is analysed with the case of the 

NorthConnect cable to illustrate the importance of the political landscape. It looks at how 

landscape pressure(s) and regime developments have been constructed and framed in political 

terms, and how Norwegian interconnection has been driven from the political landscape. 

Simultaneously, landscape developments, and particularly the interpretation of these elements 

along with political interactions between the political landscape and regime, have themselves 

driven the construction of the current political landscape on energy and environmental issues 

in Norway. This demonstrates the dynamic nature of the political landscape, and how its 

temporal dynamics can occur on a significantly reduced timeframe when compared to the often 

slower-changing nature of the socio-technical landscape. The paper argues that what often 

appears as being largely the result of a state-driven transition process rather evolved as the 

result of political struggles over competing energy and environmental (and economic) strategies 

at the political landscape level. This level is infused with power, agency and intentionality by 

the actors who inhabit and constitute it, responding to (by mediating and interpreting) climate 

and sustainability pressures coming from the socio-technical landscape. 

2. The politics of transitions 

There is a substantial and growing body of literature on the politics of transitions (e.g. 

Avelino 2009; Voß et al., 2009; Meadowcroft, 2009; 2011; Grin et al., 2011; Kern, 2011; Späth 

and Rohracher, 2010; Hess, 2014; Geels, 2014; Fuenfschilling and Truffer, 2014; Rosenbloom 

and Meadowcroft, 2014; Swilling et al., 2015; Avelino et al., 2016; Avelino and Wittmayer, 

2016; Kern and Rogge, 2016; Geels et al., 2017; Köhler et al., 2019; Roberts and Geels, 2019; 

Markard and Rosenbloom, 2020; Turnheim et al., 2020). The increase on the focus of politics 

reflects both an acknowledgement of the pivotal role politics plays in transitions, particularly 

in many of the fastest historical transitions of the last century (Sovacool, 2016; Sovacool and 

Geels, 2016; Kern and Rogge, 2016; Bromley, 2016; Fouquet, 2016; Langhelle et al., 2019), 

and earlier criticisms of the MLP framework for insufficient attention to the role of actors, 

agency, political contestation, and power relations within processes of regime transformation 

(e.g. Smith et al., 2005; 2010; Genus and Coles, 2008; Meadowcroft, 2011; Rosenbloom et al., 

2016; Avelino et al., 2016; Avelino and Wittmayer, 2016). Whilst some of the criticism may 

be exaggerated, in the sense that many of these dimensions can be traced in various descriptions 

of the MLP (see Geels et al., 2016: 897; see also Geels, 2002; 2004; 2010; 2011; 2014; 2018; 

2020; Geels and Schot, 2007; Rosenbloom and Meadowcroft, 2014; Roberts and Geels, 2019; 

Geels et al., 2020), there still persists a call for greater focus on actors, agency, political 

contestation, and power relations both within the MLP and in sustainability transitions research 

(e.g. Avelino and Rotmans, 2009; Smith et al., 2010; Avelino et al., 2016; Köhler et al., 2019). 

In regard to the MLP, Rosenbloom et al. (2016) note that Geels (2011) draws attention 

to the need to better elaborate upon and explain power struggles and discursive activities, 

especially in the case of empirical transition accounts (see also Avelino et al., 2016). 
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Developing from this, Geels (2014) addresses the role of political resistance by incumbent 

regime actors to fundamental change, questioning whether green innovation is sufficient to 

bring about low carbon transitions. Politics is important within all levels of the MLP, 

particularly the crucial role of the state with its political institutions. Yet, there appears to be 

some confusion regarding the role that politics plays within developments on each level of the 

MLP. This article, therefore, looks to provide several insights on politics in sustainability 

transitions and contribute to the “crucial challenge” of how to “embed transition politics into 

transition studies” by employing the MLP framework (Avelino et al., 2016: 5).   

3. The multi-level perspective: the socio-technical landscape and politics in the MLP 

The MLP theorises socio-technical transitions as being primarily an interplay between 

three analytical levels; “niches (the locus of radical innovations), sociotechnical regimes (the 

locus of established practices and associated rules that enable and constrain incumbent actors 

in relation to existing systems), and an exogenous socio-technical landscape” (Geels, 2014: 23). 

These are described by Avelino and Wittmayer (2016: 631) as “three levels of functional 

aggregation”, where niches are places of innovative practices, regimes represent dominant 

institutions and practices, and the landscape includes exogenous macro-trends. As Geels and 

Kemp (2007: 443-444) note, the MLP’s key point is that “system innovations come about 

through the interplay between processes at different levels in different phases”, involving 

internal niche dynamics, and external regime and landscape developments, with “no simple 

‘cause’ or driver in transitions”. A transition requires that dynamics at three levels come 

together to align, support, interact, and reinforce one another. Through interactions and 

alignments among internal niche dynamics, regime-level processes and ostensibly exogenous 

landscape developments, transitions can unfold. 

Avelino and Wittmayer (2016: 631) note that definitions of the socio-technical regime 

have varied, stating that “an essential characterization lies in its dominant position and its 

reproduction of dominant structures in the societal system under study”. Still, there is consistent 

acknowledgement that regimes reflect the existing set of rules, routines and practices that 

different actors and institutions use in order to (re)create and sustain a specific technological 

system (Foxon et al., 2010; see also Rip and Kemp, 1998). Regimes account for the stability of 

socio-technical systems (Geels and Kemp, 2007), reproducing “longstanding development 

trajectories” (Rosenbloom et al., 2016: 1276).2 The regime, is therefore, “by definition-

associated with ‘power’, ‘dominance’ and ‘vested interests’” (Avelino and Wittmayer, 2016: 

631).  

Niches, like regimes, also consist of rules, technologies and actor groups. However, they 

are less stable, with smaller networks and fewer actors, and as a consequence of this more 

susceptible to shocks (Darnhofer, 2015). Geels and Kemp (2007: 443) describe niches as “the 

locus of radical innovations around which new systems may develop”, adding that “niches act 

as ‘incubation rooms’ for radical novelties, shielding them” (Schot, 1998). These “protective 

spaces” where niches reside (Smith and Raven, 2012: 1025), allow for novel innovations to be 

 
2 Geels and Kemp (2007: 442) define socio-technical systems as “made up by a cluster of elements, involving 

technology, science, regulation, user practices, markets, cultural meaning, infrastructure, production and supply 

networks. This cluster of elements forms a socio-technical system”, that is “the tangible elements needed to fulfil 

societal functions.” 
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sheltered from selection pressures and adverse market effects. Innovation efforts within these 

spaces interact with the established regimes within a macro-landscape. As Rosenbloom et al. 

(2016: 1276) discuss, the early strands of transition research viewed niches as being “the 

principal seeds for change” (Kemp et al., 1998; Rotmans et al., 2001, Geels, 2002). However, 

more recent interpretations have suggested that “niche-regime symbioses and even regimes 

themselves may play important roles in driving transformations” (Rosenbloom et al., 2016: 

1276: see also Geels and Schot, 2007; Verbong and Geels, 2010).  

3.1 The socio-technical landscape 

The socio-technical landscape is quite different to that of the niche and the regime levels 

of the MLP and refers to what Geels and Kemp (2007: 443) explain are “aspects of the 

exogenous environment that is beyond the direct influence of actors”. Its original definition was 

given in Geels (2002: 1260) and explained in the following way: 

“Technological trajectories are situated in a sociotechnical landscape, consisting of a set 

of deep structural trends. The metaphor ‘landscape’ is chosen because of the literal 

connotation of relative ‘hardness’ and the material context of society, e.g. the material 

and spatial arrangements of cities, factories, highways, and electricity infrastructures. 

The ST-landscape contains a set of heterogeneous factors, such as oil prices, economic 

growth, wars, emigration, broad political coalitions, cultural and normative values, 

environmental problems. The landscape is an external structure or context for 

interactions of actors. While regimes refer to rules that enable and constrain activities 

within communities, the ‘ST-landscape’ refers to wider technology-external factors. The 

context of landscape is even harder to change than that of regimes. Landscapes do 

change, but more slowly than regimes.” 

The landscape constitutes the macro-level, consisting of “slow changing external factors, 

providing gradients for trajectories” (Geels, 2002: 1261). It is regarded as “more stable than 

‘lower’ levels in terms of number of actors and degrees of alignment between the elements” 

(Geels, 2011: 26). For example, Hess and Mai (2014) operationalise the landscape in terms of 

several relatively durable geographic (e.g. land area), natural resource (e.g. fossil fuel 

endowments), demographic (e.g. population), economic (e.g. gross domestic product (GDP)), 

and political (e.g. degree of democracy) factors that impinge upon niche and regime 

interactions. Whereas others note that external landscape pressures tend to “take decades to 

accumulate and exert their full influence” (Turnheim and Geels, 2012: 44).  

 Despite appreciating the relatively durable features of the landscape, it is also recognised 

that the landscape involves more rapid fluctuations. It has long been understood that shocks or 

moments of turbulence at the landscape level may disrupt regime and niche interactions, 

opening pathways to system change (Geels and Schot, 2007). In response to criticisms that the 

landscape level was mainly a residual analytical category, Geels (2011: 36) argued that the 

landscape concept could be made more dynamic by following Van Driel and Schot’s (2005) 
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more differentiated view of landscape dynamics.3 This entailed viewing the landscape 

according to three types of changes: “(1) factors that do not change (or that change very slowly), 

such as physical climate, (2) rapid external shocks, such as wars or oil price fluctuations, and 

(3) long-term changes in a certain direction (trend-like patterns), such as demographical 

changes” (Geels, 2011: 36: see also Van Driel and Schot, 2005). Beyond this, Geels (2011) 

acknowledged the need for further theorisation of the landscape by scrutinising not only 

landscape developments that destabilise regime configurations but also those that help stabilise 

and perpetuate the existing arrangements. As part of this, there may be opportunities to explore 

reverse causality or, in other words, how regime shifts can contribute to landscape change. This 

alters somewhat the earlier interpretations from Geels and Schot (2007), where the landscape 

was seen as being largely beyond the influence of regime actors.   

 Whilst responses to the calls for deeper scrutiny of the landscape level have been sparse, 

several recent studies have contributed to better understanding this dimension. For example, 

Chandrashekeran (2016: 1642) suggests that the macro-level structures of the landscape 

“emerge out of lower level processes and these microprocesses are embedded in broad 

structures” (see also Peck, 2005; MacKinnon et al., 2009). Accounting for the multiscalar 

quality of the socio-technical landscape, this conception embraces several interesting aspects: 

(1) the way in which ideas may be (re)produced within specific contexts and networks of 

interaction but also move beyond these boundaries; (2) that transitions manifest within and are 

modulated through unique geographical political economies (e.g. Rosenbloom and 

Meadowcroft, 2014); and (3) the central importance of agency and the need to account for a 

broader set of actors extending beyond regime and niche assemblages (e.g. Coenen and Truffer, 

2012; Coenen et al., 2012). Some have interpreted the landscape as being a “multi-layered 

institution that is constantly changing, responding to both external and internal activities” 

(Morone et al., 2016: 64). In this, pressures can be understood as being directed through 

economic and political challenges (e.g. public and private incentive frameworks) by actors. 

Others similarly seek to connect agency and the landscape, examining context-agent 

interactions within transitions processes (e.g. Antadze and McGowan, 2017; Falcone et al., 

2018). Not only does this encompass broad and external pressures, which are ostensibly outside 

of the influence of actors, but it also shows how these factors are imbued with intentionality 

and agency. Whilst efforts have been made to systematise these international factors (e.g. 

Martínez Arranz, 2017), much more can still be done to represent the role of politics at the 

landscape level. 

3.2 Politics in the MLP 

All three levels of the MLP are infused with politics in different ways (Meadowcroft, 

2011). At the niche level, actors require support and protection from selection environments 

and are fighting other niches whilst simultaneously advocating for the novelty of their potential 

innovation to meet various societal goals (which are often themselves political in nature) (Smith 

and Raven, 2012). From the start, socio-technical regimes have included policy as a part of the 

 
3 Geels (2011: 36) notes “The landscape level has been criticized for being a residual analytical category, a kind 

of ‘garbage can’ concept that accounts for many kinds of contextual influences. This is a fair criticism, which 

can be made productive by reformulating it as a need for more theorization.” 
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regime – which is related to one other defining characteristic of socio-technical regimes: rules. 

Consequently, Geels (2002): 1262) included seven dimensions in the socio-technical regime: 

“technology, user practices and application domains (markets), symbolic meaning of 

technology, infrastructure, industry structure, policy and techno-scientific knowledge”. In 

Geels (2011: 25), it was also made clear that the policy dimension of the socio-technical regime 

embraces power and politics. In fact, Geels (2011: 25) acknowledges the importance of politics 

in transitions stating that it is “unlikely that environmental innovations will be able to replace 

existing systems without changes in economic frame conditions (e.g., taxes, subsidies, 

regulatory frameworks)” and that this “will require changes in policies, which entails politics 

and power struggles, because vested interests will try to resist such changes”.  

How incumbents resist regime change has become an important theme in sustainability 

transitions research, with a number of researchers addressing the issue (e.g. Kern and Smith, 

2008; Stenzel and Frenzel, 2008; Geels, 2014; Ratinen and Lund, 2017; Turnheim and 

Sovacool, 2020). Geels (2014: 23) explores several ways that incumbent industries in the case 

of electricity production (coal and natural gas) resist fundamental system change through 

discursive, material, instrumental and institutional forms of power. In the analysis, incumbent 

firms and policymakers are conceptualised as forming a core alliance at the regime level, 

orientated towards maintaining the status quo due to a number of mutual dependencies (Geels, 

2014). In light of this, Geels (2014: 27) concludes that “one way to introduce power and politics 

into the MLP is to conceptualize relations between policymakers and incumbent firms as a core 

regime level alliance, which often resists fundamental change.” 

 There are multiple ways to conceive and introduce power and politics into the MLP. 

Whilst incumbent firms and policymakers can form core regime alliances (and often do), they 

do not necessarily need to. In fact, most democratic states consist of vocal opposition parties 

that provide challenges to the incumbent government and wish to alter the rules that support 

and sustain certain regimes. Political institutions, as well as various actors – governments, 

parliaments and ministries – can be part of, or allies of, the regime.4 In some circumstances 

state personnel may be considered “inside” the regime, operating as components. Also, sector 

ministries may be in such a position of power (with state-owned enterprises involved) where 

there is direct organisational, legal, or financial links, that they are inside the regime. However, 

everyone who supports the status quo (the regime in question) should not necessarily be 

considered part of the regime. For example, journalists, politicians, and other societal actors 

can be “allied” with or “supporters” of the regime, and they can also be “averse” to or an 

“opponent” of the regime.  

 Policymakers, whether they are elected officials, ministers, members of parliament or 

un-elected policymakers or civil servants working in ministries, operate within the broader 

context of the landscape level. Geels and Kemp (2007: 443) use the notion of a heterogenous 

socio-technical landscape: “the seamless web approach, highlighting the alignment of many 

heterogeneous elements, e.g. physical artefacts, organisations, natural resources, scientific 

elements and legislative artefacts”. They further differentiate between a material landscape that 

changes very slowly and a political landscape that is “more dynamic: we may witness 

 
4 Whether policymakers are part of the regime or not is primarily an empirical question for the particular regime 

that is under study; in some cases they will be and in others they will not. 
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revolutions, new coalitions and new ideas, creating room for novelty and system change” (Geels 

and Kemp, 2007: 443). In later discussions, Geels and Schot (2010: 25-26) argue that 

“landscape pressure does not mechanically influence regimes. Instead, this influence is 

mediated by actors’ perceptions, negotiations, and agenda setting” and that it works through 

elements that lead “to particular windows of opportunity and tensions”. In the following, we 

argue that whilst the political landscape has a number of features in common with other 

landscape factors, it should instead be considered a distinct landscape.  

4. A distinct political landscape and its intersection with the MLP’s levels 

This paper is not the first to advocate for the introduction of an intermediary level in the 

MLP. Figenbaum (2017), building partly on Nykvist and Nilsson (2015), introduced a “national 

governance” level in between the socio-technical landscape and the regime of the MLP in order 

to explain the on-going battery electric vehicle (BEV) transition in Norway.5  The justification 

for this, is that in terms of climate policy “the national governance network will act on 

influences from the landscape, seeking to push the regime and support niches. Consequently, 

there is an argument for lifting the national governance network out of the regime level” 

(Figenbaum, 2017: 17). More specifically, it is argued by Figenbaum (2017: 30) that the 

Norwegian Parliament “established a broad political agreement on the BEV policy framework 

as part of the general climate policy”, by creating a stable long-term framework to support 

niches.  Hence, there is an “interaction between the layers, especially the governance network 

and the niche actors, [which] laid the foundation for the breakthrough” in the context of BEVs 

in Norway (Figenbaum, 2017: 30). This paper follows a similar thought process; however, it 

refers to a level in which broad political agreement and governance can influence regimes and 

niches as the political landscape. The political landscape has multiple spatial components, 

rather than being restricted to a national level (it can be global, international, regional, national, 

provincial and municipal). Furthermore, the political landscape is already conceptually partially 

developed by Geels and Kemp (2007), being a factor that is already incorporated into the MLP 

– albeit somewhat hidden in the larger exogenous context of the socio-technical landscape level.   

In Geels and Kemp (2007: 443) a distinction between a heterogenous socio-technical 

landscape and a political landscape is made. This begs the question: What is it that separates 

the political landscape from the wider socio-technical landscape? Four features are of 

particular importance in this distinction: (1) the temporal dynamics and relative hardness of the 

political landscape; (2) the scale at which the political landscape can be viewed; (3) the more 

endogenous, agential and intentional character of the political landscape, and (4) the 

characteristics of contestation, negotiation and power struggles, which inform political 

processes such as policy formulation. Below we elaborate on these features. 

 
5 Figenbaum (2017) also operates with an international landscape, arguing that BEV policy would not have 

worked without the long-term developments in Li-Ion batteries, more stringent EU regulations on CO2, global 

climate policy negotiations, the ZEV mandate in California, the development of BEVs by Nissan, Tesla and 

other traditional automakers. Also, Figenbaum (2017: 32) introduces a spatial scale and timeline, arguing that 

“the MLP framework’s weakness is that it is not focusing on regional diffusion mechanisms or an individual’s 

adoption decision. The dynamics in Norway started in initial niche markets is scattered around the country in 

cities, and in areas where users had large toll road cost savings”. 
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4.1 The temporal dynamics and relative hardness of the political landscape 

 First, the political landscape can be thought of in terms of its temporal dynamics. Geels 

(2002) and Geels (2011) discuss the slow-changing nature of the socio-technical landscape in 

contrast to the regime. Whilst many elements of the socio-technical landscape can be considered 

slow-changing, it is questionable whether the political elements of landscapes change more 

slowly than regimes. The twentieth century has witnessed rapid and significant changes in 

political ideologies, such as the rise and fall of fascism and communism, Keynesianism after 

the Second World War, and the rise of neoliberalism. We can juxtapose this with some socio-

technical regimes that have, in comparison, lasted far longer, such as the automobile regime 

and the associated fossil fuel regime, which up until recently have had little structural 

reorganisation or substantial niche-inspired challenges. It is also important to differentiate the 

relative hardness of the political landscape versus the regime and other landscape factors. 

Regimes are understood as being dynamically stable assemblages of socio-technical 

components (e.g. the longstanding internal combustion engage-based passenger vehicle regime) 

that tend to move along well-established evolutionary trajectories (Berkhout, 2002; Geels, 

2004). While socio-technical landscape factors are varied and may involve relatively rapid 

shocks (e.g. natural disasters, economic recessions, pandemics), they are typically seen as 

deeper and more gradually changing structures or contextual forces that are beyond the 

influence of actors in the short-run (Van Driel and Schot, 2005).  

Cleavages are one way of describing the political landscape “along the fault lines of 

society” (Damen, 2013: 944). The classic cleavages identified by Lipset and Rokkan (1967) – 

between the centre and periphery, state and church, urban and rural, owners and workers – grew 

out of the national and industrial revolutions and led to “long-term alignments between social 

groups and political parties” (Damen, 2013: 944). From the mid-1970s, however, the classic 

cleavages appear to have declined in importance and the party system has increasingly come 

under pressure from changes in societal values and new social movements leading to electoral 

volatility, the emergence of new parties and subsequently the emergence of new cleavages. The 

political landscape shares characteristics with other landscape factors, such as a form of stability 

and being slow to change (old institutions, like parliaments, are good examples of this), and 

also long-term changes in certain directions (trend-like patterns like the reduced importance of 

social background variables for party choice resembling other demographical changes in 

society). Whilst this is in keeping with the more common interpretations and definitions of the 

socio-technical landscape, the political landscape can also change very quickly.  

In recent years, there have been abrupt and rapid changes in politics, such as the 

“rejection” of Europe in the United Kingdom (UK) as a consequence of the Brexit referendum, 

and the presidential election of Donald Trump in the United States of America (USA) heralding 

a change in the traditional democratic-republican ideological divisions and mainstream 

traditional conservative republicanism.6 Also, in the context of COVID-19, a sharp change in 

politically-driven fiscal and monetary policy, with the UK, USA and other states printing vast 

 
6 Whilst pressures have been building for decades that have contributed to these changes (e.g. Euroscepticism, 

class representation in politics, immigration concerns etc.), these events unfolded rapidly relative to the 

landscape’s characterisation of being slow and gradual to change; they cannot be considered examples of shocks, 

but rather of the speed at which political change can occur.   
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sums of money to support their economies, protecting industries (many of which were 

struggling pre-COVID-19 e.g. national airlines such as Norwegian, and many high-street retail 

outlets) and directly employing millions of people through what is in effect a state-sponsored 

wage through furlough schemes, aptly demonstrates the speed of reaction to landscape 

developments by political institutions and actors. In addition to this, there are frequent changes 

in broad political coalitions and changes in government (political actors), which can have 

profound consequences for regimes and niches and the type of support or opposition that exists 

to them. This, arguably, following Geels and Kemp (2007: 443) makes the political landscape 

far more dynamic than many other landscape variables, with dynamics that may impact on 

regimes and niches quickly and significantly, interpreting and socially constructing landscape 

pressures.  

4.2. The scale at which the political landscape can be viewed 

The political landscape (and other landscape) factors, like niche or regime factors, can 

be found at different scales. Politics occurs at different levels: global, international, regional, 

national, provincial and municipal levels. The political landscape is also scaled with different 

levels that are appropriate for different regimes and different contexts. For example, Raven et 

al., (2012: 70) distinguish between a spatial level (they use the example of territory and 

territorial factors) and a relative spatial scale that is socially constructed “through networks of 

actors and cut across territories”. The political landscape, like regimes and niches, therefore, 

consists of different processes operating at different political, spatial and temporal scales. An 

example of this comes from Schmidt and Thatcher (2013: 6), who discuss neo-liberalism’s 

variability: 

“…neo-liberalism is highly varied. It has been adopted, adapted, and applied in 

differing ways across domains from economic markets to welfare. Equally, national 

variants have been established across countries that range from traditionally ‘liberal’ 

economies such as in Britain to statist and corporatist economies, such as in France, 

Italy, Germany, and the Scandinavian nations, and at both national and EU levels”. 

As such, the scale at which the political landscape can be viewed at depends upon the context 

and case, and the role that politics and policy plays. Within a domestic context, the political 

landscape may formulate responses at a national level differently to global, international, 

provincial and municipal levels. In states where the provincial and municipal levels operate 

with a large degree of autonomy, it is not unusual for the same political parties to have opposing 

perspectives, interacting differently with other actors within the political landscape. An 

example of this could be construction projects (e.g. energy infrastructure projects like electricity 

interconnectors) which are supported at a municipal level by local political actors (e.g. because 

they generate jobs and money for the local economy), but are opposed at a national level by 

different political actors (e.g. who have different concerns such as energy security and how it 

affects energy exports) who may even be within the same political party. Hence, the political 

landscape can be viewed as operating at multiple different levels.   
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4.3 The more endogenous, agential and intentional character of the political landscape 

 The political landscape is distinct from the socio-technical landscape because it has its 

own unique and important dynamics. One of these dynamics is that it can be both exogenous 

and endogenous to regimes and niches at the same time. The political landscape can be 

exogenous to regimes and may be beyond the direct influence of actors in the regime. However, 

as Geels (2014) shows, there are a number of ways in which the political landscape can be 

influenced and co-opted, which ‘blurs’ the distinction between the regime and landscape. The 

political landscape, therefore, does not fit the description of being solely beyond the influence 

of regime actors. Political campaign contributions and lobbying efforts directed towards 

politicians and policymakers, from part of the regime or allies of it, demonstrate this interaction 

and influence. The political landscape can also interfere with regimes, by supporting them or 

exposing them to a range of advantageous or disadvantageousness circumstances. Furthermore, 

it can interpret other landscape pressures, choosing to open, close, shorten or prolong windows 

of opportunity, mediating pressures and deciding which novelties have the potential to ‘reach’ 

the regime. Therefore, the political landscape with its agential and intentional character is not 

out of reach of the influence of actors, and subsequently is capable of being both endogenous 

and exogenous to niches and regimes. 

4.4 Contestation, negotiation and power struggles in the political landscape 

 The political landscape is further distinguished from other landscape factors by its own 

dynamics with political contestations, negotiations and power struggles. These depend on the 

institutional characteristics of the specific political institutions in question. When we think 

about the “classic” description of a transition from the perspective of the MLP, it is seen as: 

“Landscape factors might put pressure on existing regimes and open windows of opportunities 

for niches to break through and contribute to fundamental changes, or shifts, in socio-technical 

regimes” (Markard et al., 2012: 958; see also Geels and Schot, 2007). However, when we think 

about the political landscape this is problematic, as it can be seen as operating between the other 

landscape factors and the regime. Rosenbloom et al. (2016: 1286) describe how landscape 

factors are endogenised (developed internally) by regime and niche actors:  

“while the landscape has exogenous elements, these elements may be endogenized 

through political struggles. Within episodes of political contest, the landscape can be 

understood as a latent potential that can be creatively and selectively interpreted by 

actors in order to develop legitimacy building or eroding narratives, placing pressure on 

opponents (i.e., opening up or closing niche space within the regime). In other words, 

the landscape may be largely socially constructed—it is interpreted and made 

meaningful through the actions of agents operating in the niche or regime seeking to 

advance their perceived interests. And, as a result, the way in which the landscape is 

endogenized through the ideational activities of these agents as they modulate niche 

space and open up transformative trajectories is an important part of transitions that 

merits further attention.” 

This same argument that Rosenbloom et al. (2016) make (above) can also be made about the 

political landscape in relation to other landscape factors. Other landscape pressures can be 
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mediated and socially constructed through the political landscape. For example, questions such 

as What does the landscape factor of climate change imply for a nation? or What should be the 

national emission targets? are extensively debated, negotiated, contested, and determined by 

parliaments and governments and to the larger extent politics. It is not the regime or niche level 

that decides how these questions are answered, although they can both influence politics by 

using the power and mechanisms at their disposal and by forming the alliances that Geels (2014) 

describes. The debates, negotiations, contestations and power struggles, all play out amongst 

and between policymakers and interest groups, distinguished by those who are part of or allies 

of the regime, who look to either sustain the status quo or want to change it to something else. 

4.5 The socially constructed nature of the political landscape and its role as ‘interpreter’ 

 Parliaments and governments (in western democracies at least) are extremely powerful 

actors in interpreting landscape changes and in influencing how they are socially constructed. 

This is because they can interpret and simultaneously react to them by formulating various 

responses in policy. Kuzemko et al. (2016: 96) note that “political institutions mediate … 

between forces for sustainable change and forces of continuity”. Whilst political institutions 

play an important role in answering and interpreting questions concerning large structural 

changes, it is important to note that the political landscape stretches beyond just these 

institutions to include policymakers, political parties, interest groups, citizens and social 

movements; actors and intentional agents working for both change and continuity. Ideological 

perspectives and political cleavages that exist function as ‘filters’ for the social construction of 

other landscape factors.7 This, to some extent, explains why transitions are slow. Whilst the 

left/right political cleavage still exists in most cases, and plays an important role, its significance 

has declined as new cleavages have emerged, such as the energy and environmental cleavages, 

that often cut across the left/right cleavage (Aardal and Waldahl, 2004; Aardal and Bergh, 

2015). Whilst political ideologies are resilient, they are also adaptable to new societal 

challenges. Dryzek (2013) highlights this by arguing that most of the ideologies of the 20th 

century come from industrialisation and are anchored in the industrial society; in contemporary 

times they are struggling with how to adapt to environmental challenges.  

 Political landscape actors (parliaments, governments, policymakers, political parties, 

interest groups, and social movements), whilst being key interpreters of other landscape factors 

are simultaneously key interpreters of regime problems and niche developments. Furthermore, 

the ‘windows of opportunity’ that originate from landscape developments placing pressure on 

the existing regime, are to some extent interpreted by the political landscape. The exogenous 

content of the landscape, economic shocks and crises, create market downturns and 

opportunities. However, the political landscape and the response it formulates to these pressures 

often determines whether a window is open or closed and when and for how long it stays open 

or closed. The financial crisis in 2007/2008, various oil crashes in the last several decades, and 

the COVID-19 pandemic demonstrate how depending on how the political landscape is 

constructed in a country, the mechanisms and level of support or exposure a government creates 

 
7 There is a large debate, including definitional disputes, surrounding the term ‘cleavage’ and ‘political 

cleavages’ (Bornschier, 2009). These discussions are similar to those on change and stability in the transition 

literature. In terms of cleavages, it typically refers to concerns of stability in the party system, changes in voter 

loyalty and behaviour, amongst other issues. In essence, a cleavage is a “compounded divide” (Bartolini, 2005; 

Deegan-Krause, 2007), encompassing interests, normative or attitudinal outlooks, and a strong organisational 

base. For more, see Lipset and Rokkan, 1967; Budge and Farlie, 1978; Bartolini and Mair, 1990; Knutsen and 

Scarbrough, 1995; Stoll, 2004; Bartolini, 2005; Deegan-Krause, 2007; Bornschier, 2009; Damen 2013. 
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for regimes is formulated through its interpretation of these pressures and the interactions it has 

with the regime. As Normann (2015) explains in the context of offshore wind and petroleum in 

Norway, responses from the Norwegian Government closed the window of opportunity for 

offshore wind to support diversification of Norwegian energy resources between 2005 and 

2012. This is despite significant landscape pressures on the incumbent petroleum energy 

industry in Norway and opportunities for wind to develop in an environment of only modest 

governmental support. Politicians and political parties constantly look for ways to solve 

political and societal problems, usually looking to do so at the lowest costs. However, different 

perspectives lead to different cost calculations on the solutions. Jørgensen (2012) highlights 

how this makes conflicts and multiple ways of viewing socio-technical systems and social 

constructions of landscape factors crucial for possible alignment and convergence in 

sustainability transitions.  

4.6 A location for deploying the state: Political feasibility, political will, and political 

acceleration 

In recent years, political feasibility (Gullberg, 2013; Schubert et al., 2015; Geels et al., 

2020), political will (Kern and Rogge, 2016), political acceleration (Roberts et al., 2018; 

Roberts and Geels., 2019), and the deployment of the state to guide transitions (Langhelle et 

al., 2019) – essentially the role that politics can play in steering and influencing transitions – 

has begun to be investigated by researchers looking to understand the politics of sustainability 

transitions (see also e.g. van den Bergh et al, 2011; Loftus et al., 2015; Geels et al., 2017; 

Patterson et al., 2018; Turnheim and Nykvist, 2019; Jewell and Cherp, 2020). Whilst the politics 

of transitions is still being understood, its complexity, related to the sub-optimal nature of 

politics, political contestation and negotiation amongst different actors, has proven difficult to 

conceptualise and theorise. In the search for transitions policy, van den Bergh et al. (2011: 8) 

note that considerations need to be rooted in more realistic understandings of both the way that 

politics and policy operate and form, as well as acknowledging how the system is constructed 

and functions: “Perhaps, one could see the search for transition policy as a kind of third-best 

policy approach, which tries to add realism about the complex political and socio-economic 

system in which policies need to be implemented and to function”. The political landscape is 

informative of how politics within a given context is socially constructed and operates. The 

feasibility or will of politics to enact system change is in part determined by the political 

landscape as it is the location from which the impetus and power of politics to exert influence 

over transitions (or not) resides.  

The way that the political landscape intersects with regimes and niches, interprets 

exogenous contexts, contests alternate and non-status quo agendas, and decides on whether 

windows of opportunity are open or closed, can consequently be said to be indicative of political 

feasibility and will, and of the potential to accelerate and manage transitions. The political 

landscape speaks to what parliaments, governments, ministries, politicians, policymakers and 

other important actors and groups want to do and think they can do, by highlighting the 

constraints that prevent transitions occurring and limit the agency of policymakers.8 The 

 
8 Many of these concepts – political feasibility, political will, political acceleration, deploying the state etc – are 

difficult to define and even harder to explain and trace in the context of sustainability transitions. Whilst much 

more research is needed to illuminate the “black box” of political decision-making and policy formulation, there 

is great potential to understand these phenomena through a “constraint-based” approach, that looks at what 

constraints are present in a given case and how political actors and policymakers interpret and react to these when 
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political landscape is simultaneously indicative of the risk aversion that policymakers face, both 

a limiting and enabling factor in political will and the location for politics to accelerate 

transitions and to deploy the state (Meadowcroft, 2011; Kern and Rogge, 2016; Roberts et al., 

2018; Roberts and Geels., 2019). The socially constructed nature of the political landscape and 

the way it interprets landscape, regime, and niche developments, is inherently about these 

features.  

4.7 Characteristics of the political landscape and its placement within the MLP 

The political landscape shares characteristics with other landscape factors by being able 

to change slowly, however, it can also depart from this by being able to change and adapt 

quickly. It is distinct and separable from other landscape factors is three main ways. First, it is 

more dynamic; there are frequent changes in broad political coalitions, and governments change 

quite often, with political contestations and power struggles where different ideologies 

compete. Second, it is both exogenous and endogenous to regimes and niches at the same time; 

it is not fully detached from the other levels, and it is possible to influence and also exploit the 

political landscape to some extent by forming alliances and by co-opting political process 

through exercising different types of power and incentives, such as using capital to influence 

politics or providing advantages to policymakers and politicians who support their cause. And 

third, it lays in between the other landscape factors and regimes and niches, mediating and 

socially constructing the other landscape factors and their political policy implications for 

regimes and niches. 

As a consequence of the above arguments, two figures illustrate the distinctness of the 

political landscape. Figure 1. places regimes and niches in the broader context of the political 

landscape – understood to be parliaments, governments, policymakers, political parties, interest 

groups, and social movements. It illustrates how the political landscape can be viewed as an 

‘interstitial fluid’ (an intervening space) that helps to focus, mediate, and construct interactions 

amongst and between the socio-technical landscape, regime, and niche levels, whilst also acting 

as an interpreter of landscape factors. 

 

Figure 1: The political landscape as an interstitial fluid.  

 

Figure 2. is the well-known and frequently used illustration of the MLP. However, this version 

of the MLP has been modified to illustrate where the political landscape is situated and operates 

from, showing also its distinction from and intersection with the niche, regime, and landscape 

 
making decisions. For more, see Huitt (1968); Meltsner (1972); Majone (1975); Webber (1986); Gilabert and 

Lawford-Smith (2012); Erman, E., & Möller, N. (2019). 
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levels. The original MLP figure was extended, with the gap between the socio-technical 

landscape and socio-technical landscape levels being increased (to make room for the addition 

of the political landscape level). All amendments from the original MLP figure are those shown 

in red (or light grey for non-colour versions). 

  

 

Figure 2: The political landscape as a distinct level within the MLP and its interlinkages to 

the niche, regime, and landscape levels. 

 

As shown in both figure 1 and 2, the other (aside from political) factors are interpreted and (may 

be) endogenised (in various ways) at all three levels; niche, regime and political landscape. 

Interpretations at the political landscape, and how these play out in politics – notably 

parliaments, government coalitions and so forth – is to a large extent what determines policies, 

and subsequently what influences regime and niche interpretations and actions.  

 At a national level, in many cases, the political institutions of the state play a pivotal and 

constitutive role in defining the rules and policies that surrounds regimes and niches. An 

example of this is the Energiewende in Germany. Geels (2014: 26) highlights the importance 

of governments in supporting and shaping both regimes and niches noting how they “support 

and shape economic sectors in specific ways, e.g. through tariff protection, loans, cash grants, 

government purchases, patents, tax concessions, information and research services”. In fact, so 

dependent are regimes and niches on governmental support, that Geels (2014: 26) further 

highlights this dependency quoting Lindbloom (2001: 42): “If the market system is a dance, the 
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state provides the dance floor and the orchestra”. In order to illustrate and substantiate the above 

points, the role of the political landscape in the case of Norwegian cross-border electricity 

interconnection, specifically the NorthConnect cable, is explored from the perspective of the 

MLP. This analysis builds on earlier work concerning how politics plays an important role in 

determining whether Norway builds more electricity interconnector cables (e.g. Gullberg, 2013; 

Gullberg et al., 2014; Puka and Szulecki, 2014; Moe, 2015; Charmasson et al., 2018). The case 

is an illustration of the important role that the political landscape plays, and how according to 

its social construction at a given time, different decisions are made and possibilities available.  

5.  The political landscape as the primary mechanism for electricity interconnector 

expansion in Norway – the case of NorthConnect 

 The construction of new electricity interconnector cables has become one of the most 

contested policy areas in Norway in recent years (Gullberg, 2013; Hermansen and Bang, 2020). 

Debates on interconnectors can be viewed as rooted in several cross-cutting political cleavages 

that transcend traditional left/right divides. These discussions entail aspects of the 

energy/environmental cleavage in Norway, which has been distinguished from other policy 

debates by the conflicts it has caused; “Environmental issues have become established as a 

permanent line of conflict in Norwegian politics (Knutsen, 1997). They cut across the 

traditional left/right axis, divide potential coalition partners, and create internal discord” 

(Tjernshaugen, 2011: 222). Still, the cleavages forming around the topic of interconnectors are 

not explicitly the same as those found in environmental issues, being even more conflictual and 

cutting across even the established environmental lines of conflict (Gullberg, 2013 Karlstrøm 

and Ryghaug, 2014). Instead, within the political landscape, contestation, negotiation and 

power struggles amongst political actors in the Norwegian Parliament, Government, Ministries, 

political parties, policymaking, interest groups, the regime (across multiple regimes e.g. energy 

intensive industries (EIIs), power generators) and within social movements, have led to 

different cleavages forming on the issue of interconnectors according to certain key factors. 

Gullberg (2013: 620) identified several important factors contributing to the support or 

opposition to interconnectors and renewable energy export in Norway amongst politicians, 

political parties and interest groups: cost-efficiency, domestic electricity prices, energy security, 

economic growth, greenhouse gas emission reductions, profitability, nature conservation and 

jobs (see also Puka and Sculecki, 2014). Related to these factors, sovereignty, integration with 

the European Union (EU) and ownership have also played a significant role in recent years.9 

This has led to political cleavages forming in support or opposition to interconnectors on a near 

case-by-case basis in recent years. In light of this, we argue that the political landscape can be 

seen as the primary mechanism for influencing whether Norway expands its interconnection 

capacity as it is driven by the different cleavages that operate and form within it. The political 

landscape’s interpretation of other landscape pressures, and its intersection and interaction with 

the regime (and niche, but not so much in the Norwegian case), demonstrates its dynamic nature 

and importance in influencing transitions.   

 
9 Climate change, whilst being part of the debate and invoked by some proponents of interconnectors, has not 

been a particularly strong driver. Instead, climate change has been a landscape factor that has created pressure on 

the political landscape and opened up windows of opportunity, that have, in turn, created circumstances that 

actors within the political landscape have had to address in Norway. It is, therefore, an ‘indirect’ issue to the 

interconnector debate. This is discussed in section 5.4. The political landscape as interpreter of landscape 

pressures in Norway. 
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5.1 The NorthConnect interconnector and cleavages within the political landscape 

The construction of the political landscape at a given time leads to different political 

cleavages and interpretations of energy and environmental issues in Norway (e.g. Aardal, 1993; 

Knutsen, 1997; Aardal and Waldahl, 2004; Aardal, 2011; Tjernshaugen, 2011; Tjernshaugen et 

al., 2011; Gullberg, 2013; Karlstrøm and Ryghaug, 2014; Moe, 2015; Aardal and Bergh, 2015). 

An example of this is the recent decision to delay the construction of the NorthConnect 

interconnector in late March 2020. The Norwegian Government chose to suspend the £1.3 

billion 1400MW cable to Scotland late in the decision-making process. The Minister of 

Petroleum and Energy, Tina Bru (a member of the Conservative Party and part of the incumbent 

Government coalition) stated that the reason for this delay was that “we do not have sufficient 

information to reach a decision regarding NorthConnect”, explaining that “we need to get a 

better understanding of the effects of the operation of the two interconnectors currently under 

construction” (Ministry of Petroleum and Energy, 2020). Bru’s statement is the official 

narrative of Prime Minister Erna Solberg’s coalition Government (consisting of a coalition 

between the Conservative Party, Liberal Party, and Christian Democratic Party, as of July 

2020). However, this explanation does not reflect the reluctance of Solberg’s coalition to delay 

NorthConnect or the political contestation that drove it. Only two months earlier, Solberg had 

refused to commit to delaying NorthConnect, appearing to be in favour of its construction. In a 

debate in the Norwegian Parliament in the third week of January 2020, Solberg said in reply to 

opponent of NorthConnect Bjørnar Moxnes (leader of the Red Party) that “One talks about 

NorthConnect as if they were terrible private companies. The owning companies are Norwegian 

municipalities, and the money is given back to them” (Nationen, 2020: 1). In the same 

Parliamentary sitting, Solberg explained that interconnector cables help to “develop more 

energy resources in Norway”, explaining that “One thing that is important for all industrial 

companies is some form of stability. Power cables abroad have contributed to more stable 

prices” (Nationen, 2020: 1). Solberg’s comments were indicative of how the Conservative Party 

in Norway has viewed interconnectors and environmental and energy related matters in recent 

years, being more orientated towards internationalism, and business and economic 

developments than concerns over environmental protections and state-ownership of energy 

infrastructure (Tjernshaugen et al., 2011; Gullberg, 2013). 

The shift in the coalition Government’s stance on NorthConnect can be interpreted as 

acknowledgement that there was insufficient support for the cable at the political landscape 

level. The Labour Party (who are outside of the current Government coalition) opposed 

beginning construction of the cable due to concerns over ownership, arguing that the cable 

should be owned by the public grid operator Statnett SF rather than by private companies 

(Holter, 2020).10 The Labour Party was joined by the Red Party, Progress Party and Centre 

Party in Parliament to oppose the interconnector, therefore, forming a majority. A coalition of 

these parties is unusual, as they sit across the entire left/right political spectrum, and rarely align 

on other political (or specifically energy or environmental) issues (Tjernshaugen 2011; 

Gullberg, 2013).  

 

 
10 NorthConnect is currently owned (as of July 2020) by Lyse, Agder Energy and Hafslund E-Co (all three 

companies are majority owned by Norwegian municipalities) and Vattenfall (owned by the Swedish state). For 

more, see North Connect. (2020). Owners. Retrieved 12 July 2020, from https://northconnect.co.uk/owners 
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5.2. The temporal dynamics and relative hardness of Norway’s political landscape 

Whilst opposition to NorthConnect created a political majority in Parliament to halt the 

project, the political landscape in Norway is not inherently against building interconnectors. 

Two interconnector cables are currently under construction in Norway after receiving political 

support in recent years; NordLink (with Germany) and North Sea Link (with England), both 

estimated to be completed in 2021 (Statnett, 2020a; Statnett, 2020b). Both cables began 

construction during the period of Solberg’s coalition Government (2013-) in 2015. At the time, 

the Progress Party (part of the coalition until January 2020) had supported both projects. With 

NorthConnect, however, they were now in opposition. Issues regarding cable ownership created 

different political cleavages than in the past. Whilst NordLink and North Sea Link were owned 

by Statnett SF, and therefore, the state, NorthConnect was due to be owned by private 

companies.11 The NorthConnect cable was opposed by the Labour Party, Red Party and Centre 

Party because it would not be wholly owned by the state. In 2012, the Energy Minister at the 

time, Ola Borten Moe (from the Centre Party and part of Jens Stoltenberg’s 2005-2013 coalition 

Government of the Labour Party, Centre Party and Socialist Left-Wing Party) stated that the 

Government at the time was in support of building a cable (NorthConnect) between Norway 

and Scotland, as long as it was under state ownership. 

Since 1990, cross-border transmission capacity in Norway has increased by more than 

2000 MW. Interconnectors to Denmark, the Netherlands and Sweden have been built, which 

has allowed Norway to be a net electricity exporter in 17 of the past 25 years (1995-2019) 

(Energy Facts Norway, 2020a). According to Moe (2015: 206) there is broad political support 

for building interconnectors in Norway; “every political party is, in principle, for the idea of 

exporting renewable energy”. However, the broad spectrum of political parties represented in 

Parliament, and the corporatist policymaking process in Norway, understood as “the 

institutionalized and privileged integration of organized interests in the preparation and/or 

implementation of public policies”, often leads to many actors and special interest groups 

becoming actively involved in debates and in forming coalitions (Christiansen et al., 2010: 27). 

As a result of this, issues such as ownership or potential increases in electricity prices become 

highly politicised, resulting in unique cross-cutting political cleavages forming; “NorthConnect 

has become a politicised development case, dividing both environmental parties and 

environmental organisations and has created new alliances across traditional conflict lines” 

(Hermansen and Bang, 2020: 1). Gullberg (2013: 616) described the position of political parties 

and interest groups in Norway regarding interconnector expansion and renewable energy export 

as being “characterised by incremental change”. NorthConnect and the differing support and 

opposition to interconnector cables in Norway demonstrates how the temporal dynamics and 

relative hardness of the political landscape can change far more rapidly than the often-

characterised slow changing socio-technical landscape (Geels, 2002; see also Van Driel and 

Schot, 2005; Geels, 2011).  

5.3. The scale at which the political landscape can be viewed 

The political landscape is particularly important in the context of Norwegian 

interconnector expansion due to the unique role that the state plays in energy ownership 

(Ludvigsen, 2010; Lie, 2016). Central authorities along with municipalities own approximately 

90% of Norway’s electricity production, with 35% of the capacity owned by the state through 

 
11 See footnote 8. 
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Statkraft SF (Energy Facts Norway, 2020b). The Norwegian state also owns 98% of the 

transmission grid, which is managed by Statnett SF - the sole system operator of the Norwegian 

power system (Energy Facts Norway, 2020b). Whilst Statkraft SF and Statnett SF are almost 

entirely state-owned there is some cross-ownership in the wider power sector. Still, whilst non-

state ownership of energy companies has grown slightly in recent years, it is limited, with 

restrictions on foreign stakeholders (Ministry of Trade and Industry, 2020). As such, the 

Norwegian state is both a part of the regime in electricity generation and directly intersected to 

it from the political landscape level, owning several incumbent energy companies and most of 

the key energy infrastructure in Norway, having significant power over these incumbents. 

The distinction between state ownership of energy infrastructure and companies at the 

central level, and state ownership at a municipal level, is important in the Norwegian context. 

Local actors can, and often do, have different interests. NorthConnect illustrates this, with 

actors at the municipal level often disagreeing with actors at a national level. The municipalities 

that own the energy companies that in turn own NorthConnect are more favourable to the 

project than others. This creates unique and nuanced conflict lines, where different actors within 

the same political party can find themselves on opposite sides of the debate. On Norway’s 

flagship television debate show ‘Debatten’ (The Debate) on 30 January 2020, representatives 

from political parties and interest groups in Norway discussed their opposition and support for 

NorthConnect. Two representatives from The Centre Party were present on either side of the 

debate, with the Mayor of Eidfjord Anders Vatle (where NorthConnect was due to be built 

from) arguing in favour of the cable, in opposition to the leader of his own political party Trygve 

Slagsvold Vedum who was against the cable (Debatten, 2020). Similar disagreements have 

surfaced in other political parties in Norway, where municipal political actors have disagreed 

with national level political actors within their own parties over NorthConnect and key 

environmental and energy issues (Tjernshaugen, 2011; Hermansen and Bang, 2020). 

Beyond the municipal and national levels, NorthConnect is an international project 

linking Norway to Scotland, involving the UK Government, and due to both countries’ current 

relationship with the EU energy markets, the EU. As such, political agreements and negotiations 

also take place on a regional and international level outside of domestic contexts. The aftermath 

of Brexit has caused some concerns regarding the cable, with The Norwegian Water Resources 

and Energy Directorate (NVE), who were commissioned to assess the impact and consequences 

of building NorthConnect, noting that it was difficult to assess whether Brexit would impact 

the socioeconomic profitability of NorthConnect (NVE, 2019). At the EU level, the private 

ownership of NorthConnect requires an exemption from the EU’s Third Energy Package 

(incorporated into Norwegian law in 2018) where the private ownership of key energy 

infrastructure was tightly regulated by unbundling and vertical integration regulations, along 

with a number of other requirements concerning cross-border connections (NVE, 2019). The 

political landscape must negotiate, interpret, and interact with political activities at all of these 

different scales, in order to formulate responses to pressures and constraints.  

5.4 The political landscape’s intersection with the regime (and niche) levels 

 The Norwegian state through its central authorities and municipalities are directly 

involved in the electricity regime in Norway. As such, there is an intersection between the 

political landscape and the regime. The building of electricity interconnectors in Norway, 

however, does not just link the political landscape to the electricity regime, but entails 

interactions between the political landscape and other non-electricity producing regime actors. 

With NorthConnect, powerful regime actors from outside of the electricity producing regime 
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have been lobbying the political landscape in Norway to oppose NorthConnect. One of these 

actors is The Norwegian Confederation of Trade Unions known as ‘LO’ (Lands-

organisasjonen). In Norway, unions are powerful actors, with LO being the largest and most 

influential, representing 21 national unions, and in excess of 950,000 people (in a country with 

a population of 5.36 million, they represent a substantial part of the workforce) (LO Norge, 

2020). LO opposed NorthConnect, arguing that it was not socio-economically viable (Madssen, 

2020).12 LO represents many workers in EIIs (e.g. aluminium and chemical production), who 

they argued would be negatively impacted by NorthConnect causing an increase in the cost of 

electricity, which would in turn reduce Norwegian industries’ competitiveness and lead to a 

reduction in profits (Madssen, 2020). LO put pressure on actors within the political landscape 

in Norway but focused primarily on the Labour Party. The Labour Party in Norway arose out 

of workers’ rights movement in the 19th century, and thus has historically had close ties to the 

unions. Labour and LO both adjusted their opposition to NorthConnect, adopting each other’s 

arguments, with Labour coming out to represent workers and industry in opposing 

NorthConnect, and LO adding their concerns over foreign ownership to their list of reasons to 

oppose NorthConnect. 

In addition to LO, other regime actors have also opposed NorthConnect. The Industry 

Action (Industriaksjonen), a group comprised of senior representatives from across all of 

Norwegian industry, opposed NorthConnect but had other reasons than LO, the Labour Party 

and other actors. Their opposition to NorthConnect and interconnection expansion came in the 

form of concerns over the “Europeanisation” of Norwegian energy production, specifically the 

role of the Agency for Cooperation of Energy Regulators (ACER), arguing that sovereignty of 

Norwegian energy and its proceeds (in terms of both energy and its revenues) should go to 

Norwegian Industry development and should not be sent abroad (Industriaksjonen, 2020). 

Within the political landscape itself, social movement groups also opposed NorthConnect and 

interconnector expansion. An example of this is Motvind (Against wind). Motvind is a people-

led movement against the wind industry but has recently expanded its opposition to building 

more hydropower plants and interconnector cables (Motvind, 2020a). Motvind is an 

environmental group who argue that the climate cannot be saved by destroying nature (Motvind, 

2020a). They supported the argument that NorthConnect would increase electricity prices, but 

also said the project would not reduce global CO2 emissions and would incentivise the further 

destruction of Norwegian nature as well as causing problems with security of supply (Motvind, 

2020b).  

In general, non-electricity producers in Norwegian industry are either indifferent or 

significantly opposed to NorthConnect, citing a whole range of different economic, sovereignty 

and EU-related concerns, with environmental groups equally either indifferent or strongly 

opposed (Lie, 2018; Hongset, 2020). The regime actors who support NorthConnect and 

interconnector expansion tend to be electricity producing regime incumbents, with the strongest 

proponents being those who were likely to benefit the most from new cables, such as the owners 

of the new NorthConnect cable and power producers who would see increased revenues from 

higher electricity prices and an expanding market. Support at the regime level for 

interconnectors has been limited in recent years, as the position of actors within the political 

landscape and within the regime, has meant that there is little utility for placing much pressure 

on the political landscape to significantly alter its opposition to NorthConnect. Furthermore, 

 
12 This was based on an interpretation of NVE’s report on NorthConnect, which did not explicitly state it was not 

socio-economically viable. See NVE (2019). 
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due to the scale and incumbency of interconnector projects, very few niche actors tend to be 

involved, as the capital costs are typically beyond niche actors to be directly involved. The 

dominance of Norwegian hydropower means that whilst new entrants may offer wind, solar, or 

other electricity generating alternatives, they are more complementary than disruptive. This is, 

in part, an aspect of the argument we make for the political landscape; that transitions can occur, 

be prevented, or be delayed as a result of interactions between the regime and political 

landscape level, as opposed to being driven by interactions between the regime and niche level. 

In the case of NorthConnect and Norwegian interconnector expansion, the political landscape 

is the main influencing force. In other similarly large-scale energy projects where the state has 

control over key energy infrastructure, the political landscape is likely more important than is 

often considered. 

With the variety of different actors within both the political landscape and regime, 

NorthConnect demonstrates the significant and profound interactions that occur between the 

political landscape and the regime, with the political landscape being both exogenous and 

endogenous to the regime. The political landscape is infused with the same intentional and 

agential character as the actors and interest groups that reside within it, as the actors and groups 

are a fundamental part of the political landscape’s construction. As such, the political landscape 

is not seen as being beyond the influence of regime actors, as regime actors can place 

tremendous pressures on political institutions and alter political cleavages by forming alliances 

and supporting different interests.  

5.5. The political landscape as interpreter of landscape pressures in Norway 

The political story of interconnectors in the Norwegian context can be seen as essentially 

linked to two main landscape factors; climate change (indirectly), and subsequent to this the 

growth of renewable energy and grid electrification in Europe (directly). Climate change as a 

landscape factor has placed significant pressure on regimes and niches, as well as the political 

landscape. Climate change has driven other landscape factors, and as countries and industries 

have responded, the growth of renewable energy over the last several decades has been 

significant and led to both an increase in electricity production, and as a result of this, greater 

grid electrification in Europe. These pressures have created windows of opportunity in Norway, 

where European states, particularly those located around the North Sea (Scotland, England, 

Germany, Denmark, Sweden, and the Netherlands), have been keen to court Norwegian 

electricity in order to balance their own grids and mitigate the intermittent power generation of 

renewables. Being a member of the European Economic Area (EEA) and strongly linked to its 

energy market, Norway has close ties to the EU. As such, the EU’s ambitious climate and 

renewable energy targets have created some landscape pressure on Norway. The Renewable 

Energy Directive of 2009 (Directive 2009/28/EC) set renewable targets for both EU and EEA 

states, with Norway having a renewable energy target of 67.5% for 2020. This has not been 

problematic for Norway with its near-100% renewable electricity system, but the context of 

these targets, and the pressure it places on other states, has in turn led to both pressures and 

opportunity in Norway regarding connecting with European electricity grids.  

The political landscape in Norway has played the pivotal role in interpreting these 

landscape pressures. These developments place pressure on the power sector regime in Norway, 

and windows of opportunities have opened (through renewable energy growth and increasing 

electrification; in addition to EU targets, interconnection has become increasingly necessary to 

balance grids and intermittent renewables). However, these pressures have been mediated as 
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they go through political institutions. This is because the intersection between the political 

landscape and the power sector regime in Norway is so strong. Whilst landscape pressures may 

create opportunities or concerns for some parts of the power regime in Norway, electricity 

generation is not as exposed as other regimes are, as the political landscape maintains the status 

quo of a near-100% hydropower based domestic electricity system that only incrementally adds 

interconnector cables to engage in cross-border energy exchange. As such, the political 

landscape is the primary influencing force when it comes to interconnector expansion in 

Norway, limiting the transition as it has already achieved a level of decarbonised power supply 

that most countries are struggling to achieve. Moving beyond this would entail fundamental 

changes in the political landscape to focus on supporting other states’ transitions through a far 

more internationally orientated energy strategy that goes beyond the fossil fuel regime that has 

been so dominant in Norway for decades.   

6. Concluding remarks  

There are several benefits to applying the political landscape introduced by Geels and 

Kemp (2007) in the analysis of sustainability transitions. It introduces politics more explicitly 

into the MLP, without distorting its main features; it allows for politics to be captured more 

substantively, in a way that does not resign it to a background category as part of exogenous 

contexts of the socio-technical landscape, nor places it within a sub-category of the regime. 

Further to this, it supports sustainability transitions research in five main ways. First, it responds 

to several criticisms of the MLP in relation to an absence of a clearly defined location and 

operation of power and politics. The political landscape, whilst needing more development in 

future research, can be the locus of political power in the MLP. Political actors and institutions 

can wield power and influence through the political landscape. They can intersect with the 

MLP’s other levels by exerting influence on niches and regimes and can control windows of 

opportunity (the extent of this intersection and control depends on the context and case). 

Regimes and niches can, in turn, interact with the political landscape themselves by utilising 

their own power and influence to alter its construction. Hence, the political landscape is not 

only exogenous, but is also endogenous to regimes and niches. The ability of the political 

landscape to interpret landscape factors is an example of power, as determining which 

problem(s) landscape factors present allows for control and agency.  

Second, it broadens the analytical robustness of the MLP by making it far easier to place 

core political institutions like governments, parliaments, ministries and so forth within the 

framework. Hence, it lends itself to the importance and explanatory potential of politics in 

sustainability transitions by pragmatically giving politics a defined home in the MLP. Third, it 

makes it clearer that politics constitutes a core part of not only historical, but also on-going 

transitions. In fact, politics and the political landscape is not new to the MLP. It has always 

been a part of it, but, hidden and/or grouped together with the broader notion of the socio-

technical landscape. Fourth, making the political landscape distinct from the socio-technical 

landscape reveals the socially constructed nature of how changes in the socio-technical 

landscape are interpreted and the broader role of politics in the social construction of 

sustainability transitions. Fifth, it concurs with Sovacool and Geels’ (2016: 232) emphasis on 

the “deeper difference” between techno-economic analysis focusing on “tangible” elements, 

and socio-institutional analysis, which looks at “intangible” elements, seeing transitions as 



24 
 

“multi-actor processes, involving interactions between firms, households, policymakers, social 

movements, scientific communities and special interest groups”. 

Whilst each level of the MLP is infused with politics (Meadowcroft, 2011), the political 

landscape is the operating level in which politicians and policymakers, and other political 

actors, influence transitions and intersect with the regime and niche levels. By developing this 

intermediary level, the political contestations and power struggles that occur amongst political 

actors can be visualised and the impetus of state-involvement in transitions can be materialised 

through the political landscape and its intersection with the MLP’s other levels and 

interpretation of other landscape pressures.    
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The ‘backlash’ of transition experiments: explaining the rise, upscaling and phase-out of the 80 km/h 
sections on Dutch motorways (1999-2020) 
 

The persistence of current sustainability challenges gives rise to quests for system innovations 
and transitions. Reaching beyond command-and control approaches, the associated transitions 
governance (Cf. conference track) strongly relies on the experimentation with innovative socio-
technical configurations. Such sustainability experiments are aimed to promote system innovation 
through social learning under conditions of uncertainty and ambiguity.  

Often mistaken for transition instruments (Sengers et al. 2016), sustainability experiments are 
surrounded with overoptimistic expectations however. They remain uncertain ventures. Deliberately 
waging the risk of experimental failure, experiments can even lead into transition ‘backlash’ (Rotmans 
2006). Backlash marks the tragic outcome of reinforced rather than transformed regime structures. It 
reminds how real-world experiments expose fragile innovations to the dynamics of institutionally 
fragmented, multi-level and therefore complex governance systems. It is arguably a key concern for 
transitions governance to identify the critical conditions conducive to backlash. Considering that such 
systematic insight requires longitudinal evidence (Cf. panel 9 on methodologies) on the evolution of 
sustainability experiments, this paper reconstructs an experiment involving about two decades of 
politically turbulent evolution:  

The 80 km/h sections on Dutch motorways started as real-world experiments with lowered 
speed limits, intended to alleviate air quality problems in the surrounding residential areas. After initial 
success, the first experimental section was soon scaled-up with four more sections. Unexpected 
adverse effects on traffic flow – at least on some of the sections - unleashed a fierce political 
controversy, however. In the years that followed, the measure turned from a widely endorsed 
example of ‘green’ mobility into a resented symbol of unnecessarily intrusive technology. After 
experimentations with variable speed limits, the 80 km/h zones reached the phase-out stage. Actual 
system innovation ‘backlash’ became apparent soon after, however, through the introduction of 
several 130 km/h sections. By 2020, the latter are about to be withdrawn again, yet the ‘faster when 
possible’ policy doctrine appears to stand firm. The paper is aimed to answer a basic question: Why 
did the apparent system innovation ‘backlash’ happen?  

The critical conditions underlying the experimental ‘backlash’ are reconstructed through 
causal process tracing. Building on transition experiments literature and theory on complex 
governance systems (Teisman et al. 2009; Fuenfschilling 2019), we reconstruct the sequence of events 
from agenda-setting, introduction, upscaling to the political demise, phasing out and backlash of the 
measure. Aimed to move from compelling process narratives towards a systematic account of critical 
conditions (Svensson & Nikoleris 2018), the analysis identifies phases and critical turning points in the 
political support for the measure. Zooming in onto these particularly turbulent phases through 
interview data and abundant accounts of parliamentary proceedings and news media, the analysis 
identifies five critical conditions for backlash to happen. These lead to policy lessons on 1) the political 
distribution of experimentation risks; 2) the danger of triggering latent side-effects, 3) the trap of over-
ambitious upscaling; 4) the liability of working with a rigid experimental set-up and 5) the escalating 
factor of ‘reactance’ behaviour and emotional politics.  
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Windows of Opportunity for Transition of Water Infrastructure Systems 

 

Abstract: The water sector of Europe and North America, which provide drinking water and 

wastewater services to the society, today face a number of significant challenges that are pressuring the 

existing systems and challenging the current status-quo. With the emergence of new technologies, 

opportunities for new ways of managing and maintaining these infrastructural systems are enabled. At 

the same time, many infrastructural systems are difficult to change due to path dependencies, 

technological lock-ins, and conservative regimes and system cultures (David, 1992; Hughes, 1983; 1992; 

Kaijser, 2003). This especially applies to the water sector in the global North, which has developed over 

a very long period of time and consists of a large number of incumbent organisations, which taken 

together this creates significant barriers towards innovation and change. 

 

Transition theory postulates that pressure from the socio-technical landscape, internal momentum from 

niche-innovations, and growing destabilisation of the regime enhance a window of opportunity (w/o) 

for a possible transition (Geels and Schot, 2007). However, despite a sector functioning under a well-

established “global water regime” (Fuenfschilling and Binz, 2018), the operations of water utilities are 

in practice situated in different local conditions, creating significantly different window of opportunity 

dynamics (Tongur and Engwall, 2017). Hence, from a public policy point of view, water and wastewater 

service provision cannot be treated as a coherent regime of national or global scale but must consider 

local geophysical and socio-political conditions.  

 

This paper sets out to identify challenges - or innovation pressures - faced by water utilities in the 

stabilised European regime setting and to outline how these challenges differ depending on local 

geophysical and socio-political conditions. Our paper is based on a study of the water sector in Sweden, 

known for its well-functioning societal infrastructures and stable public institutions. Based on the 

empirical findings, we demonstrate that incumbent regime actors of the Swedish water sector mainly 

perceive pressure from ageing infrastructures and demographical changes, where the rigidness of the 

current regime is largely influenced by the political governance and current economic system. 

Furthermore, the findings illustrated how the regime actors’ abilities to respond to pressures were 

largely influenced by two local conditions on municipal level; (1) population size, and (2) population 

density. We suggest that emphasising such differences is important to understand where and how the 

water sector is most agile to change, and what hinders and facilitate that change. 

 

The paper primarily relates to conference track 5 “Organisations and Industries in Sustainability 

Transition”. It was produced as part of the Mistra InfraMaint research programme. 
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1. Introduction 

The water utility systems of Europe and North America, which provides drinking water and wastewater 

treatment services to society, hail from the 19th century. They emerged as a sanitary solution to the health 

issues of growing cities, which was crucial in fighting cholera and other pandemics, as well as for 

firefighting in the cities (Söderholm, 2013; Melosi, 2000; Hamlin, 2009). Today, the sector functions 

under a well-established ‘global water regime’ (Fuenfschilling and Binz, 2018), where the significant 

regime actors share the same fundamental features and system characteristic for the design and 

operations of water utility systems, almost regardless of where they are in the world. However, many 

existing water utilities in the developed world are today facing a number of significant challenges caused 

by e.g. climate change, urbanisation, and ageing infrastructures. Typically, these systems encompass 

thousands of kilometres of underground pipes, pumps, valves, and treatment units , which today are 

ageing. Alongside the need for maintenance and upgrading, these century-old systems may also face 

pressure for large-scale change due shifts in social and physical-hydrological context (UNESCO, 2020; 

Larsen et al., 2016)  

 

New supplementary technologies in a rapidly digitalising world can arguably open up opportunities for 

new, and more efficient, ways of operating and maintaining these water utility systems. Digital 

technologies, such as sensors, novel metering techniques, artificial intelligence, and improved data 

analytics, are examples of technologies and practices that have been claimed to potentially revolutionize 

the operations of water utility systems, both in developing countries and in the old established systems 

(Beal and Flynn, 2015; Geetha and Gouthami, 2017). At the moment, there is a strong, visionary 

discourse, marketing these technologies within a ‘Smart City’ transformative agenda (Joss et al., 2019). 

However, large existing socio-technical systems, such as water utility systems, are often difficult to 

change. Due their sheer size, path dependency and technological lock-in, there are significant barriers 

towards innovation (David, 1992; Hughes, 1992; Kaijser, 2003). Precisely how new technology and 

digitalisation can be employed to transform a century-old mature industry, and whether these emerging 

technologies actually respond to the challenges faced by the utility actors, still remains unclear.  

 

From a theoretical viewpoint, significant changes of existing infrastructure systems can come about 

when evolutionary processes and pressures in the system environment align with growing inherent 

problems of the socio-technical regime (Geels, 2002; Rip and Kemp, 1998). Under those conditions, a 

window of opportunity (w/o) opens for novel technologies to break through, which might trigger 

processes of systemic transition (Geels and Schot, 2007). However, in practice those transition processes 

are always situated in specific local conditions, which create significantly different w/o-dynamics 

(Tongur and Engwall, 2017). In this paper, we argue that due to the diverse local conditions influencing 

water utilities’ abilities to form strategies, one cannot assume a homogenous or generic transition 

pathway for water utility systems. From a public policy point of view, water and wastewater service 

provision cannot be treated as a general, coherent regime, but must consider local conditions, such as 

geography, demography, organisational capabilities and, not least, the cognitive and strategic definition 

of challenges as expressed by key actors in the regime.  

 

The purpose of this paper is to start identifying a typology of challenges - or innovation pressures - faced 

by water utilities, in this paper defined as utilities providing drinking water and wastewater treatment 

services, in the European setting and to outline how these challenges differ depending on local 

conditions. We argue that there today is a scant understanding on how the incumbent regime actors 

themselves define the problem and therefore, what action they will take under a w/o-situation. 

Specifically, we present and discuss the findings from a new study on Swedish water utilities carried out 

during 2019-2020, within a larger research programme on municipal infrastructure and digitalisation.1  

 

                                                           
1 This paper was produced as part of the Mistra InfraMaint research programme with funding from Mistra, the Swedish 

Foundation for Strategic Environmental Research. 
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The paper is structured as follows. In the next section we make a review of relevant literature on 

transition theory and infrastructure, including an introduction to studies of water utility systems. 

Section three describes our methodology and in section four we present the preliminary findings from 

our study on five water utilities in Sweden. This is followed by a discussion of what our findings imply 

regarding w/o-dynamics and transition in Swedish and European water utility systems. Lastly, we 

present our conclusion and a suggestion of future studies.  

2. Background 

2.1 Infrastructure systems and socio-technical transitions 

Water utility systems represent typical examples of large, socio-technical systems (c.f. Geels, 2006; 

Nilsson, 2011). The systems are defined to a significant extent by its physical infrastructures, i.e. pipes, 

equipment, and machinery that not only make the systems function, but also shapes a distinct networked 

system architecture (Monstadt and Schramm, 2017; Graham and Marvin, 2001). Water systems are 

network-shaped systems, made up by nodes and links, and have both distributive (water supply) and 

accumulative (sewerage) functions, characterised by networked socio-technical systems (Jonsson, 

2000). The evolvement of today’s established infrastructure systems for e.g. water, energy, and 

transport, is usually described following a life cycle of three sequential phases. First, there is an 

establishment phase where the system emerges on an initial market and gain momentum that enable 

dominant designs to develop. Second, there is an expansion phase where the system becomes widely 

established and the dominant technologies and practices become institutionalized. Third, there is a final 

stagnation phase that is characterized by lock-ins to a specific technological trajectory, system 

stakeholders with strong vested interests, and highly institutionalized standards and regulations 

intertwined with the system. In this phase there is little room for agency and innovation (Hughes, 1983; 

Kaijser, 2004). 

  

However, as existing assets of the infrastructure age over time, exogenous development can make its 

institutionalized technologies obsolete (Bolton and Foxon, 2015). Under those conditions, the 

equilibrium of an institutionalized infrastructure may be inter-punctuated (Gersick, 1991), enabling the 

introduction of novel technologies and innovations. This may happen, for instance, when there exist a 

strong need for massive investments in replacing existing infrastructure technologies with less capital -

intensive alternatives (Giordano, 2015; Markard, 2011), or through strong pressure from system 

stakeholders to reduce negative impacts of the infrastructure-based services. If the pressures are strong 

enough, the established technology trajectories might be abandoned and open up a window of 

opportunity (Geels and Schot, 2007; Tongur and Engwall, 2017) for a fundamental, systemic 

transformation (Markard, 2011; Markard and Truffer, 2006). When these systemic transformations also 

involve a radical re-programming of societal order and the ‘meta-rules’ of socio-technical change, 

scholars have recently started referring to these evolutionary processes as Deep Transition (Schot and 

Kanger, 2018; van der Vleuten, 2019). 

 

Studies of evolutionary socio-technical change have a long history (see e.g. Mumford, 1934; Perez, 1983; 

Mokyr, 1990). Today, socio-technical transitions are often described by using the multi-level perspective 

(MLP) framework (Geels, 2002; Rip and Kemp, 1998). MLP suggests that a socio-technical transition is 

enabled through the interplay of multiple developments at three analytical levels: the socio-technical 

landscape constituting the environment, or context, of the system, the socio-technical regime, 

constituted by the technical system and its stakeholders, institutions, norms and conceptions controlling 

the system, and the technological niches, constituted by protected spaces where innovations emerge and 

are nurtured that have the potential to challenge existing technologies. Changes at the regime level is a 

function of slow (e.g. climate change) or disruptive (e.g. nuclear disaster) changes at the landscape level 

that exert pressure on the regime and the coordination of resources inside and outside the regime in 

response to these pressures (Smith et al., 2005; 2010). If the pressure is significant, the regime could be 

destabilized and create a window of opportunity for alternative niche innovations to break through. This 
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may potentially lead to a transition of the existing regime, and consequently also of the system (Geels 

and Schot, 2007). 

 

The existence of an open window of opportunity does, however, not automatically lead to a change. 

Windows of opportunity are opened by problems producing cracks in the regime (Geels and Schot, 

2007). Often, these cracks are repaired by the actors who are interested in maintaining the status quo. 

However, change can occur when a perceived problem is coupled of a perceived solution (cf. Cohen et 

al., 1972; Kingdon and Thurbur, 1984). Thus, sometimes cracks increase in size and give alternative 

technologies an opportunity to seriously challenge the incumbent system. However, if no solution 

emerges as plausible within a reasonable timeframe, the window will close and the regime will most 

likely re-stabilize to its earlier equilibrium (Normann, 2015). As argued by van der Vleuten (2019), in 

studies of mature infrastructural systems, the agency of incumbent regime actors may have been 

underestimated. Dominant regime actors will often resists and act to suppress new niche actors if they 

see them as a threat to their dominance (Lee and Hess 2019; Green and Newman 2017). Under some 

circumstances, however, they may try to develop a competing technology following an “ambidextrous” 

strategy, in order to internalise and control the competition (van Welie et al., 2019; Blomkvist et al., 

2020).  

 

Elements of socio-technical configurations are likely to vary across space (Truffer and Coenen, 2012) 

and create different window of opportunity dynamics (Tongur and Engwall, 2017), leading to a wide 

variety of potential development trajectories towards future sustainable socio-technical systems. 

However, spatial aspects are often overlooked in transition studies and has thereby neglected 

appropriate consideration to space and place. The MLP framework has been criticised for 

overemphasising analysis on the national level (Fuenfschilling and Binz, 2018; Raven et al., 2012) on 

the expense on other geographical levels, which has resulted in major deficits regarding explanatory 

power and policy advice (van der Vleuten, 2019; Truffer and Coenen, 2012). Regimes are often treated 

as more or less homogenous configurations across space, resulting in that geographical variations within 

regimes have remained an empirically and theoretically under-studied topic (Hansen and Coenen, 

2015). However, there has been an increasing interest in understanding the ‘geography of transitions’; 

how transition varies over places, why similarities and differences emerge, how place-based factors 

hinder or enable transitions, and how transition ‘travels’ over places and across scales (Köhler et al., 

2019). 

2.2 Water systems in transition 

A water utility system, in this study, is defined as a water and wastewater system that is owned, operated, 

and maintained by a public or private entity (compare Guvernator IV and Landaeta, 2020). This entity 

is generally a department or division of a city, county, town, parish or village; a public water and sewer 

authority, board, or district; or a publicly or privately owned water utility company. The juridical form 

can differ, but the entity´s mission is to provide clean water, as well as manage wastewater and sewage 

for the benefits of society. 

 

The water utility systems can vary in size, from less than a hundred customers to millions and therefore, 

it can also vary considerably in geographic scale from local to regional, or in some cases trans-national. 

Today, a typical water utility system in the higher-income regions comprises of five physical sub-

systems: (1) a source of the water (e.g. a river, groundwater aquifer, reservoir, or lake), (2) a water 

treatment facility, (3) a potable water distribution system, (4) a system for collecting wastewater, and 

(5) a wastewater treatment facility. The treatment facilities in the front end and back end of the system 

are process plants where the water is purified before it is distributed into the system, and the wastewater 

is cleaned before it is emitted from the system into e.g. a lake or a river. The water and wastewater 

distribution systems on the other hand constitute geographically dispersed infrastructure systems 

consisting of pipes, storage tanks, pumps, valves, and sewers that distribute water to and from each 

customer. In addition to the physical sub-systems and artefacts, a modern water utility requires 
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advanced systems for billing, ICT, customer care and organisational capabilities for operations and 

maintenance (see e.g. National Research Council, 1982).  

 

Much of previous research on water utility systems have focused on the specific challenges of technical 

nature.2 In contrast, this paper focuses on challenges that may seriously disturb or create cracks in the 

current regime in such a way that a window of opportunity for transition emerges. There is, for instance, 

a growing scholarly concern that the existing water utility systems are becoming increasingly stressed 

from climate change impacts, population growth, and resource limitations (Ferguson et al., 2013). The 

present planning paradigm emphasises centralised water systems for ensuring protection of human 

health, reliable water supply and minimal environmental pollution (Sharma, et.al., 2010), with little 

room for innovation and experimentation. Scholars now argue that the large-scale water utility systems 

are incompatible with emerging circular economies, potentially driving a transition towards smaller-

scale decentralised systems (Larsen et al., 2016). Studies have also shown that many existing water 

utility systems are old and suffer from significant leakages (Mutikanga et al., 2011; Bartram et al., 2002). 

As argued by Silver (2019), serious infrastructural decay is taking place in US water systems, largely 

following patterns of growing social injustice and racial inequality. 

 

In the Swedish context, similar innovation pressures on the water systems are found. Due to a lack of 

long term strategies, years of insufficient maintenance planning the physical assets (e.g. pipes and 

pumps) of many systems are in a bad technical shape (Carlsson et al., 2017). The situation seems to be 

most urgent in municipalities with a shrinking population (Syssner, 2016), which often lack both 

systematic documentation of their physical assets and plans for how to maintain them, as well as plans 

for how to adjust the water utility systems to decreasing capacity demands (Jonsson and Syssner, 2016; 

2020).  Other studies suggest that factors such as municipal finances, population size and development, 

as well as organization form of the utility impact municipalities’ ability to form strategies essential for 

sustainable water management (Glaas et. al., 2018).  The Swedish Environmental Protection Agency 

(2016) has warned that many of the municipal water supplies in Sweden will come under serious stress 

and function poorly as hydrological and bacteriological conditions are altered by climate change. Also, 

Swedish water utilities have not been able to “close the loop” on finite nutrients such as phosphorous , 

and appears to be technologically locked-in with the large-scale linear systems (Wallin et al., 2013; 

McConville et al., 2017). 

3. Method 

This paper is based on a study of the Swedish water sector. In an international context, Sweden provides 

an interesting case due to its long history of local self-government and relatively small municipalities 

(Syssner, 2015).  Furthermore, Sweden has proclaimed to have achieved the Sustainable Development 

Goal 6 Clean Water and Sanitation (Regeringskansliet, 2017). The study is based on a mixed method (in 

line with e.g. Nightingale, 2015), approach where multiple data sources have been used. The findings 

are primarily based on interviews with representatives from Swedish water utilities. The interviews were 

complemented by data from other sources, e.g. interviews with experts and studies of various written 

reports and web-pages. The interviews were conducted from October 2019 until June 2020.  

3.1 Data collection and analysis 

This paper is primarily based on semi-structured interviews conducted with representatives from 

Swedish water utilities. The utilities were chosen to represent utilities operating under different local 

                                                           
2 We do not here attempt a review of the wide literature on water utility systems. Our impression is, nevertheless, that much 

emphasis has been put on detailed studies of specific challenges often of technical nature. The highly acclaimed journal, Water 

Research, lists purely technical or natural science-related topics among its most cited articles (Elsevier 2020, 

https://www.journals.elsevier.com/water-research/most-cited-articles). These studies typically focus on challenges handled 

within the current regime, representing a search process executed, according to Arthur (2009), through either “internal 

replacement” (better artefacts, e.g. an improved water filter) or “structural deepening” (new layers of artefacts or sub-systems, 

such as a new water treatment step).  
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conditions, where population size, population development, and population density were taken into 

consideration. Several Swedish water utilities operate across municipal borders and, thereby, some of 

the chosen utilities represent multiple municipalities with different sizes, development paths, and 

population densities. In addition, the municipalities were chosen to represent different geographical 

locations in Sweden, ranging from north to south of Sweden. For a description of the five utilities 

included in the study, see Table 1.  

 
Table 1. Description of studied utilities 

Utility Organizational form Description3 

U1 Inc. company Represents several municipalities 

of various sizes (small and large). 

Operates in an area with both 

population growth and population 

decline. 

U2 Municipal federation Represents several municipalities 

of various sizes (medium and 

large). Operates in an area of 

population growth. 

U3 Municipal federation Represents several municipalities 

of medium sizes. Operates in a 

region of population growth. 

U4 Municipal division Represents a small municipality. 

Operates in an area of rather 

consistent population size. 

U5 Inc. company Represents a large municipality. 

Operates in an area of population 

growth. 

 

The interviews were conducted with representatives from top management at each of the utilities. We 

chose to focus on top management because we wanted respondents who were involved in strategic 

planning and with an overall knowledge of their organisations. The interviews were conducted via video 

or phone calls and lasted between 1-2 hours. Most interviews were recorded and transcribed afterwards. 

As the interviews were done in Swedish, all the used quotes have been interpreted and translated to 

English by the authors.  

 

An interview guide was compiled beforehand and used for each interview. Upon request, the interview 

guide was sent to the respondents in advance. The structured part of the interview guide covered an 

overview of the utility, challenges it is facing, its ability to handle these challenges, and general 

challenges for the Swedish water sector. As the interviews were of semi-structured character, the 

respondents were allowed to steer the direction of the conversation and the focus was on their perception 

of their utility’s most significant challenges. The interview guide was slightly adjusted during the course 

of the study to clarify or develop aspects that were considered of importance. In total, five interviews 

were conducted with representatives from top management at Swedish water utilities.  

 

To triangulate the results, the interviews were complemented with data from other sources, e.g. 

interviews with experts, studies of industry reports from the Swedish Water and Wastewater 

Association, as well as studies of the web-pages of the municipalities and utilities in question. In total, 

an additional five interviews were conducted with e.g. researchers, representatives from trade 

organisations, and experts at other utilities. For a summary of the interviews, see Table 2.  

                                                           
3 The municipalities were divided into small (<15 000 inhabitants), medium (15 000 – 100 000 inhabitants), and large 

(>100 000 inhabitants inhabitants). 
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Table 2. Summary of interviews 

Respondents (case/expert 

interviews)4 

Role Type of organisation 

C1 Managing Director (U1) Utility 

C2 Managing Director (U2) Utility 

C3 Quality and Development 

Manager (U3) 

Utility 

C4 Manager Water and Sewer 

(U4) 

Utility 

C5 Managing Director (U5) Utility 

E1 Program Director Interest organisation 

E2 Senior Researcher Research Institute 

E3 Project Manager Trade organisation 

E4 Lecturer University 

E5 Senior Engineer: strategic 

development 

Utility 

 

3.2 Methodological limitations 

This study is primarily based on the interviews with representatives from top management at Swedish 

water utilities, which upon this point consist of a limited data set of five interviews. Other data sources 

have also been used to validate the data. However, as the study focuses on the perspective of the utilities, 

more interviews with top management representatives will have to be done to increase the credibility of 

the findings. Furthermore, as the interviews focused on how the respondents perceived their utility’s 

challenges, the findings reflect the opinions of the respondents rather than objectively verifiable data. 

4. Findings 

4.1 Empirical Setting: the Swedish Water Sector 

This study revolves around the Swedish water sector, providing the society with water and wastewater 

services. Sweden consists of 290 municipalities, ranging from the smallest one of 2 408 inhabitants, to 

the largest one of 974 073 inhabitants (SCB, 2019).5 The municipalities exhibit a large degree of 

autonomy and manage a wide range of responsibilities, such as child care, social services, schools, and 

physical planning and infrastructures. According to the Swedish law on public water services ( SFS 

2006:412), the municipalities are responsible for water supply and wastewater treatment services within 

their respective borders. The law, in force since 2007, aims to guarantee that water supply and 

wastewater treatment is managed with long-term consideration to human health and environmental 

protection. Each municipality is responsible for setting up a water service area and appoint a responsible 

principal for the utility. The municipality is obliged to include real estates in the service area if a group 

within a given geographic area (such as a community) either has a size and density that economically 

justifies public provision (in practice 20-30 households (Svenskt Vatten, 2016)), or if it can be motivated 

by protection of human health or the environment. The appointed principal governs and owns the water 

utility. The principal can either be the municipality itself or decentralized to another type of 

organisation, such as an incorporated company or a municipal federation. If the appointed principal is 

another organisation, the municipality still has legal power over the utility. The water utilities in Sweden 

operate under a natural monopoly and are non-profit organisations. They are financed by a tariff paid 

                                                           
4 C = case respondent, E = expert respondent 
5 Populations of Bjurholm and Stockholm in 2019. 



Bennich, Engwall and Nilsson. Windows of opportunity for transition of water infrastructure systems. IST 2020 Conference Paper. 

8 

 

by the customers, which is regulated to cover necessary costs for maintaining and operating the water 

utility systems. 

4.2 General Challenges 

The five utilities included in the study are operating under significantly different local conditions, e.g. 

with respect to juridical form, size, demography and municipal development. However, in spite of these 

differences, there was a strong consensus among the respondents that the Swedish water utilities are 

facing five overarching challenges related to: (1) ageing infrastructures, (2) legally constrained revenues, 

(3) lack of attention from local politicians, (4) shortage of competence, and (5) fragmentation within the 

water sector. 

 

Ageing infrastructures 

Ageing infrastructures and declining status of the physical assets were brought up as a general challenge 

by all of the respondents. During the 1960s and 1970s, the Swedish water utility systems expanded 

rapidly. As a consequence, large parts of the Swedish water and wastewater systems are today based on 

old assets. As emphasised by all the respondents, large investments must be done to improve the status 

of the assets. A report from the Swedish Water and Wastewater Association shows that the investment 

level in the Swedish water utility infrastructure must increase by at least 35 percent during the next 20 

years in order to ensure sustainable water services (Carlsson et al., 2017).  

 

Leaking pipes is a major concern for many utilities today, both concerning leakages from the pipes 

distributing drinking water, and leakages into the sewer pipes transporting wastewater (C2, C4, C5). 

Many small municipalities lack systematic measurement on the technical status of their pipe systems 

(C4). To locate leakages is thereby costly, both in terms of time and resources, and is often neglected as 

it is difficult to know what to prioritise. Instead, other more easily accessible measures, as such as 

replacing water pumps, are prioritised. Large utilities also suffer from increasing leakages (C5). Even 

though the system still functions, the lack of systematic maintenance in combination with an ageing 

infrastructure has created a ‘ticking bomb’ (C5). The lack of systematic maintenance is expected to have 

created a ‘maintenance debt’, however, its magnitude is difficult to judge as large parts of the 

infrastructure is hidden underground (E2). Leakages is a general problem on a national level, where 

approximately 15 percent of the drinking water leaks (Svenskt Vatten, 2019). As argued by C2, no other 

industry would accept that such a large share of their product went to waste before it reached its end-

customers.  

 

The ageing infrastructure, in combination with successive ad hoc extensions of the assets over the years, 

has created complex systems (C3). As emphasised by C3, the systems function but are not optimally 

designed. Furthermore, the systems are not built according to a common standard (C1). C1 described 

the systems as ‘individuals’, or systems that are unique, where the technical steps are the same but the 

actual design differs. Many of these old systems also lack systematic technical documentation, which 

requires the utilities to rely on workers with specific knowledge of the individual assets (C1, E4). As 

explained by C1, documentation was not requested previously as it was not needed when the systems 

were new and well-functioning. 

 

Legally constrained revenues 

There was a common consensus among the respondents that the Swedish laws and regulations for 

charging for water services inhibit strategic investments and create an unfavourable economic system 

for the utilities. The utilities are not allowed to make profits or consolidate for future investments (C1, 

C5). As emphasised by C1, the large expansion of the Swedish water utility systems during the 1960s and 

1970s was mainly funded by the Swedish government, which meant that the utilities for many years 

primarily had costs related to the daily operation. C1 argued that it would have been wise to allow the 

utilities make a surplus during those years, which could have been used for the large investments needed 

today. 
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All respondents argued that, to manage the needs for new investments, the current water tariff must 

increase. Several of them referred to the Swedish Water and Wastewater Association that estimate that 

the tariff must be doubled the coming years (see e.g. Carlsson et al., 2017). However, raising the tariff is 

not always popular (C2). As water services is financed by a tariff, it is a more visible cost compared to 

services financed by taxes, which makes politicians reluctant to increasing the tariff (E1). Even though 

several of the studied utilities successfully had increased their tariff over the years, several respondents 

mentioned that communication with the local politicians was complicated and requires a lot of work 

(C3, C4, C5).  C3 described that, even though his utility must increase the investment level to meet an 

increased capacity demand, the directive from the politicians is to keep the tariff as low as possible. 

Furthermore, they want to postpone investments if possible to decrease the necessary loans. As 

mentioned by C4, the situation might have to become really bad before the politicians fully understand 

the need to raise the tariffs further. Even though his utility has raised their tariff twice since C4 started 

to work there, C4 was not sure that the politicians would agree to more drastic raises. C2, on the other 

hand, expressed that the politicians understood the necessary raises of the tariff and explained that the 

politicians themselves had referred to the estimations from the Swedish Water and Wastewater 

Association. C1 emphasised that the politicians supported their request to increase the tariff as they 

could provide data and documentation that supported their claim. 

 

Lack of attention from politicians  

All respondents experienced that it was difficult to gain the local politicians’ attention to issues 

concerning water services since they tend to prioritize other questions. Even though the water services 

are financed by a tariff and thereby should be separated from services financed by taxes, the respondents 

pointed out that politicians tend to mix up tariff- and tax-financed services. As described by C4, as long 

as it works, water services are not a priority compared to, for instance, education and elderly care. This 

was especially described as a challenge for utilities that are part of the municipal division, where 

questions regarding water services are handled next to questions concerning other services provided by 

the municipality. To pursue questions related to water services was perceived as easier if the utility was 

driven as a municipality owned incorporated company (C1, C4, C5).  

 

Furthermore, the respondents described it as problematic that the water utility systems are a largely 

‘hidden’ underground infrastructure, whose functionality politicians and citizens take for granted (C1, 

C2, C4, C5).  As pointed out by C5, the politicians are driven by public opinion, and if the public do not 

consider the water sector as important or interesting, so will the politicians not. Usually, it takes an 

‘incident’, as a major water leakage or bacteria in the water, for the politicians to prioritise issues related 

to water services (E1, E4). 

 

Shortage of water utility systems competence 

The Swedish water sector is, according to the respondents, often regarded as conservative and static. As 

described by C5, the water sector represents a ‘un-cool’ industry. To increase the attractiveness of the 

sector is important, especially from a competence perspective. Attracting and retaining the right 

competences are pressing concerns for a large number of the utilities today (C1, C2, C5). The Swedish 

water sector is currently experiencing a major generation shift (C1). Many of the engineers and 

technicians who were recruited during the expansion of the 1960s, 1970s and 1980s remained in the 

industry and operated the systems. This generation is, however, now retiring. C1 described the 

competence shortage as a major challenge for the whole Swedish water sector. In addition, the sector 

suffers from a shortage of competent engineering consultants and contractors. To hire consultants was 

described as problematic, both since it is costly but also since they have limited knowledge about the 

existing systems (C4). There is a high competition around the existing competences and to attract young 

competence to the sector the water utilities have to improve their image as attractive employers (C2).  
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Fragmentation within the water sector 

Several of the respondents described the Swedish water sector as scattered, which hinders cooperation 

between the utilities. Differences such as size and lack of standardisation were described as factors that 

prevented meaningful exchanges (C1, C5, E5).  

 

It is 290 municipalities that have built their systems in infinitely different ways, 
without any standardisation. /…/ Everyone has done it in their way, it is like 290 
different countries (C1). 

 

Furthermore, the long history of local independence and governance was described as an obstacle, where 

lack of interest from the local politicians and the protection of the own municipality’s interests further 

prevented cooperation (C1, C2, C3, C5). Even though several of the studied utilities cooperated around 

water services, it was described as more difficult to cooperate around water services compared to other 

questions. 

 

But when it comes to water, it is such a taboo. It is something about the culture, water 

is closer to survival. /…/ It is extremely difficult to cooperate around water (C1). 

 

The lack of coordination and cooperation between the municipalities is, according to C1, devastating for 

the Swedish water sector. This is amplified by the fact that a large number of authorities are involved in 

the water sector with different responsibilities at different stages, which further obstruct cooperation 

and coordination within the sector. As described by C1, shared responsibility equals no responsibility as 

no one takes overall responsibility for the sector. The Swedish water sector needs one authority which a 

more encompassing responsibility (C1). 

4.3 Local Challenges and Conditions 

While the Swedish water sector, as reported, face several generic challenges, the respondents also 

expressed specific concerns related to local conditions of the utilities, such as size, demographic 

development, and population density. Four local conditions were expressed to raise specifically 

problematic challenges: (1) small utilities; (2) declining populations; (3) rapidly increasing populations, 

and (4) sparsely populated areas. 

 

Small utilities 

As emphasised by all of the respondents, small municipalities have in general less favourable 

preconditions to provide water services. The Swedish Water and Wastewater Association has, since 

2014, released a yearly Sustainable Index Report, which investigates the general status of the Swedish 

water sector and its utilities. Since it started, the index has shown that larger municipalities are in 

general better equipped to provide water services compared to smaller municipalities (Svenskt Vatten, 

2020a). Many Swedish water utilities are today too small in relation to the responsibility they have and 

it is difficult for them to retain the competence and capacity needed to provide water services (C3, C4, 

C5). As emphasised by C4, who represents a small municipality, it is common that the employees in 

small municipalities have multiple roles and thereby have to manage a wide range of tasks and 

responsibilities. It was perceived as difficult to make sure laws and regulations are followed, as it 

requires a lot of resources and competence (C1, C4, C5). Small municipalities often also have lower 

solvency (C1). C4 emphasised that it is challenging to increase the tariff in a small municipality as the 

tariff often are relatively high to start with, which inhibit further increases. Statistics from 2020 show 

that the municipalities with the lowest fee for water usage are usually municipalities with more than 

75 000 inhabitants or municipalities close to conurbation. Municipalities with the highest fee for water 

usage are instead municipalities with less than 18 000 inhabitants and/or coastal municipalities with 

many islands (Svenskt Vatten, 2020b). 

 

Among the respondents, there was a common agreement that larger organisations are needed to provide 

sustainable water services, for instance by increasing the cooperation between municipalities. The 
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respondents made a comparison with both Denmark and the United Kingdom, where they have gone 

from several small to a few large water utilities (C1, C3). As argued by C3, the organisational question is 

one of the most pressing concerns for the Swedish water sector today. C2 argued that a reasonably sized 

water utility must have at least 50 000 customers, which is in line with the Swedish Water and 

Wastewater Association’s estimations (SOU 2020:8, 422). C1, on the other hand, argued that the utility 

must have at least 200 000 customers in order to be able to retain all the necessary competence within 

their own organisation.  

 

Decreasing populations 

As shown by statistics from Statistics Sweden, it is primarily the small municipalities that experience 

negative population growth (SCB, 2019). According to a report from the Swedish Water and Wastewater 

Association, many sparsely populated municipalities today manage water utility systems which are over-

dimensioned due to decreasing populations (Carlsson and Rydberg, 2019). During the rapid expansion 

of the Swedish water utility systems, many municipalities dimensioned their systems based on an 

anticipated population growth, especially since the government stood for large parts of the investment 

costs (C1). However, for many municipalities, this population growth never occurred but they rather saw 

the population decline. According to § 9 of the Swedish law on public water services, properties that 

obviously lack the need for public water distribution can be excluded from the legal boundaries of water 

distribution (SFS 2016:412). However, as emphasised by C1, a restriction of the legal boundaries is 

extremely difficult to carry out in practice. 

 

Imagine that you are a local politician. Do you think you will get re-elected if you say 

‘no, you will no longer get any municipal water and wastewater services’? (C1) 

 

This was also emphasised by the report from the Swedish Water and Wastewater Association. A 

restriction of the legal boundaries is often regarded as a degradation of the area and may thereby cause 

strong reactions from the citizens. Furthermore, experience and guidelines on how such a restriction 

should be carried out in practice are missing (Carlsson and Rydberg, 2019). 

 

Rapidly increasing populations 

Regions with large or growing populations were, in general, described as better prepared for increased 

investment costs as the costs can be divided among more customers (C1, C3, C5). However, the 

population growth itself was described as a challenge as it causes an increased capacity demand (C2, C3, 

C5). In regions with fast population growth, expansion of the water utility systems is often prioritised at 

expense of, for instance, maintenance of the existing systems (E1, E2, E4).  

 

You cannot build a new residential area without water utility systems. However, an old 

water pipe can remain under the ground for another two years. Thereby, building new 

areas are always prioritised ahead of replacing old pipes (E2). 

 

Several respondents expressed how they already experienced capacity shortage (C3, C5). During the 

summer of 2018, U3 experienced a capacity shortage as a consequence of a warm and dry weather and 

increased water usage. 

 

At periods of dry and warm weather, we get a very high water consumption which we 

believe is caused by irrigation and that people might fill their pools (C3). 

 

U5 is today using their max capacity which, according to C5, is caused by inadequate analysis that did 

not foresee the increased capacity demand in time. Simultaneous, the region continues to grow. As 

emphasised by C5, the systems are often dimensioned based on the average usage of water per day, 

whereas it should be based on the days with maximum usage. Furthermore, the business sector is often 

neglected in these discussions and consideration is thereby not taken to them or their plans (C5). 
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Sparsely populated areas 

Regions with sparsely populated areas are especially common in northern parts of Sweden. Utilities 

operating in sparsely populated areas face another type of complexity compared to more densely 

populated areas. In general, the pipes, which stands for a large share of the total investment and 

maintenance costs, are 10-15 times longer in rural and sparsely populated areas (Svenskt Vatten, 

2020b). Municipalities with long systems of pipes per customer thereby have to have a high tariff to 

cover the necessary costs. Furthermore, many small municipalities lay in sparsely populated areas, 

where it is difficult for them to attract competence (E1). To cooperate with other municipalities might 

be more difficult if the municipality covers large geographical areas. As emphasised by C1, municipalities 

with similar preconditions and that are geographically close have more favourable conditions for 

cooperation around water services. In those areas, municipalities often already have an extensive 

exchange, for instance people work or go to school in a neighbouring municipality, and it might thereby 

be easier to cooperate around water services as well. Furthermore, they can make use of benefits from 

large-scale operations which is not possible if the municipalities are geographically distanced. 

5. Discussion 

In our study we have sought to map and understand the various types of change pressure that water 

utilities in a high-income country in Europe are facing, pressures that may open a window of opportunity 

for niche-innovations to break through and ultimately, to socio-technical transition (Geels and Schot, 

2007).  However, an open window of opportunity does not always lead to change, but often requires a 

perceived problem to be coupled to a perceived solution (cf. Cohen et al., 1972; Kingdon and Thurbur, 

1984). Hence, to understand the potential for new technology to break through, and the potential for 

transition, we argue it is important to first understand the dynamics and perceived problems within the 

current regime. Smith et al (2005) stresses the pivotal role of existing regime and their ability to 

coordinate resources inside and outside the regime in response to perceived change pressures. As seen 

from the findings, the perceived pressures and the ability to coordinate resources varied greatly within 

the Swedish water regime. Despite their many similarities, the water utilities operated under very 

different local conditions, which both impacted their perception of challenges and their ability to act 

upon these.  Hence, the regime should not be treated as a homogenous entity (Hansen and Coenen, 

2015). Instead, to understand where cracks in the regime may arise and how an open window of 

opportunity may be received by regime actors, our analysis has been done on the organisational level. 

Based on the findings, the described (general and local) challenges are divided into (1) part of the inner 

regime dynamics, which impact the ability to coordinate resources, and (2) internal and external 

pressures on the existing water regime.  

5.1 Inner regime dynamics 

The socio-technical regime is often studied at a national level. Even though the MLP framework has 

been criticised for overemphasising analysis on the national level (cf. Fuenfschilling and Binz, 2018; 

Raven et al., 2012), actors of a certain national sector share many commonalities. The Swedish water 

sector is built on a physical infrastructure that dates back from the 19th century and the sector today 

consist of a large number of incumbent regime actors. The incumbent regime actors, in this case the 

water utilities, have the same fundamental tasks and responsibilities and operate the same kind of basic 

water utility systems. As the utilities are non-profit organisations that operate under natural monopoly, 

they are not driven by competition or making profits, but by delivering public services that are safe and 

sustainable to a reasonable cost. As described by the respondents, the Swedish water sector is perceived 

as a conservative and static sector. Sunk investments in existing infrastructure and conservative system 

cultures obstruct changes of the current regime. The respondents described the governance by local 

politicians, who often lack basic knowledge about water utility systems and that are replaced every 

fourth year, and the unfavourable economic system, which for instance inhibits strategic investments, 

as two major factors that withhold development of the sector.  
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Furthermore, the respondents described the water sector as scattered. As the utilities operate under 

natural monopoly and are not competing with each other, they have great potential for cooperation. 

However, the heterogeneity within the sector was described as an obstacle for cooperation among the 

regime actors. Large differences were noted, mainly related to the size of the organisations, which largely 

depended on two factors; population size of the municipality and population density. Small water 

utilities are often related to small municipalities and/or sparsely populated areas, where it is difficult to 

create larger organisations due to a small population base and large distances to neighbouring 

municipalities. As indicated by the findings, small organisations often struggle to remain the necessary 

competence and resources within the organisations. Furthermore, utilities in sparsely populated areas 

often operate and maintain a larger number of assets, such as longer pipe systems, and have limited 

access to benefits from large-scale operations. The differences between different regions, especially 

related to larger cities, and its impact on socio-technical transitions have emphasised in several other 

studies (cf. Hodson and Marvin, 2010; Späth and Rohracher, 2010), implying that certain regions might 

create their own development paths.  

5.2 Internal and external pressure on the regime 

Based on the findings, two major pressures on the current water regime were identified; ageing 

infrastructures and demographical changes. Other pressures, such as climate change that often is 

stressed as a major challenge from both researcher (cf. Ferguson et al., 2013) and practitioners (Wolsing 

et al., 2020), was only briefly mentioned by the respondents. The ageing infrastructure was emphasised 

as a major challenge by all the respondents, however, it was clear that the water utilities had significantly 

different abilities to respond to those challenges. Small utilities often lack documentation of their assets 

and it is uncommon with systematic measurements of their assets such as the pipe system. Furthermore, 

small utilities have a smaller customer base and thereby fewer customers that can share the increased 

investment costs that are needed to improve the status of the assets. As emphasised by Silver (2019), 

decaying water utility systems may point towards an increased social injustice between and within 

different regions and cities.  

 

Furthermore, demographic changes, both regarding changes in population sizes and generation shifts, 

were also brought up as challenging. Rapidly growing populations and declining populations were both 

perceived as challenging, however, with very different implications for the utilities. Utilities operating 

in areas of rapid population growth struggled to meet the increased capacity demand while operating 

and maintaining the existing systems. Utilities operating in areas of population decline had to operate 

and maintain systems that might become over-dimensioned related to the capacity demand. Often, it is 

the already small and/or sparsely populated municipalities that experience population decline, further 

weakening their abilities to respond to the challenges. The generation shift of workers and the need to 

attract new competence was also emphasised as challenging among the respondents. However, again, 

the small and sparsely populated municipalities had a tougher time recruiting new competence. In all, 

our findings indicate that socio-technical change of water utility regimes may follow local and regional 

patterns rather than a national (or global) transition pathway, in a similar vein as Späth & Rohracher’s 

(2010) notion of regionally diverse trajectories in the energy regime.  

6. Conclusions 

Based on our findings, we have been able to identify major challenges the Swedish water sector is facing 

today (e.g. ageing infrastructures and demographical changes), which is pressuring the current socio-

technical regime, and inner regime dynamics which prevent the existing regime to change (e.g. the 

political governance and the economic system). Although being a well-established regime with many 

similar incumbent regime actors, we have been able to show that significant differences exist within the 

regime itself at national level (due to e.g. different population sizes and population densities), which 

impact how the regime actors themselves perceive pressures on the regime as well as their ability to 

respond to them. Several of the noted regime-level dynamics may not have a direct disruptive or 
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transforming effect on the regime themselves, but they indicate the limits of the regime’s flexibility and 

ability to respond in a window of opportunity.  

 

A remaining question is if the differences within the regime indeed create different windows of 

opportunity for niche-innovations to break through and, thereby, potentially different technological 

trajectories within the established water regime. For further research, we suggest to study how the 

current water regime actors responds to major societal challenges and how they believe that new 

technologies can be mobilised and integrated into the current regime as a response to these challenges. 

In this regard, we intend to focus on digitalisation and emerging digital technologies. By highlighting 

the spatial differences within the regime, we may start anticipating where change is most likely to occur 

and how it travels within the regime. We are curious to explore if a change of the inner regime dynamics 

(e.g. changes in the governance system and/or aggregation of water utilities etc.)  has to precede the 

niche-innovations during a w/o situation, and what more precisely these inner regime dynamics or 

capabilities are about. Understanding these dynamics, and their implications in terms of sustainability 

and social justice, for example between ‘rich and growing’ vs. ‘poor and shrinking’ regions, will be 

important for policy makers and scholars alike.  
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Abstract:  

Many countries have recently explored the formulation of mission-oriented innovation 

policies (MOIP). Broadening the classic mandate of fostering innovation and growth in 

specific sectors, MOIP follow a transformative approach, seeking to address multifaceted 

'grand challenges' of modern societies, such as moving towards carbon-neutral 

production or increasing resilience to the impacts of climate change. Due to the cross-

cutting nature of MOIP geared towards systemic change, their design, implementation, 

and the evaluation of their impacts across sectors presents new challenges. Most notably 

we are still missing adequate tools to identify the transformative agency of those policies 

and assess their impact. Since there is a (at least longer) standing tradition of scholarly 

debate and practice on sustainability transitions compared to MOIP, the conceptual 



 

 

starting point is the question: how could the discipline of sustainability transitions serve 

as a "tutor" for the challenges we face regarding MOIP? Both guiding principles ultimately 

aim at the transformation of socio-technical systems at a meta-level. But do we currently 

really employ instruments that show this transformative agency? And how can we assess 

this?  

Since a multitude of academic publications and conferences currently cover the matter 

of sustainability and mission-orientation - with a more empirical approach concerning the 

former and a relatively strong focus on conceptual theorizing concerning the latter - one 

might get the impression that "theory is running ahead of practice": do we really see a 

shift in policy making aiming at transforming systems or simply "old wine in new bottles"? 

If so, what is there to do?  

Motivated by the conviction that it is time to integrate the conceptual schools of thoughts 

of sustainability transitions and MOIP, as well as to build bridges between theory and 

practice, we propose this 90 minute dialogue session.  Our aim is to spark an engaged 

discussion on approaches to identify and ultimately carry out impact assessment in case 

of transformative (mission-oriented) innovation policies, by bringing together experts 

(practitioners and academics) from policy practice and research evaluation.  

We begin with a sequence of three speakers in the first half hour. Each speaker will 

give a short key note addressing the major challenges encountered during their 

work/research on policy-making or evaluation and thus provide a starting point for the 

following interactive barcamp discussions. Speakers were chosen because of their 

diversity of perspectives from academia, the political sphere, and as monitoring agents. 

The first speaker, a team member from Fraunhofer ISI, will elaborate on the challenges 

of identifying MOIP and their possible impact assessment drawing on experiences in the 

supporting research action of the German High-tech Strategy 2025. The second speaker, 

possibly a representative from the British Department for Business, Energy and Industrial 

Strategy, will share insights on methodological challenges and tools (e.g. Systems 

Mapping) to craft systemic policy instruments. The third speaker, possibly a 

representative from the OECD, will present an overarching perspective on the need for 

new indicators drawing on continuous comparative country analysis.  

The subsequent half hour will be an interactive barcamp format, fostering dialogue 

between all participants based on a bottom-up process of issue finding. This approach 

emphasizes the give-and-take between session participants: first, participants will 

identify three pressing issues raised by the presentations. Next, participants will split into 

three groups, each discussing one of the questions. A moderator will structure each 

discussion, using flipcharts to capture participants' insights based on their practical 



 

 

experiences. Short elevator pitches on each group's key insights will start off the final 

half hour dedicated to a final discussion amongst all. 

We hope to generate new practice-based insights concerning the possibilities of impact 

assessments of MOI and sustainability policies that might serve to advance theory as 

well.  
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Abstract 
Governments all over the world are directing their authorities to take a leading role in the transition 

to a sustainable society. The aim of this paper is to contribute to an understanding of how public 

authorities make sense of and organise their work in order to meet the expectations put on them, 

and to discuss how their way of working enables and limits the transition to societies that can 

withstand known and unknown effects of climate change. In order to empirically explore this issue 

we focus on Sweden, a country where the authorities have a significant role, and a high degree of 

autonomy in the administration. We ‘zoom in’ on ‘The Authorities’ Network for Climate Change 

Adaptation’, a key actor in the Swedish adaptation governance regime. We take a ‘practice-

approach’ and pose the following questions: How does the Network make sense of and organise 

their role and work with climate adaptation? What challenges related to its leading role in the 

Swedish adaptation regime can be identified? To answer these questions we draw on material 

generated between September 2018 and May 2020, through a mix of qualitative methods; 

participatory observation of eleven meetings, eight interviews and a number of relevant 

documents. By applying the analytical concepts ‘logic of practice’, ‘situated agency’ and 

‘performativity’, we show that the practice reproduced in the network is based on the assumptions 

that more information leads to action, that the current governing system is able to manage the 

climate crisis and that incremental change within the system is all that is needed. Critically, this 

often means overlooking or downplaying the high-impact scenarios. In other words, climate 

change is adapted to fit the practice, rather than the other way around. We further show that there 

are instances where this logic is challenged by the members, notably by new members or by 

established members when reflecting upon the practice in an external setting, i.e. in interviews. In 

conclusion, the Network’s current adaptation approach thus challenges assumptions of them being 

the necessary leaders in the needed transition. Instead, we show that the logic of practice informing 

their understanding of adaptation and their role might potentially prevent any real transition from 

taking place, hence being a barrier for the way the climate crisis is dealt with.  
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1. Introduction 
It has long been clear that we will not escape effects of human induced climate change, no matter 

the mitigation efforts (Adger et al., 2009; Steffen et al., 2018; Watson et al., 1996). With the Paris 

agreement in 2015 adaptation was finally recognized on par with mitigation at an international 

political level (Horowitz, 2016). Nation after nation has adopted this approach and included 

climate adaptation in their efforts to transition towards societies that manage to face the climate 

crisis and avoid breakdown (Nachmany et al., 2019). All over the world, governments are directing 

their authorities to take a leading role in this transition. Given the expectations put on authorities 

to lead the work with adaptation, and ultimately to ensure a sustainable society, it is of importance 

to understand the limitations and the possibilities for these authorities to play a key role in meeting 

the climate emergency.  

So far this responsibility has been studied from quite remote perspectives, giving 

authorities nothing more than the role of executors of governmental missions. We argue that 

authorities’ scope of action in many western countries is more complex, intricate and important, 

and therefore needs to be explored from within. Hence, the aim of this paper is to contribute to 

an understanding of how public authorities make sense of and organise their work in order to meet 

the expectations put on them, and to discuss how their way of working enables and limits the 

transition to societies that can withstand known and unknown effects of climate change. 

We focus on Sweden, a country where the role of authorities are of recognized significance 

for the administration, and “zoom in” (Spaargaren et al., 2016) on The Authorities’ Network for 

Climate Change Adaptation, a national network of authorities with a central position when it 

comes to climate adaptation. We ask the following questions: How does the Network make sense 

of and organise their role and work with climate adaptation? What challenges related to its leading 

role in the Swedish adaptation regime can be identified? To answer these questions we define this 

network as a practice and turn to theories of Social Practice as they allow us to delve into the logic, 

routines, and sense-making that maintain the practice under study, and thereby also to identify 

potential openings for change. 

This paper is the first output of the larger project “Making Sense of Adaptation: The 

adaptation practice in a governance perspective”. In this project we, the authors and two additional 

colleagues, investigate how and why Swedish climate adaptation is enacted in particular ways by 

mapping the overlapping and competing practices of adaptation at national, regional and local 

level. We have a special interest in how inherent governance struggles and choices are handled. In 

this paper we focus on the national level. 
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2. Adaptation in Sweden 
Sweden is generally seen as a frontrunner in terms of mitigation, sustainable living (Pierrehumbert, 

2016; Sarasini, 2009)1 and environmental policy (Granberg and Elander, 2007). When it comes to 

adaptation Sweden, as a rich country with high functioning democratic institutions, is considered 

to have high adaptive capacity, and to be relatively less exposed to direct negative effects by climate 

change (Sarkodie and Strezov, 2019). In terms of policy, governance and actual work with 

implementing adaptation measures, the picture is somewhat different. Sweden is on occasion held 

up as a leader in adaptation as well (Massey et al., 2015). This is mostly due to the relatively early, 

Government Commission on Climate and Vulnerability, which published the report “Sweden 

Facing Climate Change – Threats and Opportunities” in 2007 (SOU 2007:60). However, this early 

start put the municipalities at the center, owing to adaptation being seen as a planning issue and 

easier handled where impact was felt, i.e. locally (Granberg et al., 2019; Hjerpe et al., 2015). 

Coordination has been the responsibility of regional authorities (the County Administrative 

Boards), leaving a vacuum of sort on the national level (Massey et al., 2015). It has been noted that 

Sweden has focused more on mitigation both nationally (Keskitalo, 2010) and locally (Granberg 

and Elander, 2007), and that progress of implementation of adaptation measures has been slow 

(Klein and Juhola, 2014); leading to calls for clearer guidelines, national policy and interventions 

form the national level (Dymén and Langlais, 2013; Nilsson et al., 2012; Storbjörk, 2007). 

Interestingly, this call for a national policy has come not only from the research community and 

municipalities, but also from national authorities.  

 

3. The emergence of the National Network of Climate Change Adaptation  
In this article, we focus on the Authorities’ Network for Climate Change Adaptation, hereafter 

called the “Network”, which consists of national and regional government authorities responsible 

for climate change adaptation within their respective area. The Network started as a bottom-up 

initiative in 2005, with a few national authorities coming together to share information about 

ongoing activities and start capacity building, as there was a sense of lacking regulation and working 

in a kind of void with an issue increasingly seen as important (MNKA, 2019 & I1). Central to the 

Network was a website, managed by one of the members, the Swedish EPA, where activities and 

events related to adaptation were published (Keskitalo, 2010). The network expanded in number 

of members, and in 2012 the SMHI (Swedish Metrological and Hydrological Institute) was 

instructed by the government to create a National Knowledge Center for Climate Change 

                                                           
1 As long as you measure emissions produced in Sweden and not emissions caused by Swedish 
consumption (cf. WWF's Living planet report, 2018 & Dawkins et al., 2019) 
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Adaptation. SMHI's new role led to them taking over the maintenance of the website. This did not 

change the character of the Network as it continued to exist with the focus on providing the 

webpage with content. In 2016 the Network, which so far was called “the network for the web 

portal” was reshaped into the Authorities’ Network for Climate Change Adaptation, as the 

members wanted to use to platform “to do something more” (I1). This formalization saw the 

Network create a vision for the Network formulated with three aims: Through collaboration 1) 

strengthen the capacity of actors in society and 2) and the capacity of the members to manage 

climate change effects and 3) work towards improvements of regulations and instruments 

(MNKA, 2018). In practice the knowledge sharing and capacity building within the participating 

authorities were still in focus (I1). With this formalization of the network, the SMHI offered to 

take on the role as a secretariat (leading the meetings, taking notes, hosting servers etc.), giving 

them a central role in the reshaped network as well. From 2016 to 2019, the Network grew slowly 

but organically from around 15 to 20 members. Finally, at the beginning of 2019, national 

legislation on adaptation, which many members of the Network had been pushing for, took effect. 

The new legislation meant that 53 authorities, including the members of the Network, were 

charged with planning for and regularly reporting their work with adaptation (Miljö- och 

energidepartementet, 2018). With this development the third aim, improvements of regulations, 

has been demoted to ‘area of work’ under capacity building of actors in society (MNKA, 2019). 

The explicit purpose of the Network was also slightly changed in this revision, and now reads: “the 

purpose of the network is to contribute to the development of a long-term sustainable and robust society that actively 

meets climate change by reducing vulnerability and taking advantage of opportunities.” (ibid.) 

The authorities who had not been part of the Network, but are appointed in the legislation, 

have been invited to the Network. However, only a few has joined so far. Consequently, there are 

now two parallel forums, one for all authorities named in the new legislation and the Network, 

which are overlapping in many ways.  

In this article we focus on the Network, and propose that it can be understood as a 

“structure-making site” (Latour, 2005) in the Swedish adaptation governance regime. This 

conceptualization “allows for transcending scale” (Bueger, 2014), as macro and micro becomes 

obsolete to the extent that there is nothing bigger or smaller. It is not a hierarchy in a traditional 

sense, rather it is the capacity to order and structure other sites in the field that is in focus. As 

Bueger puts it: “The key idea expressed here is that a structure becomes structural, and order 

becomes orderly by practices of structuring and ordering” (2014).  
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4. Theory 
Initially, we argued for the importance of understanding how the Network interprets it 

contribution to and implements missions related to adaptation, especially in relation to societal 

transformations as a necessary response to the climate crisis. In this study, we seek to do this by 

considering the Network as a social practice that hence can be explored with support from Social 

Practice Theories (SPT). The in-depth knowledge and insight into the very core of the practice 

that we develop through this approach makes it possible to credibly describe the Network from 

the inside, as well as to discuss its possibilities and limitations to fulfil the expectations. 

 

4.1 The Development of Social Practice Theories 
‘Practice’ has increasingly become an important concept in social studies during the last decades. 

The idea of practices as an organizing concept for social life started to take form already in the 

1970’s, notably with Bourdieu (1977)2 and Giddens (1979), and in 1984 Ortner suggested that a 

practice approach was emerging as a “gathering force” with in social science (Ortner, 1984). This 

interest in practice has led to the development of a number of different approaches, each with 

their specific take on what components of practice to focus on and why. Even if the approaches 

originate from different schools of thought, they are often described as a family of theories that 

share several important characteristics (Engeström and Middleton, 1996; Nicolini, 2012). 

SPT start out from the idea of practice as central to social life. As individuals we belong to, 

and move freely and unconsciously between a number of different, nested temporary social 

practices (families, jobs, Facebook groups, political movements etc.). Reckwitz (2002) defines 

practice as as “a routinized way in which bodies are moved, objects are handled, subjects are 

treated, things are described and the world is understood”. SPT permit an understanding that 

embraces a dialectic and dynamic agency-structure relationship. The situated and routinized 

activities (bodily as well as mental) that are carried out by members of a practice contribute to 

reproducing structures in terms of e.g. order, routines and norms on how to treat and understand 

things, on what to notice and what to neglect, which in turn guide further actions (Gherardi and 

Perrotta, 2011; Nicolini et al., 2003). The practice itself, rather than its members, is therefore seen 

as the unit of analysis.  

Before we move on to a more detailed description of the analytical concepts, we present a 

short overview of SPT-research related to the fields of sustainability research in general, and 

climate change (adaptation) and societal transformation and transition in particular.  

 

                                                           
2 1972 in French 
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4.2 Social Practice Theories and Sustainability Research 
Even though the “turn to practices” roughly coincides with when the recognition of potential 

climate catastrophe received more wide spread public attention (i.e. UN Conference on the Human 

Environment in 1972, the creation of IPCC in 1988 and the Earth Summit in 1992), SPT has been 

relatively absent from sustainability research. Notable early exceptions in what has been called the 

“second generation” of Practice Theory scholars (Hui et al., 2017) are Shove (c.f. Chappells and 

Shove, 2005; Shove in Dunlap, 2002) and Spaargaren (c.f. Spaargaren, 2003; Spaargaren and Van 

Vliet, 2000) who focused on food and energy consumption in light of sustainability issues and 

climate change.  

Around the 2010’s the literature taking a practice approach on climate change related issues 

started to grow, mainly continuing to focus on sustainable consumption practices concerning food 

(Brons and Oosterveer, 2017; Fonte, 2013; Halkier and Jensen, 2011; Kaljonen et al., 2019; 

Kennedy et al., 2015) and energy (Gram-Hanssen, 2009; Jalas et al., 2017; Powells et al., 2014).  

The main contribution of SPT to the field of climate and sustainability research, especially 

concerning policy intervention, is the well substantiated questioning of mainstream approaches 

addressing any kind of problem by individual’s behavior, without taking into account the 

contextual drivers, i.e. the practices in which the behavior is performed and reproduced 

(Hargreaves, 2011; Iyalomhe et al., 2013; Shove, 2014, 2010; Spaargaren, 2011; Williams et al., 

2019).  

In the narrower field of climate change adaptation, few contributions from a SPT approach 

can be found. But there are some notable examples. Balsiger et al. (2019) shows how the 

“adaptation repertoire” is reformist and connected to individualism and “the capitalist growth-

paradigm”. In this version adaptation is compatible with everyday practices, and in fact often 

stands in opposition to the needed transformative change (Nightingale et al., 2020; O’Brien, 2012). 

West et al. (2019) focuses less on adaptation as such, but makes an important addition in showing 

how SPT can contribute to sustainability interventions by reframing the relationship between 

knowledge and action. They propose a SPT approach where knowledge, in contrast to the 

mainstream linear model, is drawn upon from within the situation at hand, rather than applied to 

action, as this fits better with the complex, ongoing and urgent sustainability issues that we face.  

So far SPT has not contributed notably to societal transformations in light of unfolding 

climate crises and related disasters, as Hausknost et al. concedes (2018). But there have increasingly 

been calls to cross-fertilize between Sustainability Transition Research and SPT (El Bilali, 2020; 

Köhler et al., 2019; Pettersen et al., 2013). There are also a few studies that do apply an integrated 

framework. For example Järvensivu (2017) draws on SPT to explain the dynamic changes brought 

about by material rearrangements in a post-fossil fuel experiment. The study draws connections to 
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the transition literature, especially the Multi-Level Perspective, by showing how the regimes and 

landscapes cannot be seen as external to the practices that ultimately drives the transition (ibid). 

Another interesting and ambitious article, by Moore et al, connects Social Practice Theories, Multi-

Level Perspective and Social-Ecological Systems (2018). The authors argue for an integration and 

combination of these theoretical perspectives to achieve a deeper understanding of how change 

actually happens. This is necessary in order to bring about the fundamental societal 

transformations that are “needed to avoid catastrophic impacts of climate change” (ibid.). 

 

4.3 Analytical Concepts 
In this article we follow Boyer’s advice that “SPT stands to benefit from detailed, ethnographic 

explorations of the production and reproduction of social practices” (2016), as a first crucial step 

to be able to discuss interventions for transformative change. We operate with three analytical 

concepts: ‘logic of practice’, ‘situated agency’ and ‘performativity’ (drawing on Arts et al., 2014; 

Behagel et al., 2019). 

 

4.3.1 Logic of practice  
We utilize Bourdieu’s (1990) concept ‘logic of practice’ to explore the organizing principles of the 

activities taking place in the Network. This logic “is not that of the logician” (ibid.), but rather the 

logic that guides what makes sense for members of a practice to perceive, think, say and do in a 

specific situation. A practice, and the logic that guides it, thus generates and activates certain 

“practical knowledge, local understandings, routine behavior and collective sense-making” (Arts 

et al., 2014). This logic is seen as internal to the practice, which means that even though the logic 

of the practice is affected by external forces, both formal (as legislation) and informal (as major 

political or cultural movements), they only shape the practice to the extent that they are 

incorporated, made sense of and molded into the practice.  

Further, social practices are seen as inherently normative (Schatzki, 2002, 1996). A practice 

is held together and reproduced by its members’ shared understanding of what needs to be done 

and why. The normativity provides guidance on how members of a practice ought to (re)act and 

make sense of tasks at hand. It constitutes hidden structures that they are rarely aware of, but 

which they nevertheless recreate themselves through what they think, say and do (and not). The 

normativity constitutes hidden forces that newcomers of a practice need to ‘learn’ in order to be 

accepted as full members of a practice (Lave and Wenger, 1991).  

A practice needs to be practical, it must be able to fulfill its purpose. For Bourdieu (1990) 

this means practices contains both regularities, continuation and patterning, but also openness to 

irregularities or have a “fuzziness”. There might be actions that are seen as “correct” ones, but 
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others that are acceptable, some that have been tried and some that have yet to be performed (See 

also Schatzki, (1996) on the ‘teleoaffective structure’ and the acceptability of action). In this way 

the “fuzziness” of a given practice opens up for a multitude of acceptable actions to fulfill the 

purpose of the practice. This then means that the practice is in principle always open to change 

through the dialectical relationship between logic of practice and the “performance of practice” 

(Higginson et al., 2015).  

 

4.3.2 Situated Agency and Performativity  
In our understanding ‘situated agency’ and ‘performativity’ are closely connected, overlapping and 

certain aspects of the concepts can even be interchangeably used. We use ‘situated agency’ to 

describe the perceived space of action (Bevir, 2005), i.e. what is seen as possible, with an emphasis 

on the constraining aspects of the logic of practice. We seek to show this not only by describing 

what they routinely do or say, but more interestingly how they suggest actions, explain in-action 

or less ambitious actions. We use “performativity” to analyze action, specifically action that breaks 

with the logic of practice or challenge it (Behagel et al., 2019). Keeping performativity, as opposed 

to performance, acknowledges that the ability to do something differently is bound up with 

knowing what is expected. Using both allows us to separate, in analytical terms, the constraining 

aspects (situated agency) and the openness to act differently (performativity).  

 

5. Methods and materials  
The article draws on a range of material generated between autumn 2018 and spring 2020: 

participant observation of meetings, study visits, interviews and documents. In other words an 

ethnographic study, following the definition of Crang and Cook (2007). 

Sometimes individually and sometimes in pairs, we (the two authors) and another colleague 

in the project Making Sense of Adaptation, have attended the Network’s meetings held since we 

were given access as observers (autumn 2018). This includes four physical meetings (M1-M4), one 

virtual meeting (rearranged due the Covid-19 pandemic)(VM1), four phone meetings (PM1-PM4) 

and two working group meeting (WGM1-2). Besides the field-notes we took as observers (or 

listeners), the meetings were audio-recorded. After listening to the recorded material, specific parts 

that were deemed interesting for this paper were transcribed. Such parts include examples of 

routine behaviors performing of the Network’s practice, incidents where the perception of agency 

become evident and situations where the logic of the practice is challenged.  

Semi-structured interviews, focused on the informants’ experiences (Kvale and 

Brinkmann, 2015), were conducted from spring 2019 to spring 2020. The purposes of the first two 
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(conducted by the first author) were to gain understanding of the history and workings of the 

Network (I1) and CABs’ view on, and role in, the Network (I2). The rest of the interviews (I3-6) 

were carried out in spring 2020. To keep the informants anonymous we aren’t naming them or the 

authorities they represent.  

By following the Network, we had developed preliminary understandings of what it means 

to be a member and what functions it serves. Through the interviews, we gained access to the 

members' own perspectives and reflections on the importance of the Network for their work. We 

selected interviewees, i.e. purposive selection (Silverman, 2014), among members that are 

particularly vocal in meetings, successful in getting projects funded, and/or represent authorities 

that are charged with specific responsibilities from the government. In short, representatives that 

are likely to be important in shaping the practice. The interviews followed an interview guide and 

took on average one hour to conduct. Five of eight were conducted via a videoconference 

program. Five interviews were conducted by the first and three by the second author. All interviews 

have been recorded, and then transcribed by two research assistants working with Trint (an audio-

to-transcript software). The transcripts have then been checked by the interviewer.  

The documents included in the material range from meeting agendas and minutes (taken 

by the secretariat), e-mail correspondence between Network members, the statement that 

describes the purpose of the Network, yearly activity report of the Network and the associated 

web portal (klimatanpassning.se) as well as legal regulations.   

All in all the material described above covers the practice from different angles. We divided 

the material into two categories: primary material and secondary material, or unreflective and 

reflective material. We consider observations, meeting notes and e-mail correspondence as 

unreflective doings or ‘performings’ of the practice. The purpose statement, regulations and 

especially interviews are referred to as secondary material in that it encompasses situations where 

the members reflect upon their practice either together (e.g. when developing documents to 

describe the Network for outside audience) or with us (interviews).  

Coding was done through NVivo, through an iterative process beginning with finding 

themes in the material on the topics of (1) representations and understandings of adaptation, (2) 

relationships and responsibilities of and between different actors and scales, (3) on the purpose, 

usefulness and practical workings of the Network, and (4) descriptions and views on climate 

change effects and the future, by the first author. This was then, in a second step, developed in to 

19 “nodes” with sub-categories. The second author did a second round on the material focused 

on drawing out insights from the material through the analytical concepts, foremost ‘logic of 

practice’, as ‘situated agency’ and ‘performativity’ follow from this one. A third and final iteration 
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was then done jointly in the writing process where we have gone back and forth with examples 

from the material and analytical concepts.  

 

6. The main activities of the Network – A Rich description 
In line with the ethnographic research design we will now describe the components and activities 

of the Network, before moving on to the application of the theoretical concepts and the analysis.  

The Network has three key components: meetings, working groups and the web portal. In addition 

to these the shared virtual work space and the joint e-mail list can be added. Based on interviews, 

field observations and the Network’s own description we see these components as necessary for 

holding the practice together. We will give a brief description of each component.  

 

6.1 The Meetings 
At the heart of the practice are the meetings. It is here that the members interact as member of 

the Network. These meetings comes in two varieties (during the period we draw material from): 

phone meetings and physical meetings. Typically there are four meetings every year, two in person 

and two via phone/video call.  

 

6.1.1 The Telephone meetings  
The two yearly phone meetings are led by the Chair of the Network from SMHI. Typically 

information has been sent from all participating authorities to the Chair prior to the meeting, who 

compiles this and sends it out to all members. This information consists of what is happening in 

the participating organizations. Together with this information from the authorities, a standard 

agenda is send out. The meetings are roughly 90 minutes long. The Agenda consists of 1) Opening 

the meeting 2) Sharing information (questions and clarifications) 3) News about the web portal 4) 

Reports on the working groups 5) Next Meeting and 6) Wrapping up (which can include additional 

questions). Occasionally the phone meetings have had additional items on the agenda like reports 

from our research projects, although that has technically been put after the meeting. 

The opening of the meeting is scheduled for 5 minutes and consists mainly of welcoming 

those who log on or phone into the meeting by the Chair, but also dealing with technical issues of 

bad sound, difficulties in showing presentations etc. The second item of sharing information is an 

extension of the information that has been gathered and send out prior to the meeting. Here 15 

minutes are allocated for questions of clarification concerning the information from other 

members. After that there is a short (5-10 min), always reoccurring, item concerning news about 

the web portal; usually this concerns new features on the page or missing information that the 
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authorities need to provide. Next reports from ongoing working groups are presented. Here the 

leading authority gives a 5-10 minute update on how the work is progressing. Usually there are 8-

10 working groups reporting, which makes this the most time consuming item on the agenda (40-

60 min). Lastly there is information about the next meeting (10 min), usually regarding where it is 

to be held and suggestions for when and how to best travel there etc. Then the meeting ends, 

sometimes with some additional information about an upcoming seminar or report, if there is time.  

 

6.1.2 The In-person Meetings 
The Network also meets in person twice a year, as a minimum (at least prior to 2020). These 

meetings are hosted by one of the members of the Network, i.e. at the head office of one of the 

authorities. The first meeting in the yearly cycle3 has taken place in January and is a full day from 

10:00 – 16:00. The second meeting, in early autumn, is an extended meeting going from lunch to 

lunch with overnight stay.  

The meetings follow an agenda similar to that of the phone meetings, but with some 

differences. The morning session on the full day meeting and the first day (i.e. the afternoon) on 

the two day meetings has the same general agenda as the phone meetings. The biggest difference 

is that the host has time for a more extended presentation about their work generally and 

specifically about adaptation. There is also more room for discussion and questions compared to 

the phone meetings, but in general they are kept short and move along quickly in order to get 

through the whole agenda. The afternoon on the one full day meetings is used for presenting and 

discussing ideas for new working groups, additional presentations by authorities often connected 

to new reports, study visits abroad or concerning new responsibilities or assignments given by the 

government to a specific authority.  

The second day of the two day meetings has been more open, more focused on discussion 

and workshop-like set ups. During our field work this has been focused on the future of the 

Network given the new legislation on adaptation.  

The in-person meetings also contain coffee breaks, lunches, and for the two day meeting 

a joint dinner and breakfast, which allows for small talk and more informal discussions.  

 

6.2 Working groups 
The working groups take a center role when it comes to the actual outputs from the Network. The 

working groups are created through an intricate and complex process of proposal, evaluation 

through voting and finally funding through SMHI’s budget for adaptation projects. The working 

                                                           
3 The yearly structure has changed prior to 2020, but is now somewhat in flux due to the Covid-19 pandemic. 
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groups are set up in order to foster practical collaboration and exchange between the members 

and to produce useful knowledge and information filling perceived knowledge gaps, by creating 

reports, models, handbooks and guides etc. At least three different authorities need to stand behind 

a proposal for a project to be eligible for funding. All the proposals are submitted to SMHI and 

evaluated individually by all members of the Network through a multi-criteria scheme that was 

created jointly in 2016, where different aspects of the project is judged and scored. The projects 

are then ranked according to average score and funded from top downwards until the budget for 

the current year is allocated, provided the projects meet a certain minimum score. The projects are 

always on a 1-year basis, but in reality they start in the second quarter of the year, and need to be 

ended before the year ends. The funded projects have taken some different shapes. At least one 

more research intensive authority use the projects as seed money to apply for bigger research 

grants, but most projects concern developing new knowledge about specific issues within the 1-

year time frame. Often the work within the working group is done by a hired consultant.  

 

The Website – Klimatanpassning.se 
The third important component of the practice is the web portal. Essentially the Network started 

as a website-network, and until recently had the sole purpose of spreading information about (the 

authorities’) adaptation projects through the website.  The web portal still has a special standing 

within the Network and its doings. It is, as already described, a standing item on the agenda of 

every meeting, but it is additionally often mentioned spontaneously during the meeting. Both by 

the Chair reminding the members to promote the website when appropriate, and by members 

apologizing (without prompting) for not sending new information to be published on the website 

since the last meeting. During the meetings we have attended the web portal has perhaps taken on 

an even more central role as it has been under re-construction. This has meant that discussion time 

on meetings during the first year we have followed the Network was allocated to discuss this 

development.  

It is also clear from our interviews that the webpage serves an important purpose for the 

members to keep themselves updated on what is happening concerning adaptation in Sweden (at 

least in the public sector).  

 

The Shared Virtual Work Space  
The Network also has a shared platform for working in and uploading documents. Agendas, 

minutes, reports, suggestions for working groups etc. are uploaded here. In our project we have 

not been allowed into this virtual space, with the argument that the members did not feel like they 

could consent to giving us access to material created by previous members. However, it has been 
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increasingly clear to us through the meetings and interviews that it works more as a repository or 

archive, rather than as an active work space. For example, it has been indicated that the working 

groups, which perhaps should benefit the most from this, usually find other ways of working 

together, and then upload the final reports here.   

 

The e-mail list 
Finally the Network also has an e-mail list to all the members, or more specifically to all the 

individual civil servants who are representing the member authorities. However, this list is almost 

exclusively used by the secretariat and other functions at SMHI, for reminding and sending out 

information prior to meetings, and informing that presentations and minutes from the last meeting 

is now uploaded to the shared workspace etc. Occasionally another member uses the list to send 

an invitation concerning a seminar or final report on a working group.  

According to our interviewees the list can serve an additional purpose. It can be used as a 

shorthand to get in contact directly with a civil servant at another authority. Instead of going 

through the info-email addresses the list creates a useful short-cut if one wants input from a 

specific authority. But the list isn’t used to pose questions from the members or other exchanges 

with the whole Network, apart from the communication connected to the meetings (or 

information from SMHI).  

 

7. Analysis 
The analysis is divided into three segment corresponding to our three analytical concepts. Most 

weight, and space is given to the ‘logic of practice’. We provide a short description on how each 

concept was utilized and applied in the analysis.  

 

7.1 The logic of the practice – “… the meetings would turn into a cacophony!” 
The logic of the practice is hidden for its member to the extent that it is not outspoken. Rather, it 

consists of norms, routines and structures that guide the members’ way of acting and thinking. 

Essentially, as Schatzki (1996) has pointed out, asking “why” (repeatedly) makes it possible to 

discover or access underlying reasoning of or logic of the practice. The other strategies for 

uncovering the logic of the practice is to observe when behaviour is sanctioned, i.e. when members 

of the practice correcting (new) members in more or less subtle ways. Finally, the analysis involves 

more of a detective work, which includes asking what assumptions the practice must hold for the 

norms and routines to make sense (Bueger, 2014). 
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Notable features of the Network’s meetings are the tight agenda and focus on 

presentations. The Chair often dominates, especially the phone meetings. Presentations are short 

and concise. The Chair rarely has to remind the members of the tight agenda, but instead facilitates 

the meetings by cheers and speedy talk and encourage the members to move on. The members 

reproduce this by asking only few questions. In case questions arise they are often unproblematic 

and easy to answer. On occasions, when a question is not easy to answer, it is tabled and suggested 

to be solved via e-mail, a separate meeting or later on. The lack of questions and discussion, or 

conversely the ability to keep to the agenda and be efficient, was described in an interview as “the 

members being well-trained, which is necessary. Otherwise the meetings would turn into a 

cacophony!” (I1). 

During the in-person meetings there is more room for discussion, but the discussions are, 

with few exceptions, of instrumental character, e.g. focused on aspects of ongoing projects. Based 

on this, we argue that one of the most prominent features of the logic of the Network’s practice 

is information sharing. To fulfil this purpose, the practice is evaluated by how efficiently they can 

rely as much information as possible to each other.  

The Network's activities consist not only of these meetings but also of a number of 

working groups. These have been initiated to strengthen the collaboration between the members 

and to produce information to fill knowledge gaps related to climate adaptation. The aim of 

fostering collaboration is the reason why at least three authorities must stand behind a new project 

proposal. The selection of projects ends up in short-term projects based on the members voting 

on proposals, without prior discussion. Some of those we interviewed consider the process to be 

too complicated and do not feel qualified to make the judgement of the relevance of the proposed 

projects (I2). This has also been up for discussion on meetings (M2 & M4). Other interviewees 

the outcome and the scores given are too subjective and driven by the knowledge and interest of 

the specific civil servants and the authority they represent (I1, I3 & I6).  

We have not had the opportunity to follow any of the working groups, but according to 

the interviews, documents and meeting notes, they are often driven by a single authority with some 

tag-alongs (to get funding), that hires a consultant to produce a report. The focus of the projects 

does not always seem to be anchored in what the CABs and municipalities (who are often the 

target groups) need. A clear example of this was the presentation of a project aimed at supporting 

civil servants, at CABs and municipalities, working with adaptation. The project concerned 

presentation and access to GIS data, and concluded there was no standard, difficult to get an 

overview and overlapping providers. To this a CAB representative responded: “We know this. We 

have been saying this for years. The question is how do we solve it?” (WGM1). From examples 
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like this, we argue that the way the working groups, representing the knowledge generating 

function of the practice, are selected and the projects are carried out, fits well within the framework 

of a logic focusing on information sharing with the members of the Network.  

The analysis of the interviews confirms our view that it is the very Network practice, not 

specific components, that are centred on information sharing. This is further supported by the fact 

that the e-mail list is used exclusively for information spreading, rather than for questions or 

discussion. Similarly, the virtual working space is being used as an archive rather than a potential 

collaborative space. The reason members participate in the Network is that it gives them the 

opportunity to inform other authorities about their work, and get corresponding information back 

(I1, I2, I4, I5, I6 and I7). As members in the Network they also get to know representatives of 

other authorities who may be valuable contacts in their work (I1, I4 and I5). This is seen as valuable 

enough to engage in the Network and spend time on meetings. For example, the recent expansion, 

related to the new legislation, prompted a discussion on how the new potential members should 

be invited, i.e. at what level in the authority the invitation should be sent to. A key argument in 

this discussion was that the invitations should not be send to a “too high level” because that could 

mean that the current representatives could lose their seats in the Network (PM3). 

The information sharing and knowledge generation that the logic of practice revolves 

around comes with a condition. The practice reproduces a logic of disregarding information and 

knowledge that challenges the way the Network and its members currently work. We make this 

statement based on several of the interviews we have conducted (I5, I6 and I8) concerning the 

new legislation, which instructs the authorities to analyse their vulnerabilities and adaptation needs 

as well as their taken adaptation measures. Keeping in mind that many of the affected authorities 

have been part of pushing for this legislation, in interviews we have learned that said legislation 

has not actually changed how they work with adaptation. Rather, it has mostly made them report 

what they were are already doing. In other words, the logic of the practice based on sharing what 

they already do has now been institutionalized. Another example of this reluctance to challenge 

the way they already work comes from an in-person meeting (M2). At this meeting one member 

reported on the analysis of the vulnerabilities related to climate effects that the authority had 

identified. The evaluation was based on the RCP 4.5 scenario, while “only looking at some aspects 

of 8.5”. This raised the question from another members if the authors of the report thought that 

RCP 4.5 was the correct or sensible scenario to plan for, to which the answer was “no, probably 

not”. The answer did not give rise to any further discussion or questions. From this it becomes 

clear that the perceived effects of climate change is adapted to the current practice of the network, 

rather than the other way around.  
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Essentially, but perhaps a bit harshly, the logic of this practice can be described as not 

allowing (let alone encouraging) reasoning and reflections related to what the members do, why 

they do it or whether what they prioritise is relevant in relation to the stated goal of the network 

to “…contribute to the development of a long-term sustainable and robust society that actively meets climate change 

by reducing vulnerability and taking advantage of opportunities.” (MNKA, 2019). Instead what the members 

reproduce is a practice driven by a logic to share information about adaptation projects and 

relevant information for their ongoing work as efficiently as possible.  

 

7.2 Situated Agency – “The low-hanging fruits are the most prioritised” 
In our analysis we use “situated agency” to understand how members of the Network’s practice 

experience and make use of their perceived space for action. What are the (perceived) limits of 

acting for individual members without breaking with the logic of the practice given by their 

position in the practice? Somewhat counter-intuitive it is arguably the constraining that is of more 

interest with the concept. That is how does the “situated-ness” create (perceived) barriers, 

constrains and limits to what is possible to do? 

In order to answering these questions it is useful to start with two reoccurring phrases that 

are used when the members report on their activities:  “pick the low hanging fruits” and “join 

things that are already happening”. We interpret that the implicit argument behind these phrases 

is that it is good (or at least fully acceptable) to do anything that is easy to accomplish in order to 

show that things are moving forward, get a foot in with other projects, and get some small wins. 

This was perhaps most clearly expressed when one prominent member of the practice, without 

being questioned by other members, reported on a project and said that “the low hanging fruits 

are the most prioritised” (M3).   

Apparently, the perceived boundaries of their agency, i.e. more difficult projects or 

interventions that challenge the everyday work in their authorities are not within their agency. This 

is also clearly exemplified when one informant (I8) said that one measure the authority s/he 

represents should do, both to decrease their vulnerability and to be part of transforming society, 

is to rapidly (within 5 years) phase out all fossil fuels. But there would be little point in suggesting 

such a measure as s/he reckoned s/he would “be the fool of the office if [s/he] did”.  

 

7.3 Performativity – “What is the purpose of this project?” 
Lastly, turning to performativity, we apply this concept to highlight how members of the practice 

can deviate or challenge the logic of the practice; that is, members who are considered competent 

members of the practice, who for the most part reproduce the practice, can on occasion break 

with or challenge the logic.  
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It happens, especially during the physical meetings, where there is more time and 

somewhat easier to intervene than at the phone meetings, that the members do not strictly follow 

the logic of the practice. We have observed a meeting where a member questioned the relevance 

of an ongoing project being reported (M4) by asking what the purpose and what it was intended 

to contribute to in terms of the aim of the Network. This differs significantly from the typical 

questions along the lines of ‘when a report will be available?’ or ‘how long a specific project will 

run?’. 

We have also observed challenges in the form of questioning the “more information is 

needed”-logic by another member. This concerned a failure to collaborate or work more directly 

with implementation, connected to a proposed project. Two influential members of the practice 

were given a government assignment concerning land changes due to climate effects. This 

assignment was presented together with an outline for the project. A challenge was then raised by 

one of the CAB representatives, who pointed out that the proposed project strongly overlapped 

with an already finished project, and thus questioned the logic of yet another scoping project (M4).  

A third example is a rare instance of talking about the consequences of the changing 

climate in terms of a crisis that we identified in our primary material. That is here it is the ‘do not 

disturb the way we work’-aspect of the logic that is challenged. In this case, a member made 

reflections based on a report concerning how climate change will have devastating effects on food 

production globally and in turn in Sweden, which is a food importing country. The member 

continued to say that “this is really worrying and could be a real crisis in just a couple of decades”. 

There was a moment of silence before the same member continued: “it makes you think that 

maybe we need to rethink weekend trips to New York and so on” (M2). The response from about 

half of the other members was to interpret it as some kind of a joke and to laugh. The other half 

of the group was silent.  

What joins these three examples is that the ‘logic of practice’ despite being challenged, did 

prevail. In all three examples the reaction has been variations of short, or no, responses followed 

by moving on to the next item on the agenda.  

 

8. Discussion 
In this last sections we draw out some insights of the implications that follows from how the 

practice is organized and revisit the research questions we posed in the introduction.  

Following our analysis of the logic of practice, we propose that one of the underlying 

principles is the belief that more and better information leads to action, something that has been 

thoroughly questioned by the social sciences for decades now (c.f. Shove, 2010). Furthermore, the 
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practice is based on the idea that the current system, i.e. the market-liberal nation-state, will exist 

indefinitely and is in principle able to deal with the effects of climate change. This leads to 

downplaying the crisis that climate change poses to modern society, for example by ignoring or 

marginalizing high impact scenarios. This is perhaps not surprising, since acknowledging the 

magnitude of the problems we face inevitably would lead to conceding that the current work is in 

effect pointless. Put another way, within the practice, the members are working from the 

assumption that radical, and systemic change, is not needed to be able to manage the climate crisis. 

Furthermore, this logic reproduces the situated agency, i.e. the perceived space of action, as 

constrained to “picking the low hanging fruits”. This has at least two tangible consequences. 

Firstly, it can (and has according to our interviews) lead to retrofitting an adaptation label on 

projects that a) would have been done anyway and b) wasn’t thought through as adaptation 

measures, which undoubtedly diminishes the chances of them being deliberate transformative 

responses (Löf, 2010). Secondly, it builds on and reproduces the idea that incremental change is 

enough, and that small steps are the way forward.  

However, turning again to performativity we gave examples of when the logic of practice 

is challenged in different ways. This already shows tendencies, or at least the possibility, of 

changing the logic of practice. Additionally, two other findings indicate that it is possible to change 

the practice towards both allowing for more discussion, reflection and contestation of the activities 

of the Network, and a more transformational approach to adaptation. The first is drawn from our 

interviews, I2, I4 and I8, who all express in different ways that what they are doing now is not 

enough, and that they would like to see more ambitious and radical action. However, these 

reflections and statements are made outside of the practice of the Network, but it shows that the 

same members take on a different logic when looking at the Network from other practices. The 

other finding that supports this is the development started by new members to the Network. On 

the first meeting in the Network setting (PM4) with new members, one of these new members, 

who had yet to ‘learn’ the norms, asked to make more space at the next meeting for ‘discussing the 

difficult questions. The questions we don’t have answers to, where we have to collaborate, but don’t know how to 

address. Those are the really though issues that I think we should address here’. This intervention lead to the 

Chair making space for these kind ‘difficult discussions’ on the next meeting (VM1). However, 

this only resulted in a small group discussion with a handful of members, but since this was the 

most recent meeting, i.e. during the Covid-19 pandemic, it is difficult to draw conclusions as to 

why it did not render more interest.  
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9. Conclusion 
In conclusion, to answer the first of our guiding questions: How does the Network make sense of 

and organise their role and work with climate adaptation? We argue that the Network sees its role 

as structuring the work of other actors through information dissemination, reproducing 

assumptions that information leads to action and that incremental action is enough to be able to 

manage the climate crisis.  

What challenges related to the Network’s leading role in the Swedish adaptation regime 

can be identified? Most critically the challenge related to the practice reproduced by the Network 

is that it leads to downplaying the effects of the climate crisis, most notably rarely touching upon 

high impact scenarios and especially so called indirect effects. The current way the Network 

approach adaptation thus challenges assumptions of them being the necessary leaders in the 

needed transition. Instead we show that the logic of practice informing their understanding of 

adaptation might potentially prevent any real transition from taking place, hence being a barrier 

for the way the climate crisis is dealt with at government levels.  
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Exploring	the	link	‘knowledge-action’	in	our	own	transition	research	practices	
Willington	Ortiz	(lead),	Benjamin	Best,	Juliane	Lunge,	Matthias	Wanner,	Annaliesa	Hilger	
	
The	question	of	how	to	effectively	implement	“transformative	steps	which	are	urgently		
needed	to	shift	the	world	on	to	a	sustainable	and	resilient	path”	(United	Nations	2015)	is	
central	to	the	different	branches	of	the	sustainability	sciences.	This	question	reopens	
enduring	controversies	about	the	interaction	between	science	and	(other	realms	of)	
society	(Gibbons	1999;	Schneidewind	2015).	In	the	last	decade	sustainability	transition	
research	has	been	entering	into	mainstream	policy	and	-	in	this	way	-	providing	an	
interesting	case	of	those	interactions	between	science	and	society.	This	is	particularly	
notorious	by	new	(or	renewed)	forms	of	direct	interaction	with	policymakers	
(commonly	understood	as	officials	of	state	agencies	or	of	governmental	authorities).	The	
central	aim	of	such	interactions	has	been	“to	translate	transitions	research	into	
actionable	knowledge”	(Turnheim,	Asquith,	and	Geels	2020).	Direct	interactions	with	
other	actors	of	socio-political	arenas	(e.g.	from	civil	society)	are	also	thinkable	and	have	
had	some	place	in	transition	research	scholarship	(Smith,	Fressoli,	and	Thomas	2014;		
Frantzeskaki	et	al.	2017;	Dumitru	et	al.	2014).	In	any	case,	one	general	challenging	issue	
for	transition	research	(and	transition	researchers)	is	how	the	epistemic	aims	and	
products	expected	from	research	do	relate	to	the	actual	actions	of	the	multiplicity	of	
actors	that	are	supposed	to	enact	transitions.	The	aim	of	the	proposed	workshop	is	to	
explore	precisely	that	relation	between	knowledge	(about	change)	and	actions	(for	
change).	
For	that	aim,	the	workshop	is	conceived	to	guide	individual	and	mutual	reflections	about	
our	own	empirical	experiences	when	making	part	of	transition	research	processes.	Two	
concepts	should	help	to	organize	the	reflection:		
	

(a) The	notion	of	“the	three	forms	of	knowledge”	from	discussions	on	
transdisciplinary	research,	in	which	research	tackling	complex,	real-world	
problems	are	analytically	described	as	processes	in	which	system,	target	and	
transformation	knowledge	is	produced.	(Hirsch	Hadorn	et	al.	2008).	I.e.	research	
that	explicitly	and	systematically	tackles	the	questions:	how	does	change	
happen?	(system	knowledge);	which	change	should	happen?	(target	knowledge)	
and	how	to	make	that	desired	change	happen?	(transformation	knowledge).		

(b) The	concept	of	“positionality”,	particularly	present	in	debates	about	empirical	
social	research,	which	points	at	the	situatedness	of	knowledge;	at	the	
inalienability	of	perspectivity	of	one’s	own	physical	ties	and	space-time	
situatedness	and	how	this	situatedness	“shapes	our	research	and	may	inhibit	or	
enable	certain	research	insights.”(Qin	2016)		

	
Based	on	this	conceptual	frame	and	taking	participants’	own	concrete	research	
experiences	as	empirical	cases	for	reflection	we	will	start	by	inquiring	about	how	and	
when	were	those	three	types	of	knowledge	produced	and	whose	knowledge	was	
involved	in	the	process.	Second,	we	will	ask	for	the	actual	usage	of	the	generated	
transformation	knowledge	as	well	as	for	traces	about	its	effectiveness.	In	practical	terms	
the	workshop	will	combine	three	main	techniques	to	foster	the	reflection:	(1)	journaling		
/	scribbling	own	project	experiences,	(2)	speed-dating	in	groups	of	two,	and	(3)	
discussion	in	small-groups	of	three	to	five	participants.		



	

By	discussing	and	comparing	different	research	experiences	the	workshop	aims	at	
characterising	the	different	ways	in	which	the	relation	knowledge-action	has	been	
(explicitly	or	implicitly)	facilitated	(or	hindered)	through	our	research	practices	and	at	
identifying	critical	issues	to	be	considered	in	order	to	make	the	application	of	
(transformative)	knowledge	generated	through	our	research	more	likely	and	traceable.	
	
Who	is	invited:	
	
We	invite	any	person	that	has	participated	in	transition	research	process	(whether	as	
academic	researcher	or	as	‘non-academic’	actor)	and	that	would	like	to	explore	in	an	
interactive	way	which	challenges	are	implied	with	the	aim	to	contribute	to	actual	change	
through	such	research	practices.		
	
Room	requirements:	
A	room	where	the	order	of	chairs	and	tables	can	be	changed	is	needed.	
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ABSTRACT 

Transitions from one socio-technical regime to another entail long phases of institutional complexity, in which two 

or more incompatible field logics are in competition with each other. Transition studies acknowledge the existence 

of this complexity, but to date has no means to categorically assess it. This paper addresses this gap by developing 

an analytical framework that combines an institutional take on transitions with organization studies’ work on 

institutional complexity and illustrating it with a case study of an ongoing transition in San Francisco’s urban water 

management sector. A phase model is presented which characterizes the types of institutional complexity that 

may build up and settle across various phases of development. Results from qualitative analysis of 25 semi-

structured interviews demonstrate that different forms of institutional complexity may follow each other in a 

transition process and that formidable strategic agency is needed by the actors in a field in navigating prolonged 

phase of competing cultural demands. In the case of San Francisco, uptake of onsite non-potable water systems 

transitioned from a monolithic regime to a state of volatile complexity, ultimately shifting to incrementally 

adapted socio-technical system because of stakeholders from different institutional logics improving compatibility 

of demands and giving precedence to certain logics. Gaining a better perspective of both organizational and field-

level reconfigurations may help to better explain why transitions succeed in some places, while they fail in others.  
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1) INTRODUCTION 

Transitions literature has recently embodied a flux of concepts from neo-institutional sociology. Key insights from 

this work are that regimes are not monolithic, but semi-coherent assemblages of competing or even incoherent 

field logics that are institutionalized to varying degrees (van Welie et al. 2018; Fuenfschilling and Truffer 2014; 

2016). Socio-technical transitions can accordingly be conceptualized as shifts from one dominant field logic (i.e. a 

bundle of coherent institutional sector logics, core values, missions, technologies) to another in a given sector 

(Fuenfschilling and Truffer 2014). In this process, actors strategically institutionalize new values, beliefs or 

technologies, while they de-institutionalize others. Since institutional logics are a combination of internally 

coherent beliefs and values which shape and motivate practice (Thornton and Ocasio 2008), transitioning between  

two regime configurations is inherently prone to institutional complexity; actors will have to navigate periods of 

time in which two or more incompatible logics are in direct competition with each other. The relevance and 

imminence of such complexities and how actors navigate them is acknowledged, yet not categorically analyzed in 

sustainability transitions literature. 

This paper addresses this gap by explicitly connecting sustainability transitions research with recent theorizing on 

institutional complexity in organization studies (Raynard 2016; Greenwood et al. 2011). It outlines a conceptual 

framework for the dynamic investigation of the buildup and settlement of institutional complexity in transition 

trajectories and empirically illustrates it with a case study in San Francisco’s urban water management sector. Due 

to water scarcity, repeated drought occurrences and social pressure to achieve more sustainable practices, there 

has been a push to adopt on-site water recycling. Since 2015, a local ordinance mandates all new building projects 

with a floor surface above 250’000 square feet to install and operate an on-site water reuse facility. As of 2019, 

about 90 projects are installed and many more in the design and construction phase. This newly introduced on-site 

infrastructure model is drawing heavily on community and market institutional sector logics and thus represents a 

radical departure from the dominant regime in the urban water management (UWM) sector, which revolves 

around large-scale, centralized infrastructure and a field logic  that is dominated by institutional sector logics from 

the state and profession (Fuenfschilling and Truffer 2014). 

In more generic terms and in the special case of UWM, such contradictions can be expected to materialize 

between the proponents of a ‘hydraulic, ‘water market’, and ‘water sensitive’ field logic (Fuenfschilling and Truffer 

2016). This paper accordingly identifies areas of contention in particular between the (emerging) water-sensitive 

and two older, more deeply institutionalized (water market and hydraulic) field logics. It systematically and 

dynamically maps when and how institutional complexity arose and created barriers in the transition pathway and 

how key actor’s roles and the structure of the organizational field were adjusting to reconcile competing demands, 

expectations and core values. One key contribution of our approach is that it assesses the effects of institutional 

complexity in a transition process not only on the involved organizations, but also at the level of the socio-

technical system and its internal reconfiguration. 

Our initial results are from a representative sample of interviews with 25 key stakeholders associated with onsite 

water recycling in San Francisco and the Bay area, specifically onsite non-potable water systems (ONWS). The key 

findings from qualitative coding of the interview transcripts suppose that the transition trajectory for onsite water 

reuse in San Francisco created first ‘volatile’ forms of complexity, in which two incompatible logics co-existed with 

unsettled prioritization and considerable jurisdictional overlap. In a second step, local actors managed to 

transform this volatile situation into aligned complexity, in which the hydraulic and newly created, blended water 

sensitive/water market field logic co-existed with more clarified prioritization. In this highly complex process, the 

transition could only progress from one form of complexity to the next thanks to skillful institutional work by 

intermediary actors and newcomers to the system (e.g. the local utility, urban planners, private firms) that either 
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took on a hybrid organizational structure and/or were able to repeatedly mediate between competing 

expectations and structural demands.  

The paper demonstrates a new and unique theoretical framework for integrating institutional complexity in 

transition studies, ultimately assisting in better understand the challenges associated with deep structural change 

in (infrastructure) sectors. The identified strategies in overcoming barriers related to institutional complexities may 

in turn inform policy makers and practitioners on how to support ongoing transition trajectories.  

Our argument will be elaborated as follows. We will first review the institutional approach to socio-technical 

transitions and then connect it to recent theorizing in organization studies in order to derive a phase model for 

assessing the evolution of institutional complexity in socio-technical transitions. This framework will then be 

illustrated with our empirical case, which illustrates a transition trajectory in which the actors had to navigate 

through several consecutive stages of institutional complexity before moving toward (partial) field-level 

settlement. We conclude by outlining our key contributions to transition studies and outlining some lessons for 

policy makers aiming at supporting similar transitions trajectories in other contexts. 

2) CONCEPTUAL FRAMEWORK 

The proposed conceptual perspective asks for an analytical approach that constructively combines insights from 

transition studies and organizational sociology. Both approaches have gained proximity to each other in recent 

years, with transition studies increasingly embracing an institutional perspective for understanding structural 

transformation of organizational fields, sectors or socio-technical systems (Fuenfschilling and Truffer 2014; 

Fuenfschilling 2019). In the remainder, we will largely follow this productive line of theorizing, while selective 

extending it with a more structured view on institutional complexity. 

2.1) Transitions from an institutional perspective 

Transitions denote the long-term, complex and structural transformation of socio-technical systems that fulfill 

basic societal functions like energy, transport, water or food (Markard et al. 2012). At the core of transitions 

thinking stands the historic co-evolution of technologies and institutions into socio-technical configurations ‘that 

work’ and the ways in which the resulting path dependencies hinder or enable change (Grin et al. 2010; Kemp et 

al. 1998). In a transition process, a sector’s core actor networks, values, user practices, and market structures are 

deeply reorganized and (ideally) reconfigured to allow for more sustainable use of natural and social assets. These 

fundamental transformation processes have been conceptualized as ‘regime shifts’, which denote a replacement 

of the most deeply institutionalized socio-technical configuration in a sector with a new one that features 

structurally different technical and institutional qualities (Fuenfschilling 2019; Geels 2002). 

In this perspective, regimes can be conceptualized as the dominant institutional logic in a socio-technical system, 

which depicts a structural pattern between actors, institutions and technologies and which often reaches validity 

beyond single regional / national contexts (Fuenfschilling and Binz 2018). While in early transitions writings, 

regimes have been portrayed as rather monolithic structures (Geels 2002), more recent accounts have explicitly 

characterized them as semi-coherent configurations of (partly) competing institutional field logics that are 

institutionalized to varying degrees Fuenfschilling and Truffer 2014; van Welie et al. 2018). For example, 

Fuenfschlilling and Truffer (2014) show that the (Australian) urban water sector is influenced by three competing 

field logics that show diverging levels of structuration. The most deeply institutionalized logic (characterized by 

state and profession sector logics, prioritizing centralized infrastructure solutions and security of supply) is 

increasingly challenged by the competing ‘water market’ and ‘water sensitive’ field logics. Transitions can 

accordingly be conceptualized as a de-institutionalization of the taken-for-granted field logic in a sector and an 

institutionalization of one or several competing field logics that contain a different bundle of institutional sector 

logics, technologies and material elements. 
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This sort of conceptualization has triggered highly productive new lines of research. Among others, scholars have 

used this approach to explore how socio-technical systems in urban/regional/national contexts get transformed 

(Frantzeskaki et al. 2017), how taken-for-granted regime structures get de-institutionalized (Kungl and Geels 2018) 

or how ‘niche’ actors may strategically institutionalize a competing rationality through collective institutional work 

(Binz et al. 2016; Fuenfschilling and Truffer 2016). At the same time, the institutional approach to transitions is still 

a relatively new addition to the field, which might be further specified in various respects. One key gap that has 

not received ample attention is the fact that transitioning from one dominant field logic to another by definition 

implies that considerable institutional complexity (i.e. co-existence of two or more competing field logics) is 

generated in the process. Improving our understanding of what happens in prolonged phases of institutional 

complexity during a transition could help addressing fundamental questions at the intersection of organizational 

sociology and transition studies such as how different forms of complexity build up and settle in socio-technical 

transition processes. How can organizations react to these dynamics, how do field-level actor constellation and an 

institutional settlement co-evolve in transitions? Moreover, what structural preconditions allow certain actors in 

certain regions to successfully navigate long phases of institutional complexity, while most others fail in the same 

attempt? 

Arguably, the key open conceptual question is how institutional complexity co-evolves with socio-technical system 

reconfiguration in a transition process. While this question has already been alluded to (see Fuenfschilling 2019), a 

coherent analytical framework for these sort of dynamics remains missing. In the remainder, we will thus develop 

such a conceptualization by first reviewing recent literature on institutional complexity in organization studies and 

connecting it to transitions thinking in a phase model of the evolution of institutional complexity in different 

transition trajectories.  

 

2.2) Institutional complexity 

A most basic definition for institutional complexity is that “organizations face institutional complexity whenever 

they confront incompatible prescriptions from multiple institutional logics” (Greenwood et al. 2011, 317). 

Institutional logics denote “the socially constructed, historical patterns of cultural symbols and material practices 

that direct attention toward particular stimuli, specify criteria for legitimacy, and define what constitutes 

appropriate behavior” (Thornton et al. 2012, 2). Organizations tend to follow these principles because compliance 

equips them with societal legitimacy and because they allow them to act confidentially in a complex social world 

(Greenwood et al. 2011; Johnson et al. 2006). Organizations will in turn try to avoid situations in which they are 

confronted with multiple logics that prescribe divergent and inherently incompatible cultural expectations, values 

or identities (Raynard 2016, 316). A key distinction for our subsequent reasoning is between institutional sector 

logics and field logics. The former concept originated with Friedland and Alford (1991), who describe Western 

society as an inter-institutional system of generic logics, which revolve around macro-level structures like the 

capitalist market, bureaucratic state, democracy, nuclear family, or Christian religion. The latter are more specific 

constellations, or bundles, of these foundational logics that structure practices in an organizational field (Thornton, 

et al. 2012). 

According to organizational sociology, key elements that may influence the speed, disruptiveness, and volatility of 

a structural transformation from one (or several) dominant field logics to another are the number of competing 

logics and their degree of incompatibility. A shift between two relatively compatible logics that do not differ in 

their basic moral assumptions may happen quickly and in a relatively moderate, ‘fit & conform’ type of transition 

trajectory (Greenwood et al., 2011; Smith and Raven, 2012). In contrast, transitioning between a deeply 

institutionalized field logic and two (or more) competing logics that are inherently incompatible will induce a long 

phase of insecurity and ‘stretch & transform’ type of contestation in the affected organizational field (ibid.). In a 

similar vein, Greenwood et al (2011) argue that the more specific a field logic is, the less room there is for 

discretionary action (e.g. decoupling / ‘greenwashing’ strategies) by the affected organizations (Greenwood 2011). 
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Raynard (2016) has systematized the different forms of institutional complexity into an overarching analytical 

framework that identifies three critical factors: 1)“the extent to which the prescriptive demands of logics are 

incompatible (incompatibility), 2) whether there is a settled or widely accepted prioritization of logics within the 

field (unsettled prioritization), and 3) the degree to which the jurisdictions of the logics overlap (jurisdictional 

overlap)” (Raynard, 2016: 315). Incompatibility of logics addresses the question whether the (moral) foundation of 

two logics is compatible or not (Greenwood et al., 2011). That is, logics adhering to a science versus religion 

rationality are often hard to reconcile, while the sector logic of the market and corporation are rather compatible. 

Most often, two logics are not inherently incompatible across all dimensions, but rather have the potential to 

“peacefully coexist, compete, supersede each other, or settle upon a temporary truce” (Meyer and Hollerer 2010: 

1251). The prioritization of logics addresses the question whether in the case of two competing logics the actors in 

a field have an agreement of which of the conflicting demands has to be treated with priority. Jurisdictional 

overlap in turn occurs when “prescriptive demands of logics target the same jurisdictional spaces – be they 

industries, professions, organizations, or practices” (Raynard 2014, 8). The science field is being confronted with 

the largely incompatible logics of science, commerce and state, which all overlap in the same jurisdictional space 

(ibid). 

The relationship between these three factors is accordingly a key determinant of what sort of complexity exists in 

an organizational field and potential organizational responses. Raynard (2016) introduced four types of complexity 

based on various combinations of the three factors: segregated, volatile, restrained, and aligned complexity (figure 

1). First, multiple logics might be incompatible and competing for priority, but without jurisdictional overlap 

(segregated complexity), which leaves the logics competing with each other ‘at a distance’. Restrained complexity 

represents competing logics that do have jurisdictional overlap and incompatibility of demands, but do have a 

clear prioritization of logics, mitigating incompatibility by prioritizing the demands of the dominant logic. Aligned 

complexity represents inherently compatible logics, which however show jurisdictional overlap and the hierarchy 

of logics is not yet prioritized. Finally, volatile complexity is a combination of all three factors, a scenario where 

there is jurisdictional overlap, unsettled prioritization, and incompatibility across the logics. This represents the 

most extreme form of institutional complexity, because logics are at odds with each other in close proximity and 

with unclear determination of which logic is dominant. 

 

 

Figure 1. Analytical model of the components and configurations institutional complexity (source: Raynard 2016). 
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Organizations may respond to and navigate these different forms of complexity with different strategies (Raynard 

2014). In the case of segregated complexity, they may respond to segregated demands by creating structurally 

compartmentalized organizational units (ibid.). In the case of restrained complexity they may implicitly resist the 

dominant logic with de-coupling strategies (paying lip-service to a logic, while still diverting from it in concrete 

actions), while in the case of aligned complexity, they may adopt ‘blended’ hybrid structures, which accommodate 

different demands and try to profit from their compatibilities (ibid.). At a most generic level, de-coupling and the 

formation of hybrid organizational arrangements are thus key ways for dealing with and gradually settling 

institutionally complex situations (Greenwood et al., 2011; Raynard, 2016). 

While this line of reasoning has spurred a wave of follow up studies in organization studies, it has also applied a 

rather myopic look into organizations and how they deal with institutional complexity that gets imposed on them 

by ‘exogenous’ developments. Transformation dynamics in the wider organizational field and how organizational 

actions may in turn reconfigure field-level structures has in turn not received the same amount of attention. As 

such, this literature does not tell us in detail why and how the dominant rationalities at a field level shift over time 

and how constellations of (hybrid) organizations may jointly work on and adapt field-level structures in a transition 

/ quest for new field-level settlements. In the remainder, we will thus develop a dynamic process model on how 

different forms of complexity follow each other in a transition process and how system-level agency may help to 

navigate and settle different generic forms of complexity that may build up in the process. 

 

2.3) Analytical framework: Toward a phase model of the evolution of institutional complexity in socio-

technical transitions 

As discussed above, socio-technical transitions in most cases imply prolonged periods of increased institutional 

complexity. These periods will subject the field to fierce power battles, planning insecurities and potentially even 

increased costs and lowered quality of service provision. In many cases, one could furthermore assume that actors 

and projects proposing a new field logic will fail spectacularly and lose legitimacy after their incompatibility with 

the dominant field logic(s) is exposed by incumbents. This has happened in many contexts in the water sector 

(Araral 2009; Binz et al. 2016; Fuenfschilling and Truffer 2016; Kiparsky et al. 2013). Yet, a few places have 

managed to develop and institutionalize projects that radically depart from the dominant way of doing things, 

among others in Australia, San Francisco, or Germany (Becker et al. 2007; Bos et al. 2015; Kehoe 2017). Initial 

structural conditions and actor’s skills in navigating institutional complexities thus seem to be key for explaining 

why transitions succeed in some places while they fail in others. The key question from a transitions perspective 

then is: Under which structural conditions and based on which strategies can the actors in a socio-technical system 

successfully navigate prolonged periods of institutional complexity and pro-actively clarify the prioritization, 

reduce jurisdictional overlaps and overcome the incompatibility between competing logics?  

 

First and foremost, the institutional entrepreneurs pushing for alternative socio-technical configurations will need 

to be located in a structurally superior position or reach such a position very quickly to be able to intentionally 

navigate long-term periods of insecurity and contestation. Arguably, not all actor types will be in such a position. 

The literature generally hypothesizes that the relevant change agents would either be high status incumbents with 

a strategic long-term vision, intermediaries or ‘generalized others’ who can act from a position of ‘seeming 

independence’ (Battilana et al. 2009; Binz et al. 2016; Meyer and Jepperson 2000), actors in a rather peripheral 

position (with low investment in the dominant constellation of logics) or even outsiders from other sectors who 

can transplant their dominant logics while drawing on resources and legitimacy from another field (Greenwood et 

al. 2011). When inversing this logic, one can argue that middle-status conformity probably plays a key role in 

explaining who is least likely to induce institutional change in a field (Phillips and Zuckerman 2001; Prato et al. 

2018).   

 

Regarding the evolution of different forms of complexity in a transition and strategies for navigating phases of 
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institutional contestation, we propose a generic phase model of the build-up, active contestation and settlement 

of institutional complexity that is inspired by recent theorizing on the legitimation of novel socio-technical 

configurations (Johnson et al. 2006; Suchman 1995). We propose to distinguish analytically between four phases 

that follow each other in a cumulative, yet non-deterministic pattern: 1) A pre-formation phase, which denotes the 

structural preconditions before a transition occurs and in which local innovation with a new socio-technical 

configuration may happen, 2) Local validation and diffusion of the new socio-technical configuration, in which 

turbulence and active contestation between the incumbent and alternative logics surfaces, and 3) General 

validation and field-level settlement, in which a new socio-technical configuration becomes taken-for-granted. 

In the first phase, the field is structured by a stabilized settlement (or: socio-technical regime) from prior phases. 

The specific features of this settlement influences – yet does not pre-define – the sort of transition trajectory that 

is most likely to materialize. A new socio-technical configuration and related field logic may emerge in this phase in 

‘protected spaces’ (Kemp et al. 1998; Smith and Raven 2012), largely shielded from the selection pressures of the 

dominant regime. In these initial niche contexts, social and technical elements may align to a new socio-technical 

proto-regime that is drawing on a set of loosely aligned and not deeply institutionalized technologies and values. 

Due to its emergent status, the new field logic may develop for some time without creating any targeted response 

by powerful incumbents. 

In a second phase, once the new field logic is locally validated and scaling up in certain places and/or diffusing in 

space, it starts to visibly challenge taken-for-granted beliefs in an organizational field. With incumbent’s position 

being challenged and new guiding rationalities now openly competing with established ones, institutional 

complexity is likely to become apparent and a key feature of organizational life. Turbulence, power battles, active 

contestation, and experiments with new field-level settlements will quickly follow each other with both regime and 

niche proponents struggling to construct a new institutional order and a new field-level settlement. In this phase, 

the socio-technical system is likely to structurally transform with new actors entering, incumbents being pushed 

out and new values and technologies being institutionalized while incumbent solutions are losing legitimacy with 

relevant audiences. 

In a third phase, as demands and priorities are clarified, jurisdictional overlap is reduced and the hierarchy of 

competing logics is defined, the field will settle into a new, stable socio-technical configuration that will take on 

regime-like properties, yet in a structurally transformed configuration. In many cases, the new settlement will not 

be a complete departure from prior situations, but rather “field-level compromises between multiple logics that are 

crystallized into institutionalized organizational forms […] that permit the co-existence of organizational principles 

and practices cohering to different logics” (Schildt and Perkmann 2017, 140). Another potential outcome in this 

phase is that the transition fails and the socio-technical system reverts to its prior settlement without any 

fundamental structural changes.  

In this generic process, the major analytical interest is in the local validation/diffusion phase, in which two (or 

more) incompatible logics are openly competing over definitional authority in the respective field and thus 

creating various forms of institutional complexity. In the remainder, we aim at conceptualizing what is happening 

in this phase in some more detail. We will focus in particular on how key actors create new rationalities, navigate 

periods of contestation and move towards a new field-level settlement by reconfiguring their internal and the 

wider actor structure in the affected organizational field. We will also explore in more detail how this process can 

be assumed to differ between sectors with differing initial structural conditions and for the four generic types of 

complexity as outlined by Raynard (2016). 
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Figure 2: Generic phase model transition trajectories and sequences of institutional complexity. Each number 

represents a phase model transition pathway.   

 

As outlined in figure 2, we distinguish between three structural starting points, three transition patterns and four 

types of field-level settlements. Figure 2 then allows distinguishing between four ideal-type transition trajectories 

as follows:  

 

1) Monolithic / polycentric regime  aligned complexity (compatible logics)  Incrementally adapted socio-

technical system. In this trajectory, a field is moving from a relatively stable initial configuration to a new 

one in an incremental process of add-on and layering of the new socio-technical configuration and its key 

field logics, which are largely compatible with the regime (Smith and Raven 2012). A nice illustration of 

such a ‘fit & conform’ trajectory is the transition from cesspools to sewers in the Netherlands (F. W. Geels 

and Schot 2007). 

 

2) Monolithic / polycentric regime  segregated/restrained complexity (incompatible logics)  stretch and 

transform  Transformed socio-technical system. This second trajectory exemplifies the classic MLP story 

in which one dominant field logic is substituted by another one in a ‘stretch & transform’ type of pattern. 

In this case, the respective actor networks and institutional structures are more deeply reconfigured with 

incumbents losing their dominant positionality and newcomers taking on a central role in the field. A 

classic examples of this type of trajectory is the transition from fossil to renewable energy in Germany 

(Geels et al. 2016; Kungl and Geels 2018).  

 

3) Polycentric / splintered regime  volatile complexity (incompatible logics with unclear prioritization and 

considerable jurisdictional overlap Deep system transformation. In this most radical type of transition 

trajectory, the field enters a phase with maximal institutional complexity. Since various competing logics 

overlap and are in conflict with each other with unclear prioritization, the field will experience a long 

phase of turmoil and contestation (Geels et al. 2016). Outcomes are either a deeply transformed socio-

technical system with radically novel actor types and field logics, while the incumbents are completely 

pushed out or a failed transition and backlash of the old settlement. A potentially illustrative example for 

this trajectory is the ascent of platform economy firms like Uber or Lyft in the urban transportation field 

(Frenken et al. 2015; Pelzer et al. 2019).  

 



IST 2020: NAVIGATING INSTITUTIONAL COMPLEXITY IN SOCIO-TECHNICAL TRANSITIONS 

 

4) Polycentric splintered regime  volatile complexity  aligned/segregated/restrained complexity  

reconfigured / incrementally adapted socio-technical system. This last trajectory is a combination of the 

prior cases in that an initially already complex field moves first into volatile complexity, which is then 

followed by any of the other forms of complexity and related field-level settlements. The present paper 

will provide an empirical illustration for this most complex transition trajectory. 

 

Considerable variation between these different transition trajectories exists, particularly related to how the 

structural properties and actor configuration at a field level is likely to change. That is to say, if competing logics 

have inherently incompatible features, a reconfiguration of the related socio-technical system structures is 

unavoidable. If they are compatible, the field may transform in more subtle and incremental ways, thus requiring 

fundamentally different responses by the affected organizations. If volatile complexity is created, the actors will 

likely have to first sort out either prioritization, compatibility or jurisdictional overlap issues, before a more 

manageable complexity situation can be achieved that then leads to field-level settlement and a new actor 

configuration. 

 

Our key hypotheses in this respect are that in the first trajectory, incumbent actors may ‘survive’ a transition with 

decoupling strategies in which they pay lip service to the new logic, while still diverting from it or by hybridizing 

their internal structures in a rather incremental way. The old actor configuration would thus persist, yet with 

internally transformed organizational features. In the second case, incumbents are confronted with incompatible 

demands, which require not only internal transformation, but also a re-structuring of field-level actor 

arrangements. In many cases, new actor types will enter the field that will transform pre-existing regime 

structures. In the third case, an inherently incompatible logic will fundamentally transform the new field with a 

competing actor network completely disassociating incumbents from the deeply institutionalized field logic. The 

fourth trajectory is again a combination of the above dynamics. 

 

These hypotheses require further exploration through tangible case studies. In the remainder of this study, we 

explore these trajectories and validate our framework with an in-depth case study of an ongoing transition process 

in the UWM sector in San Francisco.  First, we present background information on the interest in finding 

alternative water sources in urban areas, along with an overview of how San Francisco has recently developed 

their own onsite non-potable water system (ONWS) program. Core discussions surrounding this transition process 

and the subsequent complexity that exists is discussed in greater detail using the analytical framework in this 

section.  

 

3) CASE STUDY: THE EMERGENCE OF ON-SITE NON-POTABLE WATER REUSE IN SAN 

FRANCISCO 

The UWM sector and the case of San Francisco were chosen as an illustrative case for our framework for three 

interconnected reasons. First, prior work on transitions in UWM have already characterized the field logics that are 

relevant in this sector in much detail (Fuenfschilling and Truffer 2014; 2016). The sector has been characterized as 

being structured around three competing field logics (Fuenfschilling and Truffer 2014). The most dominant 

‘hydraulic’ field logic has historically aligned around large-scale, centralized, end-of-pipe infrastructures. This logic 

is a mix of institutional sector logics from the state and the profession, giving a key role to state-owned utilities, 

construction and operation of treatment facilities in public-private partnerships, top-down regulation by public 

health standards, equal distribution of water and sanitation services to all city dwellers (Fuenfschilling and Truffer 

2014). The currently most radical alternative logic revolves around a more decentralized infrastructure paradigm 

and diverging worldviews and cultural ideas that draw more strongly on community, profession and sometimes 

even market-based institutional sector logics, thus diverging from the dominant regime in several key dimensions. 

This ‘water-sensitive’ field logic promotes the use of small-scale, on-site and context-sensitive infrastructures, 

often combined with new social business models driven by private firms or non-governmental organizations 
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(Gebauer et al. 2017). This logic ascribes to values like environmental sustainability or the circular economy 

(Fuenfschilling and Truffer 2014) and often asks for a more active role for end users and the community (Hoffmann 

et al. 2020). 

 A third competing ‘water market’ logic revolves around the market and corporation, with economic efficiency 

serving as its core values (ibid.). Here, the UWM sectors is conceived of as a water market, in which private firms 

provide services in public-private partnerships, supply-demand calculations play a key role and users/customers 

pay for the full costs of the provided infrastructure services. The inherent incompatibilities (especially between the 

hydraulic/water market and water sensitive logics) imply that a transition away from the currently dominant 

hydraulic logic will almost inevitably induce considerable institutional complexity, before the field may move into a 

new settlement and transformed regime configuration. 

The second basis for choosing this particular area of focus is that the dominant regime in the UWM sector has 

come under increasing transformation pressures globally. Centralized infrastructure is contending with increasing 

demands on its networks due to increasing population in urban areas, limited funds to properly replace and 

maintain physical infrastructure, and constraints due to natural hazards, such as climate change and droughts 

(Hoffmann et al. 2020; Larsen et al. 2016). In the face of such challenges, the hydraulic logic is questioned by 

proponents of the other two competing logics. Solutions that are currently being proposed revolve around 

desalinating seawater, increasing the efficiency of irrigation systems and household appliances and in particular 

around recycling wastewater. Stakeholders promoting a water sensitive logic have been particularly upfront in 

proposing to offset the potable water demand through alternative water sources for non-potable uses, among 

others through onsite water reuse. These basic conditions in the field, such as strong transformation pressures on 

a deeply institutionalized regime structure imply that particularly strong contestation can be expected in UWM 

transitions, which allow for a clear view on institutional complexity issues.  

Finally, San Francisco has established itself as a global frontrunner for the introduction of onsite water recycling at 

a city-wide scale. Driven by recent droughts, uneven topography and a desire to diversify their water portfolio, the 

local utility has been exploring water reuse since the 1990s. This initial interest manifested itself through an 

ordinance requiring new construction within certain parts of the city to install dual-piping in preparation of the 

construction of two centralized municipal water recycling facilities (San Francisco Board of Supervisors 1991). The 

geographic position of San Francisco, along with its steep change in elevation across the city made centralized 

distribution costly and local utility efforts were redirected towards decentralized approaches to water recycling. 

Since 2015, a local ordinance mandates all new building projects with a floor surface above 250’000 square feet to 

install and operate an on-site water reuse facility. As of 2019, about 90 projects are installed and many more in the 

design and construction phase.  

Taken together, the diffusion of on-site non-potable reuse systems in San Francisco can be characterized as an 

‘extreme’ case, in which institutional complexity can be expected to play a particularly important role in the 

transition process with competing logics being voiced in various controversial contestation processes.  

4) DATA AND METHODS 

Twenty-five semi-structured interviews were conducted with key stakeholders in San Francisco and the 

surrounding Bay Area between January and February 2020 (table 1). Interview information was triangulated 

extensively with scientific literature, media reports, and grey literature in the ONWS program. Interviews lasted 

between 30-90 minutes, were audio recorded, and followed a semi-structured format, asking participants about 

their role with respect to onsite water reuse, projects that they were involved with, market structure 

development, regulation, equity, collaboration with other stakeholder groups and the general direction of these 

types of alternative water systems. Each participant was asked for additional contacts to interview, following a 

snowball sampling method (Crouse and Lowe 2018). For this study, we provide an initial analysis, including a 
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representative sample of interviews from the stakeholders in table 1. Audio recordings were transcribed verbatim 

and analyzed using qualitative content analysis, specifically thematic coding in three levels of analysis (shown in 

figure 3). 

Table 1. Distribution of Interview participants. 

Stakeholder Type Number of 
Interviews 

Role 

Building Owner 3 Program Manager, Project Executive, CEO 

Design + Engineer 5 CEO, Principal Engineer, Engineer 

Environmental 
Organization 

3 Director, Founder, Policy Associate, Program Associate 

Government  Agency 
(Local/Federal) 

2 Program Manager, Assistant Director 

Operating Firm 3 Environmental Specialist, CEO, VP, Founder 

Regulator 4 Consultant, Program Manager, Inspector, Engineer, Unit Chief 

Technology Supplier 2 CEO, Project Manager 

Utility 3 Head of department, Program Analyst, Program Manager, Planner 

Total 25  

 

First, transcripts were analyzed to identify core discussions encountered around onsite water reuse projects; these 

discussions hint at areas where two (or several) competing logics are in conflict and creating frictions that need to 

be resolved by stakeholders and that often require engagement and coordination with other stakeholders in the 

field. While four key discussions were empirically identified (around regulatory frameworks, return on investment, 

capacity development, roles and responsibilities), this study for the time being focuses on two of those core 

discussions that have already been codified in the interview data: capacity development and return on investment. 

The former represents discussions around the best ways of informing and training key stakeholders on the safe 

installation, operation, and maintenance of on-site reuse systems. Actors following different institutional logics can 

be expected to take different positions on this issue; actors following a hydraulic logic might focus on tailoring 

procedures for consistency with existing laws, while actors promoting a water sensitive field logic will focus on 

encouraging developers to select onsite water reuse systems that maximize environmental and social co-benefits. 

Proponents of a water market logic could in turn be expected to emphasize capacity development mechanisms 

that have an ideal cost/benefit ratio. Return on investment (ROI), relates to discussions about how to make onsite 

water reuse economically attractive to key stakeholders, so that in the mid-term their installation is not only 

pushed by a regulatory mandate, but also by commercial incentives for equipment suppliers and/or a clear value 

proposition for real-estate developers and end users. 

Secondary analysis went back through the transcripts to isolate excerpts connected to these core discussions 

(here: capacity development, ROI) and codify how the discussions involving different stakeholder groups could be 

connected to one of the three characteristics of institutional complexity: prioritization of logics, compatibility, and 

jurisdictional overlap (figures 1, 3). Prioritization of logics was addressed here by assessing in interview excerpts 

which logic carries more influence than others do in a certain discussion; this characteristic was captured by coding 

for whether certain stakeholder groups were consistently mentioned as being most powerful in structuring core 

discussions. For example, if a certain actor (like the utility) is consistently mentioned as the one actor deciding on 

what sort of capacity development program is rolled out in the field, one can assume that the (hydraulic) logic it 

draws on is the most influential / prioritized in the field. Compatibility of logics was observed in data through 

demands or drivers that were expressed by stakeholders. For example, if one stakeholder group consistently 

emphasizes the need to create smaller environmental footprints while another emphasizes the need to protect 

human health, we get an indication that incompatibility between competing logics exists. In contrast, if two 
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stakeholders adhering to different logics (increasingly) voice the same types of priority, the respective logics may 

be compatible or have merged to a blended logic. Finally, jurisdictional overlap was operationalized through an 

assessment of different actors’ (voiced) roles and by assessing whether confusion exists about what logic should 

guide certain actor group’s activities. 

Each excerpt containing one or more of these three characteristics were also coded for type of stakeholder and 

transition phase that was being referenced (i.e. preformation/innovation, local validation/diffusion, and general 

validation). In a last step, all excerpts were sorted by their transition phase and then organized by the overlay of 

priorities, jurisdictional roles, and power/influence. Examination of this overlay then allowed us to reconstruct 

which logics and what sort of complexity was present in each transition phase and for each type of major 

discussion. 

 

Figure 3. Data analysis methodological summary. 

 

5) RESULTS 

5.1 Identifying phases of development in the transition to ONWS in San Francisco 

Based on the information provided in the interviews and secondary literature, we can generically distinguish 

between three phases in the ONWS transition trajectory in San Francisco. 

The pre-formation phase started already in the 1990s, when the idea of water reuse was first embraced by the city 

council. Local innovation with onsite water reuse arguably started in the early 2000s with the development of a 

first pilot project to determine whether or not decentralized water reuse was possible and to collect additional 
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information about the technology itself. In 2006, the local water utility (the San Francisco Public Utility 

Commission, SFPUC) installed their own onsite water reuse system, the Living Machine, in partnership with local 

engineering firms and made the system accessible to the public for raising awareness that onsite recycling is a 

possible alternative (SFPUC 2006). At that point in time, ONWS was still a rather marginal idea in San Francisco’s 

UWM field that did not cause a lot of attention. 

A shift from the local innovation to local validation phase occurred in 2012 with the adoption of a local ordinance 

(Article 12C of the San Francisco health code) requiring new real estate developments to submit water balance 

calculations that included what potential water savings could exist by using recycled water. This was an attempt to 

prompt developers to discover the benefits of water reuse and was done in conjunction with a financial incentive 

program for installation of ONWS. This ordinance later became a mandatory requirement for all new 

developments over 250,000 sq. ft. to incorporate onsite water reuse in their designs (San Francisco Board of 

Supervisors 2012).  

After 2015, ONWS thus diffused quite quickly in various (high-profile) new buildings in the city center. The basic 

idea of (and competing logics behind) ONWS became visible and started to create friction with incumbent regime 

logics. More or less in parallel, the idea of onsite water reuse also diffused to other cities, building off the 

legitimacy developed locally in San Francisco. Developers and large tech companies throughout Silicon Valley have 

begun to adopt ONWS for their projects, mirroring the adoption in San Francisco and in efforts to obtain 

sustainability accreditation through programs such as LEED and the Living Building Challenge. The most recent step 

of diffusion was in 2018, when California State Senate Bill 966 was passed to help standardize the adoption of 

ONWS across the state of California.  

5.2 Tracing the build-up and settlement of institutional complexity in San Francisco’s transition journey 

In the remainder, we analyze how institutional complexity evolved through these various phases. A total of 132 

excerpts contained information on the prioritization, compatibility, and/or jurisdictional roles for specific 

stakeholders in association with either capacity development or return on investment for onsite water reuse in San 

Francisco and surrounding areas. As expected, the local validation and diffusion phases contain the majority of 

excerpts; the results and discussion section thus focus on these two phases where the most interesting dynamics 

were observed (see table 2).  

Table 2. Frequency of Co-occurrence between Controversy and Transition Phase for onsite reuse adoption. 

 

CAPACITY DEVELOPMENT 

The 55 excerpts related to capacity development referred to incompatibility associated with opportunities to 

improve understanding of the technology, onsite reuse program, and capacity deficits in human resources. For 

example, there is a perceived competition to existing municipal water and wastewater infrastructure networks 

because of competing rationalities with how water infrastructure should be provided. Another example of capacity 

development includes the need for guidance materials to assist in standardizing programs and regulations at the 

local and state level, and to assist with strengthening experience with designing and constructing ONWS projects. 

Figure 4 shows that contestation between all three competing institutional logics is present across both the local 

Major challenge Preformation/ 
Innovation 

Local Validation/ 
Diffusion 

General Validation/ 
Settlement 

Number of Excerpts 

Capacity Development 3 51 1 55 

Return on Investment 13 64 0 77 

Number of Excerpts 16 115 1 132 
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validation and diffusion phase. During local validation, there are significant overlaps between power and roles. For 

example, stakeholders from all three logics are involved with interpreting regulations for systems in the absence of 

standardized processes and requirements. This standardization does come into play, as seen in the diffusion phase. 

Stakeholders such as regulators and city officials (hydraulic logic) are in greater control of overseeing the 

permitting process. Other stakeholders, such as design firms, technology suppliers, and operating firms are no 

longer as active in interpreting regulation because this process has been standardized, but rather, they are 

influential in helping encourage and design these systems for review. 

 

Figure 4. Summary of institutional logics from local validation to diffusion phase associated with the complexity of 

capacity development. 

The addition of ONWS to the local UWM infrastructure presents a learning curve for all stakeholder groups. 

Government agencies are in the process of establishing standardized processes, regulators are adapting standards 

to ensure consistent quality of effluent for non-potable uses, and industry professionals are strengthening their 

expertise in designing, constructing, operating, and maintaining systems. The core discussion around capacity 

development issues can initially be categorized as volatile complexity since prioritization, compatibility of logics, 

and jurisdictional roles for hydraulic, market, and water sensitive logics are unclear across the stakeholders 

involved. No clear prioritization exists to determine a predominant logic; this is reflected in the types of power 
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expressed by interview participants. Stakeholders from all three logics are active in reviewing the designs for 

ONWS. Stakeholders with hydraulic logic (e.g. regulators, city government) are responsible for creating regulations, 

but the interpretation of these regulations is sometimes done by industry professionals (e.g. developers with 

market logic) because the permitting pathway is not necessarily standardized. For example, “You don't really have 

any precedent to turn to that's a similar level of complexity [for billing new systems]. And so what we've seen is 

developers writing memos about how they think they should be billed based on modeling that they've done and 

how much flows are going into the sewer and things like that.” (Utility employee) 

Incompatibility of logics is also present, as reflected by the difference in voiced priorities (figure 4). Stakeholders 

ascribing to a market logic (e.g. developers, operators, contractors) are focused on the profitability of systems, 

whereas the stakeholders representing the hydraulic logic (e.g. utility, department of health) are mainly concerned 

with creating standardized processes with the ultimate goal being the protection of human health due to the 

potential for cross-connections and contact with recycled water. Stakeholders ascribing to a water sensitive logic 

(e.g. professional organizations, utilities) mostly focus on the environmental impact of choosing onsite water 

recycling, which competes with the other logics’ core priorities; there are deep trade-offs between sustainability 

and economic profitability / the protection of public health.  

As the field moves from local validation to diffusion, complexity is increasingly mitigated by increasing 

compatibility between competing logics and clarifying the prioritization of different logics in the field. While in the 

local validation phase, actors from all three logics shared the same priority for protecting human health, in the 

diffusion phase, roles are more clearly delineated. Figure 4 shows that both roles and influence for the three logics 

have less overlap in this phase. Developers are less likely to help interpret regulations because the permitting 

pathways and standards have been more clearly defined. In parallel with this delineation is the prioritization of 

logics. Stakeholders ascribing to a hydraulic logic (e.g. utilities, state government) hold a firm influence in 

coordinating the ONWS program; they create, implement, and enforce regulations for new systems, requiring that 

those with market and water sensitive logic adapt to their demands (e.g. protecting human health). One regulator 

referred to this discussion of compatibility between market logic and hydraulic logic: “It's a balancing act because 

you can increase the technology and the treatment requirements to compensate for operator oversight. But it's a 

balance because you have to protect public health and ensure that the water quality is meeting requirement. So 

that's something that we're trying to balance right now.” (State regulator) 

In summary, the discussion about the most appropriate form of capacity development for the installation, 

operation and maintenance of ONWS systems indicates that volatile complexity existed in the local validation 

phase, with actors pertaining to a hydraulic, market and water sensitive logic overlapping and competing in their 

activities and suffering from unclear prioritization and jurisdictional overlap between incompatible logics. This 

volatile complexity was eventually eased by the utility, who hybridized its internal structure by creating a program 

dedicated solely to the cause of ONWS, which subsequently took a leading role in coordinating the build-up of 

education, capacity development and public outreach activities. As the diffusion phase was reached, volatile 

complexity was thus transformed into restrained complexity with a clearer prioritization for the hydraulic logic. 

Most recently, we also observe increasing alignment between the market and water sensitive logics, which in the 

mid-term may lead to a field level settlement in which the hydraulic and a blended water market/sensitive logic 

may co-exist with clear priority of the hydraulic logic. 

RETURN ON INVESTMENT 

The 77 excerpts for ROI helped capture the contestation between competing logics, which surfaced in discussions 

about (too) high capital costs for ONWS systems and the challenge of selecting the right technology configuration 

and scale that will help project owners recoup the high initial investment costs (e.g. through water savings and 

financial incentives / subsidies by government agencies). Figure 5 shows how our indicators for institutional 
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complexity shifted from the local validation to the diffusion phase. As can be expected, the discussion on ROI was 

mostly framed between proponents of the water market and water sensitive logic, since achieving economic 

profitability is not a key priority of actors following a state logic. Although only two field logics are shown here, our 

results still show a progression of complexity from the local validation to the diffusion stage. 

Hydraulic logic was present in one or two excerpts, describing expenses due to regulating the systems, but this was 

not comparable to the other two logics that are present. The local utility (SFPUC) spearheaded the ONWS program 

with a water sensitive logic and quickly recognized that acknowledging financial impact would help encourage buy-

in from other stakeholders, specifically those with a market logic (e.g. developers, technology suppliers). Thus, 

both the water sensitive and market logic consistently prioritize profitability of systems and the need for having 

value of service for cost associated with implementation. The financial benefits of ONWS have not yet been 

realized in either the local validation or diffusion phases; instead, stakeholders from all logics have expanded their 

understanding of ROI in order to accentuate added value beyond a purely economic profit. For example, one 

operating firm explained how they have adjusted their approach to ROI by expanding its valuation to factors 

outside of financial return: “We now need to tell the story to the owners, kind of help them understand the 

benefits, both from a triple bottom line perspective. So focusing on the economics, where these systems do at scale, 

save and reduce amount of water use, that gap. When you start to factor in the avoided water cost and the 

avoided sewer costs, there's an ROI component. So we help with that side. Quantifying it.” (Operating firm) 

In another example, an operating firm and technology supplier admits the ‘tough business case’ and explains their 

means of absorbing the additional cost in their business model: “I would say just for the purpose of on-site systems, 

we're probably too early. It's tough to make money, I guess, at that level. But because we're diversified in a few 

other places with that, the business takes care of itself. And because the business takes care of itself, we're able to 

utilize those resources to also serve on-site systems. With the temporary nature of them, the part-time nature of 

these on-site systems, it's a really good thing for our particular business model there.” (Technology supplier) 

The lack of ROI for individual ONWS exists, and industry professionals involved with designing, owning, operating, 

and maintaining these systems need to rethink their business model in order to balance their attempt to pursue 

sustainability with profitability. In figure 5, the emphasis of these ONWS center on sustainability, resilient 

infrastructure, social responsibility, and protecting human health, in addition to profitability. Although 

stakeholders have compatible priorities for what they consider important (e.g. profitability, sustainability), there 

still lacks a prioritization of logics for ROI. Stakeholders such as technology suppliers, operating firms, and design 

firms expressed both market and water sensitive logics when discussing their work. Similarly, the types of 

jurisdictional roles had significant overlap as well; the utility and local government were involved with high-level 

infrastructure planning activities, like setting up the ONWS program and creating financial incentives, but other 

stakeholders across both logics were involved in selecting specific technology, designing, operating, and 

maintaining these systems (figure 5). This combination of compatible logics with a lack of prioritization, and 

significant jurisdictional overlap indicates that the competing logics represent an aligned complexity (figure 1,2).  
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Figure 5. Summary of institutional logics from local validation to diffusion phase associated with the complexity of 

return on investment. 

In summary, the dynamics observed in the discussion around creating an ROI for ONWS systems indicates that the 

field moved through a sequence of institutional complexity between the local validation and diffusion phases, 

which differs from the pattern described for capacity development. It appears that the discussion around ROI 

shifted from aligned complexity in the local validation phase to settled complexity in the diffusion phase. 

Interestingly, in the case of San Francisco, the actors promoting water market and sensitive rationalities from the 

beginning constructed a blended logic, in which environmental sustainability and economic profit are reconciled 

under one roof. The dominant storyline proposing that sustainability and profit can go hand in hand; for example, 

all environmental and social co-benefits of ONWS can be integrated in a full lifecycle cost analysis (SFPUC 2018). 

This same narrative continues into the diffusion phase, however, the different jurisdictional roles become more 

delineated. The design firms, contractors, operators, and technology suppliers are more involved with the design 
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and supply of ONWS technology, while utilities and professional organizations focus on advocacy and training. 

There is some semblance of a dominant logic, but the overall challenge of reducing costs and improving ROI for 

these systems remains. The current state has circumvented the direct profitability of systems by enhancing 

awareness of other benefits gained through ONWS, such as resiliency, sustainability and accreditation.  

6) DISCUSSION 

When aggregating the above described patterns and connecting them back to our conceptual framework, it 

becomes clear that the transition trajectory in San Francisco can be characterized as a quite complex process in 

which several forms of institutional complexity followed each other. At a most generic level, the transition moved 

from a monolithic regime to volatile complexity, followed by aligned complexity (shown in figure 6). While the 

diffusion of ONWS systems is still ongoing, the most plausible field settlement currently seems to be that the 

current regime would only incrementally adapt, be hybridized and absorb a blended water sensitive / water 

market rationality, yet still with a clear prioritization of the hydraulic logic.  

 

Figure 6. The transition trajectory in San Francisco’s UWM sector. 

In more practical terms, San Francisco primarily operated with a centralized water distribution and wastewater 

infrastructure configuration until the 2010s, when a push was made by key politicians and utility officials for 

embracing on-site water reuse. The introduction of onsite water reuse systems disturbed this highly 

institutionalized regime, forcing actor networks to reorient themselves, pulling new actor types (private firms, real 

estate developers, urban planners) into the field and pushing the utility to internally restructure in order to deal 

with increasing institutional complexity arising. As systems diffused and volatile complexity emerged in the 

innovation and local validation phase, the system was considerably strained in dealing with stakeholders with 

incompatible logics that had not been prioritized which showed considerable overlap in jurisdictional roles, 

creating ample opportunity for incompatible cultural demands to conflict with each other.  

As time passed, two key actor groups in the socio-technical systems found ways to reduce volatile to more aligned 

complexity. One key actor was the local utility who diverted from its traditional role in becoming a ‘system 

intermediary’ that clarified roles and jurisdictions, and established a clear prioritization of logics with the hydraulic 

logic being still dominant, yet adapted with novel values and regulatory ideas borrowed from proponents of the 

water market and sensitive logics. Second, new entrants to the field (private firms that plan, install and operate on-
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site reuse system together with urban planners and sustainable building consultants) played a key role in 

constructing a new blended field logic that combined elements of the (otherwise inherently incompatible) market 

and sensitive logic. The developed storyline emphasizes that on-site reuse system can be sustainable and 

profitable at the same time, thus providing the developers of new buildings a clear value proposition. 

Most recently, the onsite water reuse program has matured, gained legitimacy at the local level and surrounding 

areas are beginning to adopt similar projects. Additionally, the state of California has adopted legislation to help 

facilitate uptake of onsite water reuse across the state. As such, while general validation has not yet been realized 

in San Francisco and surrounding areas, our preliminary results show that the remarkably skillful and persistent 

response of local actors in navigating a long phase of institutional complexity might contribute to an ultimately 

successful socio-technical transition process, which may serve as an example for other places considering similar 

ideas.  

7) CONCLUSIONS 

This paper aimed at developing and empirically illustrating an analytical framework for assessing the evolution of 

institutional complexity in socio-technical transition trajectories. By more explicitly linking transition studies with 

organization studies, we could delineate four ideal-type transition trajectories that will create analytically different 

sequences of complexity and potential field-level settlements. This approach contributes to transition studies in 

elucidating a previously under-conceptualized key factor that may potentially help in explaining why transitions 

succeed in some places while they fail in others. The paper also hints at potential contributions of this approach 

into organization studies, since it specifies in more detail, how complexity is mediated at a field level and not just 

inside affected organizations.  

Our empirical assessment of a structural transformation in the urban water sector of San Francisco uncovered a 

transition trajectory which evolved through multiple phases of (initially volatile and then aligned) institutional 

complexity. Navigating this prolonged phase of contestation was only possible because key actors like the local 

utility were quickly hybridizing their own structure and orchestrating a field level system adaptation process with 

repeated interventions in emergent areas of institutional contestation. In addition, the entry of peripheral actors 

(e.g. design firms, engineers, operating firms, technology suppliers) that quickly took a key coordinating role in the 

overall system helped sustain an initially highly fragile transition trajectory. Finally, these actors were also 

successful in creating a blended logic that combined initially incompatible elements of water sensitive and water 

market field logics. These findings imply that other places opting for an equally complex transition journey will 

need to ensure that one or several actors exist that are in a structural position and endowed with enough 

resources to sustain long phases of institutional contestation. Supportive policies like subsidy schemes or a policy 

mix that strategically supports this system intermediation function could be highly effective in supporting this 

transition type. 

It is understood that our study features certain weaknesses that would warrant further, more focused research. 

First, we could only illustrate one among four ideal-type transition trajectories in this paper. Future studies should 

venture into other contexts that allow characterizing the three other trajectories in more detail and theorizing 

about their generic differences. Second, the institutional complexity framework by Raynard, which was used here 

quite extensively, does not reflect all types of complexity that are potentially conceivable in a field. In particular, 

future work could further characterize combinations of characteristics that are seen in different types of field-level 

settlements. Finally, qualitative expert interviews are subject to several limitations; our analysis may not 

adequately capture every expression from interview participants or taken-for-granted cognitive structures—we 

account for this by discussing logics without relegating specific stakeholders to only one logic and by triangulating 

interview data with secondary sources.  
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Findings from this study help researchers to better conceptualize the means by which socio-technical transitions 

occur. The integration of concepts from both institutional theory and transitions studies provides a more in-depth 

understanding of the complexity that is readily acknowledged by both fields of work. This perspective gives insight 

as to why some transitions are successful and others fail.  
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Sustainable	development	implies	working	towards	multi-dimensional	goals	–	economic,	
environmental	and	social	–	that	relate	to	human	well-being	and	environmental	protection.	
It	requires	formulating	policies	that	help	work	towards	a	long-term	vision	of	a	better	future	
and	addressing	challenges	that	are	often	systemic	by	nature,	i.e.,	functions	of	the	inter-
connected	system	structure	as	a	whole	as	opposed	to	issues	that	can	be	dealt	with	in	
isolation	(Rotmans	et	al.	2001;	Parris	&	Kates	2003;	Loorbach	et	al.	2017).	Sustainability	
transitions	refer	to	structural	changes	in	an	inter-connected	system	that	lead	to	a	more	
desirable	long	term	state	(Spaargaren	et	al.	2012;	Loorbach	et	al.	2017).	Changes	within	a	
system	can	be	brought	about	by	improving	an	existing	system	without	altering	established	
production	and	consumption	patterns	-	for	example,	large-scale	adoption	of	existing	
technologies	that	provide	social	and	environmental	benefits	–	or,	creating	a	new	system	
that	promises	a	sustainable	future	by	fundamentally	changing	production	and	consumption	
patterns	(Rotmans	et	al.	2001;	Frantzeskaki	&	Loorbach	2010).	The	question	remains	if	
gradual	changes	when	combined	with	long-term	planning	can	have	comparable	
sustainability	benefits	as	those	expected	from	a	radical	change	in	system	structure	-	as	
Rotmans	et	al.	(2001)	note,	multiple	pathways	may	lead	to	similar	transitions.	In	this	paper,	
we	use	the	agricultural	sector	in	north	India	as	a	case	study	to	analyze	the	sustainability	
implications	of	interventions	that	bring	about	gradual	and	radical	changes	in	systems.		
	
Agricultural	practices	in	the	north	Indian	state	of	Punjab,	where	rice	and	wheat	are	most	
commonly	grown,	have	led	to	multiple	adverse	social	and	environmental	impacts	such	as	
adverse	health	impacts	due	to	air	pollution	caused	by	residue	burning,	over-exploitation	of	
groundwater,	over-use	of	fertilizers	and	reducing	local	crop	diversity.	Most	studies	on	the	
region	have	analyzed	different	sustainability	challenges	in	isolation	(Badiani-Magnusson	&	
Jessoe	2018;	B.	S.	Sidhu	et	al.	2020;	Rajesh	et	al.	2003;	H.	S.	Sidhu	et	al.	2015;	Shyamsundar	
et	al.	2020;	Jethva	et	al.	2019;	Jain	et	al.	2014)	and	thus	are	unable	to	shed	light	on	the	
nature	of	transition	needed	at	a	systems	level	to	achieve	collective	sustainability	goals.	
Current	policy	focus	has	been	on	addressing	air	pollution	by	improving	the	existing	residue	
management	system	without	fundamentally	changing	the	cropping	pattern	in	the	region	–	
the	Government	of	India	has	implemented	a	ban	on	residue	burning	and	subsidizes	post-
harvest	machinery	that	enables	easy	removal	of	residues	from	fields.	However,	some	have	
called	for	a	radical	change	in	cropping	patterns	in	Punjab	-	air	pollution	is	part	of	a	broader	
network	of	interconnected	sustainability	challenges	which	have	their	roots	in	the	structural	
aspects	of	the	cropping	system,	along	with	the	policy	incentives	that	drive	these	structures.	
Critics	of	incremental	changes	point	out	that	making	changes	at	the	margins	of	existing	
systems	often	results	in	societal	‘lock-in’	and	sustainability	challenges	persist,	and	that	
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radical	changes	are	needed	in	system	structures	to	establish	new	modes	of	production	and	
consumption	and	transition	towards	a	sustainable	future	(Kim	et	al.	2019;	Smith	et	al.	2010;	
Elzen	&	Wieczorek	2005;	Spaargaren	et	al.	2012;	Geels	2012;	Raven	2007).	On	the	other	
hand,	studies	on	system	improvement	from	other	regions	and	contexts	have	concluded	that	
unlike	incremental	changes	that	focus	on	the	short	term,	gradual	changes	combined	with	
long-term	vision	and	adaptive	planning	can	help	in	working	towards	a	future	with	collective	
benefits	(Rotmans	et	al.	2001;	Loorbach	2010;	Frantzeskaki	&	Loorbach	2010).		
	
In	this	paper,	we	explore	whether	policies	targeting	system	improvement	(for	example,	
progressive	adoption	of	existing	residue	management	options)	can	lead	to	a	desired	
sustainability	state,	or	if	radical	changes	(for	example,	fundamental	changes	in	cropping	and	
food	consumption	patterns)	are	needed.	We	use	the	human-technical-environmental	(HTE)	
framework	(H.	Selin	&	N.	E.	Selin	2020)		-	a	multi-dimensional	systems	framework	that	
consists	of	human,	technical,	environmental	and	institutional	elements	-	to	represent	
sustainability	challenges	in	the	agricultural	system	of	the	north-Indian	state	of	Punjab	and	
we	implement	it	through	a	quantitative	model.	A	systems	perspective	allows	us	to	evaluate	
the	levers	of	action	available	to	address	challenges,	understand	the	processes	through	
which	changes	translate	through	the	system	and	the	long-term	impacts	of	interventions.	
While	a	number	of	frameworks	have	been	developed	and	used	to	analyze	sustainability	
transitions	(Loorbach	et	al.	2017),	the	HTE	framework	provides	a	generalizable	framework	
that	can	be	used	by	researchers	from	different	disciplines	to	understand	complex	
sustainability	challenges	from	an	interdisciplinary	perspective.	We	use	the	HTE	framework	
and	a	quantitative	system	model	to	examine	the	implementation	of	interventions	that	can	
support	sustainability	transitions	and	assess	their	potential	impacts.		
	
	
Results	
	
Following	the	HTE	framework,	we	first	itemize	the	system	components,	then	specify	the	
interactions	between	components	through	different	pathways	in	the	system	and	finally	
examine	the	changes	that	occur	when	an	interaction	between	two	or	more	components	are	
changed	through	an	intervention.	Using	this	framework,	we	create	a	system	model	that	
connects	and	quantifies	the	relationships	between	the	different	system	components.		
	
We	categorize	system	components	into	material	-	human,	technical	and	environmental	–	
and	non-material	–	institutional	and	knowledge	–	components	as	listed	in	Table	1.	Each	
component	has	specific	attributes	or	characteristics	that	represent	the	state	of	a	
component	at	any	given	time	(see	Table	S1	in	SI	for	a	detailed	table	with	components	and	
their	attributes).	Within	the	landscape	of	institutional	and	knowledge	components,	human,	
technical	and	environmental	components	in	the	system	interact	with	each	other.		
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Human	 Technical	 Environmental	
Farmers	in	Punjab	
Residents	of	India		
Low	income	households	

Crops	
Tractors	for	harvesting	
Happy	Seeder	(HS)		
Residues	
Industrial	infrastructure		
Fertilizers	
Irrigation	pumps	
Electricity	
Diesel	

Air	
Land	
Groundwater	
Soil	

Institutional	 Knowledge	
Ban	on	residue	burning		
Market	for	Happy	Seeder	
Happy	Seeder	subsidy	
Cooperative	societies	
Market	for	agricultural	residues	
Power	subsidies	
Fertilizer	subsidies	
Government	crop	procurement	program	
Public	distribution	system	(PDS)	

Awareness	about	residue	burning	and	its	
impacts	
Awareness	about	Happy	Seeder	and	its	
benefits	and	input	(water	and	fertiliser)	
requirements	
Knowledge	about	MSP	and	government	
procurement	
Knowledge	about	markets	for	residues	and	
crops	
Monitoring	program	for	residue	burning		

Table	1:	List	of	components	in	the	system	
	
	
System	components	
Human	
We	identify	three	human	components	(i.e.	groups	of	individuals)	within	the	system	bounds	
–	farmers	in	Punjab,	residents	of	India	who	are	impacted	by	the	agricultural	practices	in	
Punjab	and	low-income	households	who	purchase	subsidized	foodgrains	through	the	
Government	of	India’s	Public	Distribution	System	(PDS).	The	key	attributes	of	the	human	
components	of	the	system	include	farmers’	income	from	sale	of	crops	to	the	Government	of	
India,	cost	of	farming,	access	to	farmers’	cooperative	societies,	exposure	to	air	pollution	for	
residents	of	India,	foodgrains	purchased	through	the	PDS	by	low-income	households	and	
protein	availability	in	low-income	households.		
	
Technical		
Technical	components	of	the	system	include	crops,	residues,	agricultural	inputs	–	fertilizers,	
irrigation	pumps,	electricity	and	diesel,	farm	machinery-	combine	harvesters	and	Happy	
Seeders,	and	built	infrastructure	for	crop	and	residue	management.	The	high	yielding	
varieties	(HYV)	of	crops	grown	in	Punjab	-	generally	rice	during	June-October	and	wheat	
during	October-	May	–	are	largely	driven	by	institutional	incentives	such	as	support	prices	
for	crops	and	are	a	result	of	the	Green	Revolution	that	promoted	HYV	varieties,	along	with	
expanding	infrastructure	essential	for	higher	productivity	such	as	irrigation	facilities	and	
electricity	provision	(Chand	2008;	Pingali	2012).	Agricultural	inputs	include	fertilizers	
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(nitrogen-based	urea,	phosphate	and	potash	fertilizers)	and	irrigation	pumps,	70%	of	which	
are	operated	by	electricity	and	26%	are	diesel	powered	(B.	S.	Sidhu	et	al.	2020).	Farm	
machinery	includes	combine	harvesters	(which	are	common	in	Punjab	particularly	for	
harvesting	‘common’	grade	rice	and	leave	behind	more	residues	than	manual	harvesting)	
and	post-harvest	machinery	such	as	Happy	Seeders	which	can	be	used	to	incorporate	
residues	into	the	soil	instead	of	burning	them,	while	at	the	same	time	sowing	the	next	
crop’s	seeds.	Built	infrastructure	within	the	system	includes	potential	industry	capacity	to	
utilize	and	store	residues	and	associated	investment.		
	
Environmental	
We	include	air,	groundwater,	soil	and	land	used	for	cropping	as	environmental	components	
within	the	system.	The	attributes	of	environmental	components	considered	suitable	
sustainability	indicators	in	this	system	are	fine	particulate	matter	or	PM2.5,	suitable	for	
representing	air	pollution	levels;	total	greenhouse	gas	(GHG)	emissions	directly	from	residue	
burning	as	well	as	indirectly	through	electricity	and	fertilizer	usage;	groundwater	
consumption	through	pumping	for	irrigation	and	soil	nutrient	loss	as	a	result	of	residue	
burning.		
	
Institutional	
The	institutional	components	within	system	bounds	are	the	policies	and	markets	that	
provide	the	macro-level	landscape	for	human,	technical	and	environmental	components	to	
interact	–	they	are	the	ban	on	residue	burning	imposed	by	the	Supreme	Court	of	India	and	
enforced	by	the	State	government	of	Punjab;	institutional	elements	associated	with	post-
harvest	farm	technology	such	as	the	Happy	Seeder	–	market	for	farm	machinery,	technology	
subsidies	provided	by	the	Government	of	India,	and	cooperative	societies	that	enable	easy	
farm	equipment	rental;	markets	where	farmers	can	sell	agricultural	residues	instead	of	
burning	them;	government	subsidies	for	farming	inputs	–	flat	tariff	structure	of	power	for	
farmers	and	subsidies	for	fertilizers;	government	procurement	program	through	which	
certain	crops	are	purchased	from	farmers	at	guaranteed	prices	known	as	Minimum	Support	
Prices	(MSP);	and	the	Public	Distribution	System	(PDS)	through	which	low-income	
households	can	purchase	staple	foodgrains	at	subsidized	prices.		
	
Knowledge	
The	knowledge	components	constituting	this	system	include	awareness	about	the	health	
impacts	of	air	pollution	caused	by	burning	as	well	as	on	the	use	and	benefits	of	post-harvest	
farm	technologies	(Gupta	2011;	Tallis	et	al.	2018;	TERI	2018);	farmers’	knowledge	about	
support	prices	before	sowing	crops	and	about	produce	markets	(Gupta	2011;	NITI	Aayog	
2016;	Puri	2017);	and	knowledge	at	an	institutional	level	about	time	and	location	of	residue	
burning	(TERI	2018).		
	
	
System	interactions	
	
The	human,	technical	and	environmental	components	identified	in	the	previous	section	
interact	with	each	other	within	the	institutional	and	knowledge	landscape.	Figure	1	presents	
the	interaction	matrix	where	each	row	represents	components	that	influences	components	
in	a	column.	Table	S2	in	the	SI	shows	the	same	interaction	matrix	with	human,	technical	and	
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environmental	components	disaggregated.	Each	interaction	in	the	framework	is	modeled	as	
a	function	that	alters	the	attributes	of	relevant	components	(see	Table	S4	in	the	SI	for	values	
of	attributes	used	in	the	model).		
	
	

	
Figure	1:	Interaction	matrix	between	system	components		
	
	
In	this	section,	we	highlight	four	pathways	through	which	interactions	between	human-
technical-environmental	components	occur	within	the	current	institutional-knowledge	
context	(Figure	2).		
	

Institutions
Knowledge

(1-1)  (1-2) Farmers grow rice and 
wheat; Farmers adopt HS; Farmers 
burn crop residues; Farmers use 
excess urea; Farmers install 
irrigation pumps

(1-3) Farmers pump excess 
groundwater; Farmers decide on 
land use for cropping

(2-2) HS incorporates residues into 
soil, increases crop yield, and 
reduces fertilizer requirement; HS 
requires diesel; Irrigation pumps 
require electricity and diesel; 
power availability determines 
diesel use; Fewer residues burnt if 
residues used in industry; Built 
infrastructure generates industry 
demand for agricultural residues

(2-3) Crop type and HS use 
determine water requirements; 
Burning of residues, power 
generation, fertilizer 
manufacturing, and diesel use 
release GHG & PM2.5; Fertilizer 
usage affects soil health; Burning 
of residues leads to nutrient loss 
from soil

(3-1) Air pollution adversely 
impacts health of residents 

(3-2) Land used for cropping 
determines production of crops; 
groundwater requirement affects 
electricity and diesel use

(3-3) Atmospheric elements such 
as rainfall determine pollution 
concentration
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(2-1) Farmers earn income from 
sale of crops and sale of residues 
to industry; Fertilizers and diesel 
add to farming costs; Crops in the 
PDS affect protein availability for 
low-income households
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Figure	2:	Pathways	of	interaction	between	system	components		
	
	
	
The	first	pathway	highlights	the	inter-linkage	between	farmers’	decision	on	the	type	of	
crops	to	grow	and	protein	availability	to	low-income	households	who	purchase	rice	and	
wheat	through	the	PDS.	At	a	national	level,	agricultural	policy	in	India	has	had	a	two-fold	
aim	–	to	ensure	stability	in	farmers’	income	(through	regulating	prices	of	agricultural	inputs	
like	fertilizers	and	by	procuring	foodgrains	at	guaranteed	minimum	prices)	and	to	ensure	
access	to	staple	foodgrains	at	affordable	prices	for	low	income	households	(Basu	2010).		
Currently,	only	rice	and	wheat	are	guaranteed	for	procurement	at	minimum	support	prices	
(MSP)	by	the	Government	of	India;	this	incentivizes	farmers	in	Punjab	to	primarily	grow	
grow	these	crops	(Puri	2017)	-	Punjab	is	one	of	the	states	with	highest	proportion	of	
procurement	of	foodgrains	for	the	PDS	and	there	is	no	limit	to	the	quantities	of	produce	
farmers	can	sell	to	the	government	(NITI	Aayog	2016).	Rice	and	wheat	procured	by	the	
central	government	from	farmers	are	supplied	to	the	PDS	and	sold	at	subsidized	prices	to	
eligible	beneficiaries	with	legal	‘ration’	cards	through	shops	regulated	by	state	governments.	
As	of	2019,	more	than	800	million	people	accessed	the	PDS	for	food	(Puri	2017;	World	Bank	
2019)	and	each	beneficiary	is	entitled	to	receive	5kg	of	rice	according	to	the	National	Food	
Security	Act	(Press	Information	Bureau	2013)).	For	low	income	households	who	rely	on	the	
PDS,	this	implies	that	higher	protein	alternatives	such	as	pulses	(for	e.g.	lentils)	which	are	
not	supplied	through	the	PDS	are	too	expensive	and	excluded	from	their	diets	as	reflected	in	
low	per	capita	protein	availability	estimates	(Rampal	2018;	M.	Sharma	et	al.	2020).	Aside	
from	government	procurement,	farmers	can	sell	their	produce	at	markets	regulated	by	state	
governments	called	‘mandis’;	however,	in	general	the	markets	are	known	to	operate	
inefficiently,	with	poor	infrastructure	for	grains	and	high	market	fees	(Chatterjee	&	Kapur	
2016;	Chand	2012),	leading	to	the	central	government	procurement	program	being	the	
preferred	option	by	farmers.	In	this	framework,	we	exclude	sale	of	crops	in	‘mandis’	and	
only	consider	the	government	procurement	program.	
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In	the	second	pathway,	farmers’	decisions	on	crop	types	and	level	of	awareness	about	
appropriate	use	of	inputs	lead	to	environmental	challenges.	Long	duration	HYV	of	rice	and	
wheat,	as	commonly	grown	in	Punjab,	need	higher	fertilizer	and	water	inputs	than	
traditional	varieties	of	rice	and	wheat	(Manan	et	al.	2018).	While	the	price	of	nitrogen-
based	urea	fertilizer	(N)	is	determined	by	the	Government	of	India	and	has	remained	stable	
over	the	last	decade,	the	prices	of	phosphorus	(P)	and	potash	(K)-based	fertilizers	have	
increased	significantly,	as	the	subsidy	on	these	remains	fixed	while	the	final	market	price	is	
allowed	to	vary	(A.	Gulati	&	Banerjee	2015).	This	has	led	to	excessive	use	of	urea	-	the	
recommended	ratio	of	N:P:K	application	is	4:2:1	but	reports	suggest	that	fertilizer	
application	in	Punjab	is	in	the	ratio	of	31:8:1	(A.	Gulati	&	Banerjee	2015;	Jitendra	2020),	
leading	to	an	imbalance	in	soil	nutrient	ratios	(Chaba	2019;	Anand	2010).	Farmers	also	
pump	excess	quantities	of	groundwater	to	irrigate	rice	due	to	a	number	of	factors	–	rice	has	
high	water	requirement,	the	State	Government	of	Punjab	charges	farmers	a	flat	power	tariff	
which	implies	zero	marginal	cost	of	using	excess	electricity	for	pumping	and	poor	quality	of	
power	supply	where	farmers	have	access	to	6-10	hours	of	electricity	during	the	day	
incentivizes	over-pumping	when	electricity	is	available.	This	has	led	to	much	of	Punjab’s	
groundwater	being	overexploited	with	the	water	table	declining	at	an	annual	rate	of	0	–	2	
metres	(Central	Ground	Water	Board	2016).		Rising	and	unmetered	agricultural	electricity	
consumption	in	turn	adversely	affects	the	financial	condition	of	the	state’s	utilities	(Badiani-
Magnusson	&	Jessoe	2018;	Dharmadhikary	et	al.	2019;	B.	S.	Sidhu	et	al.	2020).		
	
In	the	third	pathway,	farmers	in	Punjab	either	burn	agricultural	residues	or	sell	them	to	
industry.	Burning	residues	releases	GHGs	and	air	pollutants	like	PM2.5,	which	causes	
elevated	levels	of	pollution	in	densely	populated	urban	centres	in	the	Indo-Gangetic	Plain	
including	Delhi	(Kulkarni	et	al.	2020;	Jain	et	al.	2014).	Burning	residues	also	leads	to	nutrient	
loss	from	the	soil	(Ministry	of	Agriculture	2014).	Farmers	burn	80-90%	of	rice	residues	since	
there	a	short	time	period	(2-3	weeks)	between	harvesting	rice	and	planting	wheat,	labour	
costs	associated	with	residue	removal	are	high	and	rice	residue	is	not	suitable	as	food	for	
livestock	due	to	its	high	silica	content	(Gupta	2011;	Jain	et	al.	2014;	Jitendra	et	al.	2017).	An	
alternative	to	burning	is	selling	residues	to	industry,	which	would	reduce	emissions	from	
burning	as	well	reduce	nutrient	loss	from	soil.	Currently,	there	is	no	large-scale	commercial	
or	industrial	use	of	residues;	residues	can	potentially	be	used	for	cofiring	in	coal	power	
plants,	as	feedstock	in	biomass	power	plants,	and	in	pulp	and	paper	industry,	but	would	
require	investment	in	technical	and	storage	capabilities	(Ministry	of	Agriculture	2014;	TERI	
2018).		
	
The	fourth	pathway	involves	farmers	using	post-harvest	technologies	such	as	the	Happy	
Seeder	-	a	tractor-mounted	device	developed	in	2002	specifically	to	avoid	burning	of	
residues	by	drilling	seeds	into	rice	residues	left	on	the	field	(H.	S.	Sidhu	et	al.	2007;	H.	S.	
Sidhu	et	al.	2015).	The	Happy	Seeder-based	system	is	currently	considered	the	most	
economic	of	the	alternative	residue	management	options	to	burning	(combinations	of	
residue	treatment,	land	preparation	and	seeding	methods)	(Shyamsundar	et	al.	2020).	
Although	the	Happy	Seeder	has	been	commercially	available	for	a	decade,	adoption	of	
Happy	Seeders	has	been	low	and	the	majority	of	rice	residues	left	on	fields	are	still	burnt	
(Gupta	2011;	Shyamsundar	et	al.	2020;	Ashok	2017).	As	of	2019,	about	15,000	Happy	
Seeders	were	sold	in	Punjab	potentially	covering	about	20%	of	rice-cropped	land.	Each	
Happy	Seeder	is	priced	at	about	INR	150,000	and	the	Government	of	India	subsidizes	50%	of	
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the	cost	for	individual	farmers	and	80%	for	cooperative	societies	where	farmers	can	rent	the	
machines	(Goyal	2019;	Nirmal	2019).	The	Happy	Seeder	helps	prevent	residue	burning	by	
incorporating	residues	into	the	soil,	reduces	water	and	fertilizer	input	requirements	
(currently	only	for	the	winter	wheat	crop	since	it	is	used	to	sow	wheat	and	not	rice)	
consequently	lowering	farming	costs,	and	potentially	leads	to	higher	yields	(H.	S.	Sidhu	et	al.	
2015;	Shyamsundar	et	al.	2020).	However,	yield	increase	in	estimated	to	occur	in	the	long	
term	(after	3-5	years	of	use)	and	one	of	the	reasons	for	low	uptake	of	the	Happy	Seeder,	
apart	from	insufficient	awareness	about	the	technology,	is	that	the	potential	benefits	are	
not	experienced	immediately,	while	the	upfront	cost	is	significantly	higher	than	current	
practices	(H.	S.	Sidhu	et	al.	2015;	Goyal	2019;	Tallis	et	al.	2018).		
	
In	our	framework,	we	define	systemic	change	as	a	change	in	the	interaction	between	
farmers,	crops	and/or	residues	that	consequently	modifies	some	or	all	of	the	selected	
sustainability	indicators.	Sustainability	indicators	are	attributes	of	system	components	
selected	on	the	basis	of	our	analysis	of	the	system	components	and	their	interaction,	and	
indicators	used	in	previous	studies	(Rao	&	Rogers	2020;	Parris	&	Kates	2003).	These	
indicators	are	primary	PM2.5	emissions,	GHG	emissions	(CO2,	CH4	and	N2O),	soil	nutrient	
loss,	groundwater	consumption,	carbohydrate	to	protein	ratio	available	through	PDS,	cost	
of	food	purchase	through	PDS,	farmer	income	(including	expenses	on	farming	inputs	and	
machinery,	expenses	on	residue	removal,	income	from	sale	of	crops	to	the	government	and	
income	from	sale	of	residues	to	industry),	and	government	expenditure	(including	farming	
subsidies	on	fertilizer,	power	and	machinery,	expenses	on	farmer	awareness	campaigns,	
direct	payment	to	farmers	to	prevent	residue	burning,	investment	in	state-owned	power	
utilities,	and	per	capita	subsidy	for	foodgrains	purchased	through	the	PDS).	Using	our	
quantitative	model	we	estimate	that	in	the	current	institutional	context,	annual	residue	
burning	releases	0.2	Mt	of	primary	PM2.5	and	67.4	Mt	GHG	emissions	(CO2	equivalent)	as	
well	as	0.1-0.2	Mt	of	nitrogen	(N),	0.03-0.04	Mt	of	phosphorus	(P)	and	0.375-0.5	Mt	of	
potassium	(K).	The	current	cropping	system	in	Punjab	utilizes	about	50	billion	cubic	metres	
of	groundwater	annually	and	the	average	annual	farming	income	per	household	is	INR	
350,000.	Each	year	the	government	spends	about	60	billion	INR	on	farming	subsidies	and	
INR	1000	per	PDS	beneficiary	(with	an	estimated	800	million	Indian	citizens	accessing	the	
PDS	this	is	equivalent	to	about	800	billion	INR).	The	annual	cost	of	food	purchase	at	
subsidized	prices	through	the	PDS	is	INR	180	per	beneficiary	and	the	carbohydrate	to	
protein	ratio	available	through	crops	procured	from	Punjab	is	9:1.		
	
	
Interventions	and	analyzing	their	system-wide	impacts		
	
We	examine	five	interventions	in	the	agricultural	sector	in	Punjab	that	can	be	implemented	
by	the	Government	of	India	and/or	the	State	Government	of	Punjab	(Figure	3)	and	analyze	
how	the	interactions	outlined	above	can	be	altered	using	each	intervention.	All	
interventions	are	policy	options	that	are	either	currently	partly	in	effect	or	discussed	widely	
in	policy,	development	and	academic	circles	(Puri	2017;	M.	Gulati	&	Pahuja	2015;	A.	Gulati	&	
Banerjee	2015;	H.	S.	Sidhu	et	al.	2015;	B.	S.	Sidhu	et	al.	2020;	Ministry	of	Agriculture	2014;	
TERI	2018).	We	categorize	interventions	as	gradual,	if	they	aim	to	improve	the	existing	crop	
production	system,	or	radical,	if	they	seek	to	establish	a	new	crop	production	and	
consumption	pattern.	We	simulate	the	impacts	of	these	interventions	on	attributes	of	
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system	components	selected	as	sustainability	indicators	in	our	quantitative	model	(results	
summarized	in	Table	2).		
	
	

	
	
Figure	3:	Interventions	examined	in	this	study	
	
	
Effective	ban	on	residue	burning:			
Currently	farmers	may	be	fined	between	$35	and	$210	depending	on	size	of	the	landholding	
if	they	are	caught	setting	fire	to	fields	(Bhuvaneshwari	et	al.	2019;	Dutta	2018),	but	weak	
ban	enforcement	by	the	State	Government	of	Punjab	means	about	80-90%	of	rice	residues	
are	burnt	on	the	field	(Singh	2015;	Rajesh	et	al.	2003;	Yadav	2019;	Dutta	2018).	We	model	
an	intervention	where	farmers	are	paid	INR	2	per	kilogram	of	rice	production	to	cover	the	
costs	of	residue	removal	(as	recently	demanded	by	farmers	in	Punjab	(Mathur	2019)),	along	
with	government	efforts	on	increasing	farmer	awareness	through	a	campaign	(estimate	of	
local	campaign	costs	from	Thakur	et	al.	(2016)).	Paying	farmers	INR	2/kg	(or	INR	5000/acre)	
to	remove	residues	and	conducting	a	5-year	awareness	campaign	to	ensure	full	compliance	
to	the	ban	is	estimated	to	increase	total	annual	government	expenditure	by	60%	but	
eliminate	PM2.5	emissions	from	residue	burning	and	reduce	GHG	emissions	by	77%.	We	
recognize	that	current	barriers	to	ban	compliance	and	enforcement,	i.e.	corruption,	conflict	
of	interest	between	local	stakeholders,	administrative	burden,	lack	of	effective	monitoring,	
etc.,	would	still	need	to	be	addressed.	Barriers	to	compliance	with	a	ban	on	residue	burning	
include	mismatch	between	policy	and	social	norms,	inadequate	monitoring	capacity	and	
lack	of	awareness	amongst	stakeholders	(Theesfeld	&	Jelinek	2017).	Strong	leadership,	
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awareness	and	buy-in	from	local	stakeholders	are	critical	factors	for	compliance	to	and	
successful	enforcement	of	bans	(Ueda	et	al.	2011;	Ravara	et	al.	2013).			
	
	
Wide-scale	Happy	Seeder	adoption:		
We	model	a	policy	intervention	in	which	Happy	Seeder	use	is	tripled	relative	to	2019	and	
the	machines	are	available	to	rent	at	50%	subsidy,	along	with	government	investment	in	a	
farmer	awareness	campaign;	we	assume	that	farmers	have	access	to	cooperative	societies	
for	rentals	and	there	is	sufficient	incentive	to	adopt	the	Happy	Seeder	either	through	
effective	ban	enforcement	or	awareness	and	peer	effect.	This	leads	to	negligible	(<1%)	
change	in	government	expenditure	in	spite	of	additional	subsidy	costs	for	the	Happy	Seeder	
which	is	compensated	by	lower	expenditure	on	fertilizer	and	power	subsidies.	Farming	costs	
do	not	increase	either	in	spite	of	additional	spending	on	Happy	Seeder	rental	as	farmers’	
expenditure	on	fertilizer	is	lower	-	in	fact	yield	increases	after	3	years	of	Happy	Seeder	usage	
leads	to	slightly	higher	farmer	incomes	(2%).	Happy	Seeder	usage	leads	to	6%	reduction	in	
urea	use	and	marginal	reduction	(2%)	in	groundwater	consumption.	In-situ	incorporation	of	
residues	instead	of	burning	them	on	the	land	under	Happy	Seeder	usage	leads	to	about	60-
70%	lower	PM2.5	and	GHG	emissions.	The	focus	of	government	policy	so	far	has	been	the	
subsidy	on	Happy	Seeder,	assuming	that	farmers	will	adopt	the	machine	if	costs	are	
lowered.	However,	studies	attribute	low	adoption	of	the	Happy	Seeder	to	a	number	of	
factors	apart	from	high	upfront	costs	-	lack	of	knowledge	among	farmers	about	benefits,	
lack	of	awareness	about	the	impacts	of	burning	among	farmers,	and	weak	ban	enforcement	
that	disincentivizes	investment	in	new	machinery	(Gupta	2011;	Shyamsundar	et	al.	2020;	
Ashok	2017).	We	consider	improving	the	supply	and	reducing	the	cost	of	Happy	Seeders	to	
farmers	to	be	incremental	changes	in	the	system;	on	the	other	hand,	a	Happy	Seeder	
subsidy	combined	with	long	term	planning	and	systems	understanding	that	includes	
investment	in	farmer	awareness	campaigns	and	farmer	training	as	well	as	effective	
enforcement	of	the	ban	on	residue	burning	can	lead	to	system	improvement.		
	
Use	of	rice	residues	in	power	sector:		
In	2017,	the	Government	of	India	recommended	that	the	state-owned	National	Thermal	
Power	Corporation	(NTPC)	use	residues	for	cofiring	(5-10%)	in	its	coal	power	plants,	stating	
that	farmers	would	be	paid	INR	5500/ton	of	residues	(Special	Correspondent	2017;	Ghosal	
2017).	This	recommendation	is	yet	to	be	put	into	practice	by	the	NTPC.	In	this	intervention	
residues	are	used	for	cofiring	and	constitute	10%	of	NTPC’s	installed	coal	power	capacity	(44	
GW	(NTPC	2019))	-		this	would	utilize	more	than	two-thirds	of	rice	residues	previously	burnt	
and	reduce	PM2.5	emissions	by	70%	and	GHG	emissions	by	30%.	Although	cofiring	increases	
capital	costs	of	power	production	(increasing	annual	government	expenditure	by	about	47%	
with	cost	estimates	from	(Singh	2015;	Griffin	et	al.	2014)),	this	is	a	one-off	cost	and	annual	
net	farmer	income	increases	by	about	12%.	Barriers	to	industrial	use	of	residues	as	
feedstock	include	seasonal	availability	of	residues	and	high	investment	required	in	storage	
capacity	(Shyamsundar	et	al.	2020)	and	supply	chain	infrastructure	such	as	pellet-making	
plants	(Ghosal	2017).	Industrial	use	of	residues	is	also	currently	uneconomical	due	to	
prohibitive	transport	costs	and	the	location	of	power	plants	will	be	crucial	in	creating	a	
viable	market	for	residues	(Singh	2016;	Torquati	et	al.	2016).		
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At	a	state	level,	the	State	Government	of	Punjab	has	plans	for	150MW	of	power	generation	
exclusively	from	rice	residues	(TERI	2018)	–	we	model	an	intervention	in	which	biomass	
power	plants	(each	of	size	7.5MW,	considered	economically	optimal	size	for	India	(Singh	
2015))	are	set	up	to	utilize	residues;	this	would	lead	to	utilization	of	about	1	million	tonnes	
of	residues	and	reduce	PM2.5	and	GHG	emissions	by	5%,	and	capital	costs	associated	with	
power	plants	would	increase	government	expenditure	by	10%	in	the	year	of	investment.		
	
Input	subsidy	reform:	Power	and	Fertilizer		
Studies	estimate	that	groundwater	consumption	for	rice	can	potentially	be	reduced	by	
about	33%,	without	adversely	affecting	yield	(Kaur	et	al.	2010;	Maninder	et	al.	2020;	B.	S.	
Sidhu	et	al.	2020).	In	this	intervention	farmers	have	access	to	unmetered	but	rationed	(or	
timed)	and	reliable	power	such	that	irrigation	crop	water	use	for	rice	is	reduced	by	33%.	Our	
results	show	that	regulated	irrigation	has	benefits	for	groundwater	status	in	Punjab,	with	
the	potential	of	reducing	annual	groundwater	consumption	by	a	third	of	its	current	value.	
However,	the	economic	and	carbon	benefits	depend	on	current	availability	of	power	–	if	we	
assume	that	currently	electricity	is	only	available	for	half	the	time	it	is	required	for	pumping,	
regulated	but	guaranteed	unmetered	power	may	increase	annual	government	expenditure	
on	power	subsidies	by	about	20%.	Increasing	tariff	on	electricity	or	metering	is	difficult	to	
implement	politically	since	farmers	constitute	the	majority	of	the	voting	population	in	
Punjab	–	higher	tariffs	without	metered	power	are	not	expected	to	influence	groundwater	
consumption	since	the	marginal	cost	of	power	is	zero	and	may	only	influence	the	decision	to	
install	a	tubewell	for	farmers	who	currently	do	not	own	one	(Badiani-Magnusson	&	Jessoe	
2018).	Policy	reform	in	the	form	of	a	Minimum	Energy	Support	(MES)	scheme	has	been	
suggested	where	farmers	have	access	to	rationed	but	guaranteed	hours	of	power	supply	
and	are	allotted	a	fixed	amount	for	electricity	per	landholding	as	deemed	necessary	for	
irrigation;	farmers	may	get	reimbursed	or	their	water	quota	carried	over	if	they	use	less,	
thus	incentivizing	conservative	use	of	power	(M.	Gulati	&	Pahuja	2015;	B.	S.	Sidhu	et	al.	
2020;	Sally	&	S.	Y.	Sharma	2018).		
	
We	also	model	an	intervention	where	fertilizer	usage	is	as	recommended	by	the	Punjab	
Agricultural	University	(Punjab	Agricultural	University	2019;	Punjab	Agricultural	University	
2020)	–	this	reduces	urea	usage	by	28%	and	government	expenditure	by	about	14%	without	
considerable	impact	on	farmers’	expenses,	since	the	subsidy	covers	about	75%	of	the	cost	of	
urea	production	(A.	Gulati	&	Banerjee	2015).	We	also	observe	a	3%	reduction	of	GHG	
emissions	if	fertilizer	consumption	is	reduced	to	recommended	levels.		Suggested	policy	
reform	includes	eliminating	the	price-control	of	urea	and	implementing	a	Direct	Benefit	
Transfer	scheme	where	farmers	buy	all	fertilizers	at	market	prices	and	the	subsidy	is	directly	
transferred	to	farmers	(Jitendra	2020;	Chaba	2019).		
	
Expand	government	procurement	to	include	pulses:		
Government	procurement	of	rice	and	wheat	at	Minimum	Support	Prices	(MSP)	is	meant	to	
protect	farmers	against	price	fluctuations	on	the	market	as	well	as	supply	foodgrains	for	the	
PDS.	We	model	an	intervention	in	which	the	Government	of	India	procures	pulses,	along	
with	rice	and	wheat,	at	the	announced	MSP,	and	supplies	pulses	at	subsidized	prices	
through	the	PDS.	We	consider	this	a	radical	intervention	as	it	seeks	to	change	both	crop	
production	and	foodgrain	consumption	pattern,	instead	of	improving	the	existing	
production	and	consumption	system	by	better	residue	and	agricultural	input	management.		
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We	examine	the	system-wide	changes	if	20%	of	cultivated	land	in	Punjab	during	summer	
shifts	from	rice	to	pulses.	This	would	reduce	PM2.5	and	GHG	emissions	by	20%,	urea	
consumption	by	8%	and	groundwater	consumption	by	7%	annually.	Suggestions	for	MSP	
reform	include	more	timely	communication	of	annual	MSP	to	farmers	for	informed	
decision-making	on	crops,	timely	payments	to	farmers	so	they	are	not	obliged	to	sell	at	
lower	prices	in	the	open	market	and	better	storage	facilities	for	produce	to	reduce	wastage	
(NITI	Aayog	2016).		
	
In	our	systems	framework,	if	a)	pulses	are	sold	through	the	PDS	at	10%	of	MSP	(as	is	the	
case	with	rice	and	wheat),	and	b)	each	PDS	beneficiary	buys	3kg	rice	and	1kg	pulses	each	
month	(as	opposed	to	5kg	of	rice	as	each	beneficiary	is	entitled	to	receive	(Press	
Information	Bureau	2013)),	this	would	keep	consumer	expenses	constant	and	annual	
government	expenditure	would	increase	from	INR	1000	to	INR	1300	per	beneficiary.	The	
PDS,	aimed	at	reducing	food	insecurity	for	low	income	households,	has	long	been	criticized	
for	being	an	inefficient	way	of	providing	affordable	food	–	significant	wastage	occurs	either	
through	diversion	of	food	intended	for	beneficiaries	or	through	wastage	of	grain	due	to	
poor	quality	storage,	although	reports	show	that	leakage	in	the	system	has	reduced	from	
43-67%	of	grains	in	the	2000’s	(Pursell	et	al.	2007;	Basu	2010)	to	about	10-20%	currently	
(Puri	2017).	Annual	government	expenditure	reduces	by	INR	48	per	beneficiary	if	leakage	in	
the	PDS	system	is	reduced	from	20%	to	zero.	In	terms	of	per	capita	nutrition	provided	
through	the	PDS,	the	carbohydrate	to	protein	ratio	accessible	through	crops	grown	in	
Punjab	would	reduce	by	5.5%	in	this	intervention	(currently	at	9:1	and	considerably	higher	
than	that	recommended	(Rampal	2018)).	For	the	PDS,	a	Direct	Benefit	Transfer	scheme	or	a	
‘food	security	allowance’	would	allow	transfer	of	funds	directly	to	beneficiaries	instead	of	
ration	shop	owners	selling	foodgrains	at	subsidized	prices–	this	could	potentially	reduce	
leakage	in	the	system	by	eliminating	illegal	beneficiary	cards	and	also	allow	beneficiaries	to	
exercise	choice	over	purchase	of	foodgrains	(Puri	2017;	George	&	McKay	2019).	However,	
the	challenges	in	designing	this	intervention	are	manifold	-		ensuring	farmers	have	sufficient	
economic	incentive	to	shift	cropping	patterns	towards	pulses;	ensuring	that	diversion	of	
particularly	expensive	grains	such	as	pulses	to	the	open	market	does	not	occur;	and	creating	
a	strong	enough	impetus	for	PDS	consumers	to	shift	consumption	from	rice	towards	pulses	-	
one	study	shows	that	in	states	that	provide	subsidies	for	pulses,	there	is	no	associated	
increase	in	intake	of	protein	or	pulses	(Chakrabarti	et	al.	2016).		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	 13	

Intervention	 Sustainability	Indicators	

	 Primary	
PM2.5	
emissions	
(residue	
burning)		

CO2e	 Groundwater	
consumption	

Farmers'	
income	

Cost	to	
Public	
Distribution	
System	
customer		

Carbohydrate	
to	protein	
ratio:	Public	
distribution	
system	

Government	
expenditure	

Government	
expenditure	
per	PDS	
beneficiary	

Complete	ban	
compliance	

-100	 -77	 0	 3	 0	 0	 61	 0	

Happy	Seeder	
(HS)	adoption	
tripled	

-72	 -60	 -2	 2*	 0	 0	 -1	 0	

Cofiring	10%	
NTPC	coal	
plants	(4.4GW)	

-72	 -32	 0	 12	 0	 0	 47	 0	

150MW	
Biomass	power	

-5	 -4	 0	 1	 0	 0	 11	 0	

Optimal	use	of	
fertilizer	

0	 -3	 0	 1	 0	 0	 -15	 0	

Regulated	
power	usage	

0	 3	 -37	 4	 0	 0	 19	 0	

Government	
procurement	
program	and	
Public	
Distribution	
System	includes	
pulses:	20%	rice	
cultivation	shifts	
to	pulses	

-22	 -19	 -7	 -4	 2	 -5	 -6	 25	

Table	2:	Percentage	(%)	in	sustainability	indicators	with	respect	to	current	institutional	
landscape	*increase	in	income	from	yield	improvement	after	3-5	years	
	
	
Discussion	and	Conclusion	
In	this	paper	we	use	a	systems	framework	and	a	quantitative	model,	consisting	of	human,	
technical,	environmental,	institutional	and	knowledge	components,	to	assess	the	potential	
impacts	of	policy	interventions	in	the	north-Indian	state	of	Punjab.	A	sustainability	transition	
in	agriculture	implies	evaluating	interventions	in	terms	of	their	multi-dimensional	impacts	-		
environmental	elements	such	as	air	quality,	GHG	emissions,	groundwater	consumption	and	
soil	health,	as	well	as	socio-economic	aspects	such	as	health,	income	and	government	
spending.		Although	the	current	policy	focus	is	on	preventing	agricultural	residue	burning,	it	
is	part	of	a	larger	set	of	systemic	sustainability	challenges	associated	with	institutional	and	
knowledge	structures,	cropping	patterns	and	residue	management	options	in	Punjab.		
	
Policy	interventions	targeting	systemic	challenges	can	aim	to	bring	about	radical	change	
(e.g.	shift	to	a	different	crop	production	and	consumption	pattern)	or	gradual	change	(e.g.	
improve	the	implementation	of	existing	solutions	such	as	wider	adoption	and	appropriate	
use	of	Happy	Seeder).	Four	out	of	five	interventions	examined	(effective	ban	on	burning,	
wide-scale	Happy	Seeder	adoption,	industrial	use	of	residues	and	input	subsidy	reform)	can	
be	considered	system	improvement	solutions	as	they	improve	existing	cropping	and	residue	
management	patterns.	The	fifth	intervention	of	altering	the	nature	of	crop	procurement	
program	and	public	distribution	system	is	more	fundamental	to	the	food	system	as	it	seeks	
to	change	the	cropping	system	in	Punjab	and	household	consumption	patterns.		
	
Most	interventions	that	target	system	improvement	result	in	positive	impacts	on	certain	
indicators	but	not	all.	An	effective	ban	improves	air	quality	and	reduces	GHG	emissions	with	
high	costs	to	the	government	and	no	positive	impact	on	other	socio-environmental	
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indicators.	Similarly,	the	use	of	residues	in	industry	adds	to	farmers’	income	and	has	
benefits	for	air	quality	and	climate.	Input	subsidy	reform	may	have	specific	environmental	
benefits	for	the	groundwater	level	and	soil	health.		
	
On	the	other	hand,	widespread	adoption	of	the	Happy	Seeder	among	farmers	may	have	
benefits	for	multiple	sustainability	indicators	such	as	soil	health,	air	quality,	GHG	emissions,	
groundwater	level	as	well	as	farmer	income.	Here	we	make	a	distinction	between	
incremental	change	without	long-term	vision	(e.g.	policy	focus	on	simply	increasing	Happy	
Seeder	supply	and	subsidy	in	the	market)	versus	system	improvement,	which	combines	
incremental	change	with	long-term	vision	and	a	systems	perspective	(e.g.	Happy	Seeder	
supply	increase,	government	investment	in	farmer	awareness	campaign	and	farmer	
training).	Interventions	that	bring	about	system	improvement	may	lead	to	long-term	
systemic	change	whereas	incremental	changes	without	an	understanding	of	the	system	as	
whole	may	not	have	the	desired	effect	(Rotmans	et	al.	2001).	While	Happy	Seeder	adoption	
may	lead	to	marginal	reduction	in	groundwater	consumption	(since	it	is	used	for	sowing	
wheat	and	not	rice	which	is	water	intensive),	a	combination	of	interventions	-	an	effective	
Happy	Seeder-related	intervention	along	with	power	subsidy	reform	that	encourages	
conservative	use	of	water	-	can	provide	considerable	benefits	across	most	of	the	
sustainability	indicators	selected.	Sustainability	transitions	often	require	the	use	of	a	
number	of	policy	instruments	in	an	appropriate	‘policy	mix’	that	has	been	selected	after	
considering	long-term	overall	system	goals	(Rogge	&	Reichardt	2016).		
	
A	radical	change	in	the	system,	i.e.	change	in	the	crop	production	and	consumption	pattern,	
may	be	brought	about	by	changing	the	nature	of	government	crop	procurement	and	public	
distribution	system,	and	this	may	have	benefits	for	the	environment	(soil,	water	and	air)	as	
well	as	for	human	well-being	(higher	farmer	incomes	and	possibly	better	nutrition	for	PDS	
customers).	However,	a	few	caveats	in	designing	this	intervention	include	the	need	to	
ensure	stability	in	farmers’	income,	reducing	diversion	of	foodgrains	(particularly	if	more	
expensive	pulses	are	supplied),	and	the	need	to	shift	consumption	patterns	towards	buying	
alternate	foodgrains	such	as	pulses	through	the	PDS.	Overhauling	existing	patterns	of	
cropping	and	consumption	would	force	changes	and	may	create	new	and	possibly	
unforeseen	bottlenecks	in	the	system.		
	
This	study	aims	to	highlight	the	interconnections	between	components	often	considered	
disparately	–	institutional,	knowledge,	human,	technical	and	environmental	–	and	throws	
light	on	the	nature	of	system-wide	impacts	of	different	interventions.	This	work	shows	that	
policies	targeting	system	improvement	may	lead	to	desired	structural	changes	in	the	
system,	particularly	if	multiple	interventions	are	implemented	as	a	suitable	policy	mix.	
Radical	changes,	while	potentially	leading	to	a	more	desirable	future,	would	need	to	be	
implemented	with	careful	consideration	to	the	combinations	of	system	components	that	
need	to	align	for	the	changes	to	be	effective.		
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Abstract 

The topic of renewable energies has been gaining more importance in the Brazilian 

market, whether due to the concern with reducing the greenhouse gases generation, 

either with the generation of a new source of income, including the reduction of costs, 

in a scenario influenced by the effects of the COVID-19 pandemic. The focus has been 

given to biogas due to the possibility that it can be used for both energy generation and 

fuel generation. Studies have been carried out looking for the viability of small plants 

(Sgroi et al., 2015), reinforcing the need for understanding the development needs of 

this system. The objective of this research is to comprehend how the functions of the 

biogas Innovation system are developed and also the interaction between them, in 

order to identify the potentialities or flaws concerning the development of the Biogas 

Technological Innovation System in Paraná state. The analysis is carried out using a 

qualitative approach, based on interviews with relevant players in the Brazilian market. 

Results showed that the barriers to the development of biogas involve a need for 

greater dissemination of knowledge among the actors, the creation of policies that 

encourage or use this technology, such as specific lines of credit and tax incentives, in 

addition to qualified professional training for operating in the industry. Among the 

opportunities identified is the potential for generating energy from this source and the 

pioneering initiatives in the state of Paraná regarding biogas, as we describe in the 

following sections.  

 

Keywords: renewable energy, developing countries, governance, swine manure, 

Brazil. 

 

1. Introduction 

From the 1980s, there was a greater concern with the sustainability of the planet, and 

then studies in this line began to be developed (Li et al., 2015; Hansen, 2017; Howaldt, 

Kopp, & Schwarz, 2015; Watson, 2012), as well as thinking more about sustainable 

processes in the use of natural resources. In this sense, alternatives from renewable 



sources as a means of reducing the emission of greenhouse gases have been a 

relevant issue worldwide. 

Concerning alternative sources, Brazil has an advantage in comparison to other 

countries, as it is possible to generate energy from several sources, with emphasis on 

hydraulics, which represents the majority of renewable energy in the national electrical 

matrix (about 68% of the total) generated in the country (Ministério das Minas e 

Energia, 2017). Other significant sources of renewable energies are biomass with 

around 8% of the total. 

Brazil has a biogas production potential of more than 100 million m3 of methane per 

day, with a significant share of agricultural and agro-pastoral waste (Zanette, 2009). 

Paraná is the second largest swine producer in Brazil, whose wastes are inputs for the 

production of biogas from biomass, which can be a complementary source in the 

generation of energy for local rural producers, in addition to minimizing environmental 

damage and generating jobs from this activity. According to Bley Jr. (2015), the 

production of biogas from swine manure is carried out by independent rural producers, 

consisting of secondary and small-scale activities, with little competition and high costs. 

Even existing raw material being abundant, it has been a source of environmental 

pollution and degradation in the quality of life of rural communities in the Brazilian state 

of Paraná; the renewable energy promotion policies have not been able to structure an 

innovation system that is sustainable economically, socially and environmentally in that 

context. 

The objective of this research is to understand how the functions of the biogas 

innovation system are developed and the interaction between them occurs, in order to 

identify the potentialities or flaws with concerning the development of the Biogas 

Technological Innovation System in Paraná state. The study aims to better understand 

and problematize the nature of future challenges, identifying points of imbalance that 

hinder a fair transition, confuse governance processes and overload functions in the 

transition process. The Technological Innovation System (TIS) is the theoretical 

approach that supports the study (Hekkert et al., 2007; Bergek et al., 2008; Negro et 

al., 2008; Bergek et al., 2011; Markard et al., 2016). 

This article is structured starting from this introduction, followed by a theoretical 

framework, method of data collection and its due treatment. Next, results and data 

analysis are presented, ending with the conclusions and references. 

 

2. Literature review 



To meet the objectives, this research is based on the theory of socio-technical 

transition to sustainability using the approach of the TIS and the Transformative 

Innovation Policy (TIP). 

 

Transition to sustainability and TIS 

The theory of socio-technical transition has 5 aspects in terms of theoretical approach. 

The first one, known as multilevel perspective and presented by researchers like Frank 

Geels and Johan Schot, considers that the socio-technical transition occurs from 

interactions between the landscape, the regime and the niches. The landscape 

involves conditions in the external environment that drive or prevent transitions: 

regimes are established through political, institutional, economic and cultural structures 

and niches are windows of opportunities created by changes in the landscape. The 

second approach is TIS, initially proposed by Carlsson and Stankiewicz (1991) and 

later taken up by Bergek et al. (2008), and Markard, Raven and Truffer (2012). It is 

based on the theory of innovation systems, analyzing how technologies, actors, 

networks and institutions influence the development, diffusion and use of these 

technologies. The third approach is the strategic niches management, with John Schot 

and Adrian Smith as seminal authors. It considers that innovations occur in protected 

spaces (niches), in which their actors organize themselves to transform the existing 

regime, creating an opportunity for the new regime to establish itself. The fourth 

approach is transition governance, initially developed by Loorbach (2007), considering 

that transition is a process in which structures, cultures and practices are replaced by 

others through activities carried out in transition arenas. More recently, to fill the gap in 

terms of transition policies, a new policy perspective based on local social demands, 

called TIP, has been developed. Unlike science and technology policies and innovation 

systems, TIP seeks not only technological development, but advances mainly towards 

technologies that meet the needs of the social actors involved (Schot & Steinmueller, 

2018). 

This research uses the TIS approach proposed by Carlsson and Stankiewicz (1991), 

intending to analyze a specific technology and which actors, networks and institutions 

influence its development, diffusion and use (Bergek et al., 2008; Markard, Raven & 

Truffer, 2012; Kolh et al., 2019). From the Bergek et al. (2015, p. 52) perspective, TIS 

is defined as “a set of elements, including technologies, actors, networks and 

institutions, which actively contribute to the development of a specific technological 

field”. Jacobsson and Johnson (2000) develop a functional analysis that seeks to 

identify and determine the importance of these functions. For the authors, the functions 



of TIS are “a contribution of a single component or a set of components to the 

performance of the system” (Jacobsson & Johnson, 2000, p.109). 

Hekkert et al. (2007) highlight that functional analysis is important in TIS studies, also 

stating that it can bring light to understand the “interaction of forces that determine the 

slow and difficult change of a system merely trapped towards a new balance. 

Fundamental information about how these processes work is of crucial importance 

when the objective is to stimulate and guide technological changes” (Hekkert et al., 

2007, p. 418): they recommend that only relevant activities be analyzed, those that 

compete for achieving the objective of the innovation system. 

In studies of transition to sustainability, TIS is used to analyze obstacles to the process 

of “emergence and growth of new industries”, providing the elaboration of political 

instruments for intervention and facilitation” (Bergek et al., 2015, p. 52). According to 

Jacobsson and Bergek, (2011), the TIS approach helps to identify weaknesses in the 

system and enables the creation of policies that influence the development of this 

system. 

According to Markard et al. (2016, p. 333), the TIS “is situated in a broader 

environment or context”, where this context encompasses other institutional structures, 

actors and networks of actors that influence a specific technological system. In this 

sense, Hekkert et al. (2007) and Bergek et al. (2008) proposed seven functions to 

analyze TIS: 

Function 1 - Development and dissemination of knowledge: For Jacobsson and Bergek 

(2011), as well as Hekkert et al. (2007), this function is related to the process of 

strengthening the breadth and depth of knowledge and how it is developed, 

disseminated and combined in the system (Jacobsson & Bergek, 2011, p. 47). Hekkert 

et al. (2007) suggest as indicators: the mapping of learning curves, to verify the growth 

of technological performance; R&D patents and investments; the dissemination of 

knowledge through a network aimed at exchanging knowledge to establish changes in 

norms and values, as well as in government laws and policies. In this function, the size 

and intensity of the network over time, the number of conferences and workshops 

related to technology can be mapped. 

Function 2 - Influence in the direction of the research: While the creation of knowledge 

is considered as the creation of the technological variety, this function represents the 

selection process and “[...] refers to activities within the innovation system that can 

positively affect the visibility and clarity of specific desires among users of technology” 

(Hekkert et al., 2007, p. 423). For Jacobsson and Bergek (2011, p. 47), “they can come 

in the form of visions, expectations of growth potential, regulation, articulation of the 

demand of the main clients, crises in the current business, etc”. 



Function 3 - Entrepreneurial experimentation: “The role of the entrepreneur is to 

transform the potential of new technology, networks and markets into concrete actions 

to generate and take advantage of new business opportunities”. (Hekkert et al., 2007, 

p.421). This is considered an essential function, as it demonstrates the performance of 

the analyzed system. Jacobsson and Bergek (2011) state that new technologies, 

markets, applications and opportunities are tested and created, as well as the learning 

process begins. 

Function 4 - Market formation: For the establishment of new technologies in the 

market, it is necessary to create protected spaces to stimulate learning and 

expectations, as well as tools for promotion and subsidies and tax exemptions (Hekkert 

et al., 2007). For Jacobsson and Bergek (2011, p.47), they are “the factors that drive 

the formation of the market. This includes the articulation of customer demand, 

institutional changes, changes in price / performance”. 

Function 5 - Legitimation: For Jacobsson and Bergek (2011, p. 47) it is “social 

acceptance and compliance with relevant institutions. Legitimacy is not given, but it is 

formed by conscious actions by organizations and individuals”. According to Hekkert et 

al. (2007), advocacy groups for a new technology “lobby for resources and favorable 

tax regimes”, legitimizing “a new technological trajectory”, acting for breaking the 

existing regime and established companies. This function can be mapped through the 

“size and growth of interest groups and their lobbying actions” (Hekkert et al., 2007, p. 

425). 

Function 6 - Resource mobilization: For Jacobsson and Bergek (2011) this function 

seeks to understand how TIS actors can mobilize human and financial capital, in 

addition to complementary assets, such as network infrastructure. These resources 

can be government or private R&D funds (Hekkert et al., 2007). The analysis of this 

function is difficult to map and the author suggests discovering through interviews with 

the central actors to verify if there are problems in the availability of resources. 

Function 7 - Development of positive externalities: to develop and grow a TIS, it must 

generate positive economic externalities. The entry of new companies acts as positive 

externalities of TIS, as they reduce uncertainties related to technology and the market, 

legitimize the new system through advocacy coalitions and positively influence 

changes in four aspects: resource mobilization, influence in the direction of research, 

market formation and entrepreneurship (Bergek et al., 2008). These externalities 

strengthen TIS and its participants, indicating the general dynamics of the system, and 

how a company's investments can benefit other companies (Bergek et al., 2008, 

Jacobsson & Bergek, 2011). 



For Watkins et al. (2015, p. 1411), “the positive satisfaction of these functions and 

interactions between them are seen as leading to virtuous cycles of innovative activity, 

while the lack of any fulfillment or interaction of a function can lead to inefficiencies and 

system failures”. And Negro (2007) points out three reasons for adopting the TIS 

functions approach: (i) it is possible to run a comparison in terms of performance, 

across the innovation system with different institutional configurations; (II) it allows for a 

more systematic approach to the method of mapping innovation determinants, 

increasing the analytical power of the innovation system approach, especially when 

performing a longitudinal analysis; and (iii) it has the potential to provide a clear set of 

targets for innovation policies as well as instruments to achieve these objectives. It 

complements by clarifying that the TIS functions approach makes it possible to study 

the dynamics of each function separately, as well as their interdependencies (Negro, 

2007). 

 

TIP for the TIS 

The complexity of current problems related to socio-environmental issues such as 

inequality, climate change, health, depletion of natural resources, pollution, among 

others, requires transformative policies that go beyond the objective of economic 

growth. In this way, a new approach to innovation policies begins to be perceived and 

disseminated to address major global problems, which require transformations that 

originate in the experiences of transformative local policies. 

The TIP has been developed by researchers from the socio-technical transition theory 

and adheres to the TIS approach. Schot and Steinmueller (2016) historically present 

three paradigms of innovation policies. In the first one, which prevails in the post-war 

period until the end of the 1970s, there is the R&D policy, aiming to stimulate economic 

growth. The second paradigm (from the 1980s and 90s) focuses on the development of 

national innovation systems, also with a focus on growth, but aimed at structuring 

national, regional or industry innovation systems. These two paradigms are unable to 

face the great current challenges such as inequality, inclusion, health, mobility, energy, 

food, which require transformations that are not only economic, but involve social, 

ecological, cultural and institutional transformations (changes in socio-technical 

systems). To face this gap, the Transformational Innovation Policy Consortium 

proposes to contribute with a new perspective of transformative policies, based on the 

construction of shared solutions with top-down dialogue with relevant political actors, in 

the search for solutions for the emerging local problems (Heilmann, 2008; Andersen & 

Andersen, 2017; Dunn et al., 2017; Fagerberg, 2018; Schot & Steinmueller, 2018; 

Grillitsch et al., 2019; Marshall & Dolley, 2019). 



In the case of TIP, political intervention requires the mobilization of various actors, as 

well as the creation and involvement in a cooperation network in a social learning 

process. The role of political actors is to tackle divergent interests, to seek the 

articulation between the multiplicity of interests and the alignment of expectations. TIPs 

consider a continuum of experimental policy commitments that present themselves as 

different forms of learning for political and non-political actors by creating bridges 

between local and national arenas and coordinating bottom-up and top-down actions 

(Schot et al., 2017). 

TIS involves multiple actors with different objectives, interests, values, which require 

policies to coordinate their actions. 

Thus, in this article, we sought through the functions of TIS, looking at the perspective 

of the relevant actors of the biogas system, to reveal the gaps in the political 

intervention that may direct the socio-technical transition of the system towards 

sustainability. 

 

Industry context analysis  

According to the 2019’s National Energy Balance, the Brazilian electric matrix is 

predominantly composed of renewable energies (83.3%), with the majority of the 

electric energy supply being of hydraulic origin (66.6%), followed by natural gas (8.6%), 

biomass (8.5%), wind (7.6%) and other sources (8.64%). Compared to the world 

average of 24% (2016), the Brazilian average for renewable sources in the electricity 

matrix is quite high (EPE, 2019). However, when analyzing the total Brazilian energy 

matrix, one realizes the great importance that fossil fuels occupy. According to EPE 

(2019), the internal energy supply is represented by 45.3% of renewable energies and 

54.7% of non-renewable energies, in this case, with oil and derivatives, the highest 

percentage with 34.4% followed by natural gas with 12.5% supply. In renewable 

sources, the highlight is with sugarcane biomass with 17.4% and hydraulic energy with 

12.6%, charcoal and firewood with 8.4% and classified as black liquor and other 

derivatives, we have biodiesel, others biomass, biogas, industrial charcoal gas, wind, 

solar and black liquor itself with a total of 6.9% (EPE, 2019). 

The transport industry in Brazil is the largest user of energy, with 32.7% and the 

industry with 31.7%. Together, these two industries represent 64.4% of the country's 

energy consumption. In the transport industry, 75.7% comes from the consumption of 

fossil fuels. Renewable biodiesel and ethanol represent 23.2% - other sources are 1% 

(EPE, 2019). 

Brazilian agroindustrial production is one of the largest on the planet, and residues and 

wastes have a great potential for generating biogas and biomethane. According to data 



from Abiogás (Brazilian Biogas Association), currently, Brazil has 524 plants in 

operation, 15 under implementation and 12 under reformulation, with a production of 

1.3 billion m3 of biogas, but the potential for biogas production is 84.6 billion m3 of 

biogas per year, from the sugar and energy industries and the agribusiness. In addition 

to the electricity generation potential of 190 thousand GWh, which could supply 20% of 

Brazilian consumption, it also has great potential for replacing fossil fuels, for vehicular 

and cargo use, with estimates of replacing 35% of diesel consumption in Brazil, and 

85% lower GHG emissions, compared to diesel (Abiogás, 2020). 

De Oliveira and Negro (2019), in a study from 1979 to 2016, point out four phases of 

the development of biogas in Brazil: the initial phase, the fall phase, the clean 

development mechanism phase and the phase of structuring the biogas field. They 

concluded that in the first three phases, the actors reacted mainly to exogenous 

conditions such as national and international events and only in the last phase, started 

in 2012, there was greater assertiveness in the production and dissemination of 

knowledge and greater participation of actors in the biogas innovation system. 

According to Mariani (2018), in addition to the “negative history of biogas in the 

country, the direction of public policies and public investment in fuels derived from oil, 

ethanol and biodiesel (this most recently) and in large hydroelectric plants, left this 

energy source aside for many years” (Mariani, 2018, p. 29). 

The legal milestones for the industry’s development in Brazil are the Solid Waste 

National Policy, approved in 2010 and the National Biofuels Policy (Renovabio) in 

2017. Renovabio aims to expand biofuels in Brazil, including biogas and enabled the 

creation of Cbios, certificates of decarbonization credits that can be generated by 

plants producing biogas and biomethane. 

Through ANEEL (Brazilian agency) Normative Resolution 271/2007, renewable energy 

projects benefit from reduced tariffs in distribution, while ANEEL Normative Resolution 

482/2012, amended by Normative Resolution 68/2015, established the possibility of 

microgeneration and distributed mini-generation for electric power systems, as well as 

the compensation system. 

Energy trading can be carried out in the regulated contracting environment, through 

auctions held by the Electric Energy Trading Chamber (CCEE) or in the free 

contracting environment, through contracts brokered by trading companies, with free 

consumer companies registered with the CCEE (Perecin, 2017). 

In the case of biomethane, Resolution 8/2015 of Brazil´s National Agency of Petroleum, 

Natural Gas and Biofuels (ANP), established quality criteria for biomethane, allowing its 

mixing with natural gas. ANP Resolution 685/2017, which deals with biomethane 



originating in landfills and sewage stations, and ANP Resolution 734/2018, which 

regulates the production of biofuels, including biomethane, are also important. 

Studies by Perecin (2017), Mariani (2018) and De Oliveira and Negro (2019) point to 

the active performance of entities such as Cibiogás (International Center for 

Renewable Energies) and Abiogás to strengthen the industry, but recognize the 

difficulty in coordinating and integrating bodies responsible for formulating agricultural, 

energy, environmental and urban policies, generating a specific policy for biogas and 

reducing the consequent lack of direction for entrepreneurs in the industry. 

Challenges are also identified as infrastructure problems for energy transmission and 

distribution, the low availability of centralized gas pipelines in the big cities for 

biomethane, the actors´ lack of knowledge about the potential for using and 

transforming biogas, the lack of credibility in the public sector, the complexity of 

Brazilian legislation, in addition to the need for tax, fiscal, financing and technological 

development mechanisms (Albarracin, 2016; Perecin, 2017; Mariani, 2018; De Oliveira 

& Negro, 2019). 

In this sense, Hino et al. (2019) also point out issues that in the view of energy market 

players are considered problems in the biogas and biomethane industry, such as the 

complexity of the supply chain, the difficulty of accessing existing information and 

specialized technical advice, in addition to the cultural factors that hinder cooperation 

between actors and limit entrepreneurial activities. The economic viability of the 

projects, limited availability of funding and regulatory instability are reasons for 

hesitations for investors and rural producers. Advances in technology and the supply 

chain, as well as the performance of regional cooperatives and industry entities have 

sought to develop this market (Hino et al., 2019). 

However, gains in scale and productive efficiency are still objectives to be achieved, 

which can be guided by public policies that aim at the production of biogas as a 

solution to the environmental problem caused by waste and residues from 

agroindustrial production. 

 

3. Methodological procedures 

The purpose of this research is aligned to the view of Negro (2007), Bergek et al. 

(2015), Watkins et al. (2015), Markard et al. (2016) and Schot and Steinmueller (2018): 

it seeks to describe the functions of the biogas innovation system and the interaction 

between them, in order to identify the potentialities or barriers concerning the 

development of biogas TIS in Brazil.   



Based on the theoretical basis, categories (indicators) developed by Carstens and 

Cunha (2019) were used for each TIS function, which guided the interview script 

applied to relevant actors in the biogas system in Brazil and for data treatment. 

The fieldwork was carried out through a semi-structured interview, with directors or 

heads of the following organizations: Abiogás, Cibiogás, Copel, Ministry of Mines and 

Energy, Sebrae, Ocepar, Secretary of Agriculture – a total of 8 interviews, totaling 6 

hours and 10 minutes of recording time (one of the interviews being answered by 

email). In addition to the interviews, secondary data obtained from reports and 

websites of the researched organizations and theses and dissertations on biogas were 

considered, such as Abarracin (2016), Casarin (2016) and Mariani (2018), to enrich the 

analysis. 

Data analysis was performed in cycles. Firstly, the interviews were taken as a way of 

approximating the information. Subsequently, a non-literal transcription of the 

interviews was carried out. Then, coding was started based on the seven functions of 

the system. After this cycle, citations were reread and reclassified into subcategories of 

each function according to affinity with the content of the function. The analysis also 

went through the condensation phase, that is, it grouped subcategories with strong 

familiarity and renamed them to contemplate its full content. Finally, accurate analysis 

of the subcategories was carried out to ensure that it had been allocated to the function 

of greater adherence. When incompatibility was identified, it was relocated to the 

appropriate category. After completing this cycle, the description of the results started 

using Atlas.ti ®. 

 

4. Presentation and analysis of results 

The dynamics of the innovation system can be analyzed by its functions from different 

perspectives. The maturity and capacity to fulfill its role in the system can be analyzed 

in its current phase, by identifying the strengths and weaknesses of each function 

(Bergek, 2008). 

In this section, we present the results identified in the fieldwork and discuss these 

results. The presentation and discussion are structured based on each function of the 

innovation system. For each of them, we present the strengths and weaknesses 

identified in the fieldwork, followed by the analysis network of the function. 

 

Function 1 - Knowledge development and diffusion 

This function captures knowledge, its breadth, depth and sharing (Jacobsson & 

Bergerk, 2001). The study identified that knowledge development occurs mainly 



through R&D projects. The generation of knowledge by external actors shows the lack 

of knowledge of the producer's contextualized environment. Rural producers dominate 

their business and have limited knowledge of the biogas demonstrated by the 

delegation to people without training to operate the biodigester, management failures of 

their biogas system suppliers and, even, the ignorance of the potential of using and 

transforming the available biogas (Albarracin, 2016; Perecin, 2017; Mariani, 2018; De 

Oliveira & Negro, 2019). As expressed by interviewee E4 “[the rural producers] are 

concerned with the cow and not with the biogas project. They do not know that what 

they have in hands can make money for them”. 

Generalization and non-respect for regionalities were also identified. Brazil is a large 

country, with several different realities. The lack of clarity opens the gap for the 

imprecision of knowledge. It is not possible to generalize what is not generalizable. It is 

necessary to ensure that, when it comes to biogas in the south of the country, it mostly 

refers to residues from agro and swine, in São Paulo, from urban landfills, and in the 

northeast, from sugarcane bagasse. 

“Depending on the region where you are, people think of the source of 

biogas as different things, and the scale of production, and the 

technology that will be used [...] people do not make it clear which part of 

the industry they are talking about [...] it is normal for people to start 

talking about barriers and incentive needs for their very own biogas” 

(E5). 

Extensive and in-depth knowledge is segmented and centralized in a few actors who 

recognize these characteristics and complexity of the industry in the country. The role 

of Cibiogás and Abiogás (Perecin, 2017; Mariani, 2018; De Oliveira & Negro, 2019) is 

recognized as actors in the process of generating, combining and disseminating 

knowledge (E7). In-depth knowledge was identified in actors in the value chain, 

however with limitations in scope (E9). Despite the effort in assertiveness in production, 

dissemination of knowledge and participation of actors reported by De Oliveira and 

Negro (2019), this study identified that, for the current stage of the biogas innovation 

system, these points are back in evidence, and they demand attention again. Also, 

difficulties in organizing and disseminating knowledge seem to be key factors for the 

information asymmetry identified in the industry. “The lack is not so much due to new 

information” (E3), but due to the availability and organization of existing content to 

make it easily accessible to members of the industry. This difficulty related to accessing 

information had already been reported by Hino et al. (2019). In this sense, Figure 1 

summarizes this analysis.  



 

Figure 1. Knowledge development and diffusion analysis 

 

Function 2 - Influence on the direction of the research 

The industry is assessed as complex by the interviewees (E2, E7) mainly because the 

source of raw material is diversified and distributed throughout the country; and it takes 

advantage of initiatives and public policies from other sources of renewable energy to 

be able to establish itself (E5). When talking about influence on the direction of the 

research, the constant change in regulation is identified as a way of adapting to the 

needs of the market (E1, E4, E6, E9, E10), as there is a need for understanding and 

adaptation to particularities of the biogas system (E3, E5), the complexity of the chain 

(E9) and the process (E5, E7), demanding a broader view and constantly evolving. 

Despite recognizing the difficulty of coordination and integration between the actors 

(De Oliveira & Negro, 2019, Hino et al., 2019), there is still a need for integration and 

the establishment of partnerships and collaborative work (E3, E5, E7), as a way of 

addressing network weaknesses (E3, E5, E9), actors (E3, E9), technological (E3, E5, 

E7, E9, E10), institutional (E3, E5) and entrepreneurial activity limitations (Hino et al., 

2019). 

Several limitations, such as lack of incentives, restrictions on the dissemination of 

information, uncertainty of economic viability and technological adaptation, coupled 

with the limited existence of influential actors and articulators, and the need to improve 

and specialize the supply chain still hinder the influence on the direction of search (E1, 

E3, E4, E5, E6, E7, E9, E10). 

“Brazil is beginning to realize that the industries are complementary [...] 

the federal government needs to see through integration between the 

ministries, joining several ministries such as mines and energy, 

agriculture, cities, science and technology” (E5) 

“Integration is going to be the key to identifying the best solutions to take 

advantage of this resource” (E7) 

Still, for the development of the industry, the interviewees identified the need for feed-in 

laws and incentives, where projects with environmental performance should have a 



differentiated value (E3), as it is understood that the great vector that makes 

investments in the industry growing is cost reduction, however, biogas projects still add 

environmental and social benefits (E5). 

The demand for raw materials and the supply of biogas also deserve attention in this 

scenario. If, on the one hand, for the biogas supply to develop, there was a need to 

articulate the actors at the beginning of the chain, that is, the actors responsible for 

supplying the raw material for this process, on the other hand, these raw material 

suppliers demand articulation and development of the biogas offer so that they can 

invest in the destination of the raw material (E1, E4, E5, E7). This framework shows 

that the industry is still in an early stage of development, demanding attention, efforts, 

and especially a purpose for its organization. 

In addition to the increasing importance of the environmental issue (E6, E7), a variety 

of invisible drivers were identified that favor the influence on the direction of the 

research: a) the reduction of the organic load in affluent (E3), b) the reduction of 

intermittency in the supply of energy in rural areas (E3, E9), c) the natural production of 

biogas (E3), d) the abundance of available substrates (E10), e) the avoided cost of 

energy consumption (E3), f) the development of the region (E9) g) the reduction of the 

discount on rural energy already announced by the government (E10) and h) the 

reduction of losses due to energy surges (E9). 

Currently, the subject is on the agenda of several actors (E3) because of its growth 

potential. The state of Paraná is seen as promising, as it is the state that is at the 

forefront in technology (E6). 

“There is a trend for more projects, and big projects” (E5) 

“The market is growing a lot, both in Europe, China and the Americas. 

The time is very good for renewable energies” (E6) 

A summary of this analysis can be seen in Figure 2. 

 



Figure 2. Influence on the direction of the research analysis 

 

Function 3 - Entrepreneurial experimentation 

Entrepreneurial experiences are key aspects in the development of the industry. In 

addition to knowledge, taking action is necessary for the industry to evolve (Jacobsson 

& Bergek, 2011). Corroborating Mariani (2018), negative experiences with biodigester 

technology in the Chinese hat model are part of the industry´s development history 

(E10). Immature technologies and limited domain of these technologies (E3) 

contributed to this scenario. Currently, the state of Paraná has the largest amount of 

biogas plants under development and with different technologies (E6), including the 

cases of São Miguel do Iguaçu, Santa Helena and Entre Rios do Oeste among them 

(E9). According to interviewee E9, the experiments still need to partner with major 

players due to deficiencies and complexity in the projects (E3, E4, E9), financial 

uncertainty of the projects (E6, E9), long-term project payback (E1, E3), weak 

knowledge, and lack of actors with an entrepreneurial profile and even limited number 

of actors (E1, E3, E5). 

Experimentation shows that the market still lacks reference projects, vision for the 

whole, and is unaware of an ideal and sustainable model (E3, E4, E5, E9). 

These issues are shown in Figure 3. 

 

Figure 3. Entrepreneurial experimentation analysis 

 

Function 4 - Market formation 

The market formation function concerns several aspects of its formation, which include, 

for example, its development, the articulation of customer demand, price formation and 

the performance of new technologies (Bergek, Hekkert & Jacobsson, 2008). 

Respondents identified limited specific financing for the biogas industry (Mariani, 2018), 

which incorporates the lack of incentive to enter the industry. This limitation makes 

private investment difficult (E9), leaving productive companies (E9) unsupported, and 

delegating the industry’s development mission to other instances. According to 



interviewee E3, there should be specific incentives for projects that are replacing 

diesel, others for those that are replacing ethanol, so that energy generation projects 

with environmental performance should have a different market value. The market 

lacks financing lines for installation projects, purchase guarantees and price-fixing at 

the current stage of the market (E9). 

The work of regional cooperatives and industry’s entities has sought to develop this 

market (Mariani, 2018; Hino et al., 2019) but, for the formation of the market, there is a 

need for awareness of the diversification of the energy chain (E3), with a broader view 

of the benefits in the biogas generation chain (E3, E9). The complexity of the biogas 

generation chain is acknowledged (De Oliveira & Negro, 2019; Hino et al., 2019) and, 

perhaps because of this, knowledge is uneven across the chain, which generates 

limitation of suppliers and the need for partnership with major players in the industry 

(E9), they that, more than knowledge, are co-financiers of the projects. 

“[...] the investment, if divided by producer, is very expensive. So the big 

company enters with one part and the producer with another one” (E9). 

Uncertainties in the future market, such as lack of purchase guarantee (E9) and 

instability of rules (E3, E4, E5), allied to price insecurity, such as, for example, the lack 

of price-fixing and price variation and performances (E1, E9), show deficient 

governance (E3, E4, E5, E6), both on the side of organizations and public policies, 

forcing the strengthening of public-private partnerships. It is noticed that there is a lack 

of organization and articulation between producers, associations and cooperatives 

(E4), and that the federal government needs to look at the industry in an integrated and 

transversal way between the ministries, working together with the ministries of mines 

and energy, agriculture, cities and science & technology (E5). This issue had already 

been identified by Mariani (2018). 

“I think this is fundamental, and I also think that the public sector should 

continue with this cooperation with the private sector, and that these 

discussions should intensify to unlock the use of resources and 

opportunities.” (E7). 

“In Brazil, there is still no incentive for public policies for the generation 

of biogas. It takes a ride with other incentives.” (E5). 

Despite all these factors, the active role of organizations in identifying the role that 

biogas can fulfill (E3) is recognized, as well as the active work of government entities in 

the development of public policies (E6) and private organizations in demonstrating the 

economic viability of projects, observing the industry and measuring its potential, and 

generating cases that can contribute to the consolidation of this market (E5). 

Figure 4 shows all issues presented in this function analysis. 



 

Figure 4. Market formation analysis 

 

Function 5 - Legitimation 

Legitimation concerns social acceptance and the involvement of relevant organizations. 

The complexity of Brazilian legislation is already known (Albarracin, 2016; Perecin, 

2017; Mariani, 2018; De Oliveira & Negro, 2019), however, the instability of the rules 

are reasons for insecurity for investors and rural producers (Hino et al., 2019). 

According to interviewee E3, “in the last 7 years, the rules of distributed generation 

have changed 3 times [...]. This makes it difficult for an investor to put money in 

something that changes every couple of years”. The lack of consolidated rules and the 

lack of investment in the industry make it difficult to legitimize. The same scenario is 

perceived, when it is noticed the need to increase social acceptance, as well as the 

representativeness and performance of society concerning the industry. It is 

understood that this scenario is strongly influenced by the asymmetry of information, 

hindering a larger and more representative performance of society, as well as its 

acceptance by society. 

Technical issues such as the difficulty of guaranteeing the supply of waste for the 

operation of a plant for a long period (E4), uncertainty about the value of an opportunity 

(E1), or even the lack of economic viability (E4, E9) – also identified by Hino et al., 

2019 – are all factors that create obstacles to the industry legitimacy. Despite all this, it 

is understood that legitimation demands time, consistent actions and project indicators 

(E1) that monitor successful cases, both economically and technically (E6). 

It is noticed the entry of new actors in this industry, as well as the excellence of a few 

active actors. “Few but good companies have started to invest in the theme, and they 

are changing the image of project feasibility” (E9). However, the market still lacks 

actors that develop political networks (E1) to legitimize the industry. 

“The trend is to improve the industry, to have more technology, more 

people involved, more information, to make life easier for producers. Not 



only the pioneers are in the industry, but also the most suspicious 

people are beginning to believe in it.” (E5). 

Strengths and weaknesses of legitimation are shown in Figure 5. 

 

Figure 5. Legitimation analysis 

 

Function 6 - Resources mobilization 

To consider resource mobilization, it is necessary to have adequate and prepared 

resources, as well as their availability for allocation. Thus, this function deals with these 

aspects for financial, human and political resources. 

Government mobilization is seen as limited and with few effective actions. However, it 

is understood that the pressure of society is required over the government for the 

creation of public policies. A positive awareness was identified of entities that have 

even made available financial resources for this purpose. As reported by interviewee 

E3, “in the past 3 years, we have been obtaining funds from Aneel, Copel, Eletrobrás 

and the Global Environment Fund". 

Even so, resource mobilization is affected by market conditions. Interviewee E4 

believes that there is a lot of uncertainty in investing in something. Interviewee E5 

points out that the current economic scenario in Brazil does not guarantee the 

maintenance of incentives in the long run. And the interviewee E9 highlights that there 

are still many doubts economically about biogas projects. 

The mobilization of specialized human capital is identified both in the consulting area 

and in the supply chain (E5, E9), but in insufficient quantity due to the scarcity of these 

professionals in the market (E4). One explanation for this may be the disconnection of 

universities with the industry, thus not forming trained and sufficient human capital for 

the demands (E1, E5). 

The current resource mobilization picture is presented in Figure 6. 



 

Figure 6. Resource mobilization analysis 

 

Function 7 - Development of positive externalities 

The development of positive externalities concerns the scenario where the increase in 

income is higher than that of inputs to generate that income. For the strong 

development of these externalities, it was identified the need to advance sustainable 

biogas business models, with the exploration of the industry’s diversity. An awareness 

of environmental liabilities that exist today, driven by the fact that renewable energies 

are a media issue, also contributes to the development of positive industry 

externalities. 

The positive externality can be improved with the existence of reference cases 

strengthening the industry’s stability and creating initial market space, playing a 

relevant role for the industry’s development. However, to achieve a positive network 

externality, there is a need for actors to assume the role of integrating the components 

of this system, both in governance and in the value chain of the Brazilian biogas 

system. 

“The next step of maturing this market is the performance of the 

integrators [...] there is no such function in Brazil as exists in Australia, 

Germany, and Italy [...] that is the role of the energy integrator.” (E3). 

Although the positive externality is affected by the delay in the impact of the distributed 

generation system and by biogas in the energy matrix, it is understood that the biogas 

cases generate greater knowledge and greater use of technology for other 

opportunities (E7). 

Figure 7 shows the challenges faced by the development of positive externalities in the 

Brazilian biogas innovation system. 



 

Figure 7. Development of positive externalities analysis 

 

5. Final considerations 

Transition studies for sustainability usually analyze the emergence process of a new 

technology and identify political opportunities for its development. This research sought 

to describe the functions of the innovation system based on Bergek (2008) propositions 

in biogas and the interaction between them, to identify the potentialities or barriers for 

the development of biogas TIS in Paraná state. 

The results showed that the knowledge and diffusion function develops from R&D 

projects and is very centralized in some actors such as Cibiogás, but there are 

opportunities especially about the technical knowledge of biogas and its potential to 

generate revenue for the rural producer. Concerning the limitations for the diffusion of 

biogas, the lack of incentive policies, uncertainties in return on investment and the 

scarcity of articulating actors that can improve knowledge and specialize the supply 

chain, in addition to the need for laws, stand out of tariff incentives. 

From the TIS approach, it was possible to identify gaps in the system that allows the 

development of policies as well an interdependent relationship between the different 

functions of the system. The results showed that the technology is still at an early stage 

of development, despite the vanguard of the state of Paraná concerning new 

technology, since Paraná has the largest amount of biogas plants under development 

and with different technologies already applied in various regions. For the studied 

market to develop, actions of different natures are necessary, such as the creation of 

lines of credit, in addition to the creation of market demand and adequate pricing, 

which corroborates Bergek, Hekkert & Jacobson (2008). 

Additionally, it was found that the current regulatory initiatives cause insecurity and 

highlight the need to develop transformative policies for the legitimation of technology, 

especially about investment uncertainties. There is also a shortage of specialized 

professionals, which makes it difficult to establish new opportunities for biogas. This is 

due to the disconnection between universities and professional training centers with the 

technology market, among other factors. 



Our proposal in terms of theoretical contribution to the approach of innovation system 

functions is to observe not only each function separately, but in an integrated way, 

highlighting the links and impacts that the different dimensions of each function have 

on each other for making the theory better adapted to this case. We identified a 

relationship of complementarity and overlap between the functions that makes a 

continuous movement between them, impacting the system as a whole. 

Finally, it points out the need to advance sustainable business models for biogas, with 

the exploration of the industry’s diversity and the creation of a market in which the 

actors act in an integrating role in the system, generating legitimacy for the technology 

and new opportunities for the industry. This article is the first step to analyze the 

function of the innovation system approach applied to biogas in Brazil and proposes 

the integration between the dimensions of the functions that impact each other. As 

future research, we suggest applying it to other sources of renewable energy, 

expanding the scope of the study to other technologies. 
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Abstract: 

This paper uses an epistemic analysis to explore the food industry in Colombia looking for 

evidence of emerging logics, perspectives and other potential ways to develop businesses. We 

analysed 12 niche companies through game research methods. The results of the analysis 

provide findings in three main areas: Firstly, there is evidence of alternative  logics, their values 

and their business models. These differences emerge in three dimensions: time, needs and 

wants, wealth. Secondly, the paper contributes analysing  interactions between incumbent and 

niche actors illustrating how those interfaces enable or block sustainability transitions. Third, 

the approach and methods employed contribute to advance our understanding about 

presuppositions, and their consequences, behind our ways to conceptualize organizations in 

food systems. 

 

Key words: Epistemic analysis, values, logics in organizations, business models, niche-regime 

interactions.  

 

1. Introduction 

 

Food is a central pillar of impact and demand of human civilization and of our socio-economic 

system embedded in the biosphere (Rockström et al., 2009). Food production and distribution, 

eco-systems resilience and human health are intrinsically connected (McMichael, 2001; Smith, 

2013). Additionally, food is one of the fundamental aspects that reflect our values and 

consumption patterns around the world (Haider & van Oudenhoven, 2018; Singer & Mason, 

2007; Thompson, 2015). Food goes as a part of human consumption from the individual as a 

consumer and citizen to the complete value chain including businesses, reaching the diverse 

involvements of civil society, generation of public policy, and even market structure (Mason 

& Lang, 2017). The scale of the challenges and variety of problems faced in our food systems 

is central to achieve the desired global sustainability (Willett et al., 2019).  

 

As current food systems threaten both worldwide ecosystems and human health, scientists have 

called for an urgent system transformation (Willett et al., 2019). Changes within production-

consumption systems towards more sustainable ones have been referred to as sustainability 

transitions (Grin et al., 2010). This consists of a socio-technical approach to change where both 

technological innovation and social practices are intertwined to either foster or hinder systemic 

change. Within the food socio-technical system, businesses can play a key role in creating more 
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sustainable food systems due to their technologies, supply and distribution models and their 

ability to influence consumers’ preferences (El Bilali, 2019). Despite important efforts to 

reduce their ecological footprint, unsustainable practices remain in incumbent firms (Mason & 

Lang, 2017; Folke et al., 2019). Simultaneously, new companies with more just and 

environmentally aware practices are emerging (Jolink & Niesten, 2015). The coexistence of 

both types of companies implies the emergence of alternative logics of food provision, 

materialised through diverse business models. These alternative logics may imply alternative 

epistemes to the modern one (Birkin & Polesie, 2013). 

 

Therefore, this paper uses an epistemic analysis of the way food companies organize. An 

epistemic analysis addresses ‘abstract conceptions lying at the foundations of thought that are 

normally taken for granted’ (Birkin & Polesie, 2013, p.144). An epistemic analysis of business 

activity reveals underlying conceptions of organisations’ identities and their corresponding 

ways of organizing (Ramos-Mejía et al., forthcoming). 

 

Production-consumption systems based on logics and values that challenge the modern 

episteme push away rationalist, logocentric and dualist traditions, in order to place at the centre 

the possibility of achieving the interrelated objectives of ecological sustainability, social justice 

and pluriversality (Escobar, 2018). This paper explores whether there is evidence of these new 

logics and values in the food industry in Colombia. This research is inspired by a scenario in 

which companies driven by consumer taste (which aim at increasing their market share) co-

exist with companies driven by human health and ecology (which aim at contributing to human 

and non-human well-being). Thus, the guiding research question is: Is there evidence of 

different epistemes in the food industry in Colombia and if so, does it reflect novel ways of 

organizing enterprises?  

 

This paper is structured as follows: Section two presents the theoretical framework and the 

explanation about the analytical approach. The third section focuses on the methods. The fourth 

section discusses the findings followed by the conclusions.  

 

2. Theoretical Framework 

Different theories can help to explain how knowledge transformation enables social change 

(Margerison, Fan & Birkin, 2016). Among them some that are central are: Paradigm Shift 

(Kuhn, 1962); Realism (Bhaskar, 1978); Structuration Theory (Giddens, 1991); Post-

Modernism (Lyotard,1993); Modes of Existence (Latour, 2013) and Episteme change 

(Foucault, [1970] (1994)). While some of these approaches help to “understand the arena of 

contestation of rival scientific paradigms…” or social structures and dynamics they do not help 

to understand “the unconscious assumptions that support divisions of knowledge” (Birkin & 

Polesie, 2011, p. 242). The epistemic analysis proposed by Foucault has as its objective 

precisely uncovering those assumptions and the kind of knowledge that they make possible 

(Birkin & Polesi, 2011). This approach departs from a vision of history and knowledge 

grounded on complexity (Olssen, 2008). 
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Foucault (1994) stated that “In any given culture and at any given moment, there is always one 

episteme that defines the conditions of possibility of all knowledge, whether expressed in a 

theory or silently invested in a practice.” (p.183). Birkin and Polesie (2012) have interpreted 

and expanded Foucault’s notion of an episteme as the possibility of knowledge -what makes 

possible that ideas could appear and how those conditions of possibility define an age. The 

present age, since the development of the industrial revolution, has been  denominated as 

modernity, which is built on the modern episteme (Foucault, 1994). This period has been 

characterized by i) the development of human and social sciences that present the human being 

as the centre and origin of everything; ii) the mathematization and simplification of reality and 

iii) a representation of nature as a passive force (Birkin and Polesie, 2012). 

 

According to Birkin and Polesie (2012; 2013) there is a myriad of evidence of the emergence 

of a new episteme coming from empirical science based on socio-environmental systems, 

complexity and old traditions (Maturana & Varela, 1987, 1991; Capra, 1996, 2004; Fuller & 

Moran, 2001). This new episteme, which they call the “primal” episteme, re-organizes the place 

of human beings in global ecosystems, re-states the time of nature above human finitude and 

re-politicize what is needed and desired in relation to all (humans and non humans).  

 

This paper uses the conceptualization initially developed by Foucault (1970, 1990a, 1990b,) 

and expanded by Birkin and Polesie (2011, 2012, 2013) to analyze the emergence of a new 

episteme in our time as a theoretical resource (Birkin & Polesie, 2011, 2012: Chap. 8-9; 2013). 

This is compatible with the ontologies of sustainability transitions (Geels, 2010) and it is a 

novel tactic to understand innovations in human organizations (Birkin & Polesie, 2013).  

 

According to Birkin and Polesie (2013), the usually taken-for-granted modern notions of needs 

and wants, wealth, and time are the foundations of business activity. First, time as the basis of 

efficiency, where ‘the sooner the better’ dominates the logic of financial markets and thus of 

corporate life. Second, needs and wants, which have been enlarged beyond and disconnected 

from natural borders, are the bases of consumerism and growth. Third, wealth, which seems to 

have been the purpose of human life since the industrial revolution, has forgotten its origins in 

‘heilig’, a Germanic root that the concepts of health, whole and holy share (Birkin & Polesie, 

2012, p.299). 

Exploring the ways companies conceive needs and wants, wealth, and time contributes to 

understanding whether such organisations act accordingly to either the modern or an emergent 

episteme. When exploring alternative organizing ways for a post-growth scenario (i.e. a socio-

environmental future not driven by economic growth), Ramos-Mejía et al., (forthcoming) 

identified universal human needs (rather than subjective wants), a notion of time connected to 

natural cycles and the creation of common wealth as the foundations of organizing. They 

suggested a volcano as a metaphor (Morgan, 2011). 

A volcano is located in the intersection of several tectonic plates, which represents a pluriverse. This 

confluence gives the volcano the activity that is needed in nature. The centre of lava represents universal 

needs, which become the core of economic activity. The volcano itself represents the notion of time that 
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holds together collective efforts to bring happiness and sense to existence. This structure then gives the 

volcano the possibility of liberating ashes, which organically spread, fertilising the ground for life to start 

again. They represent common or public wealth. (p.12). 

 

Similarly, Birkin and Polesie (2012) suggested a metaphor to the primal organization in relation 

to the modern organization. The former was represented by a dinghy while the latter by a 

bulldozer. A primal organization, as a dinghy boat, is aware of the interdependence with the 

environment and achieves its target by adapting and working in harmony with it. It works 

building on interdependencies within multiple dimensions and actors. It senses and builds  

social meaning from the complexity of its context sensing a way forward.  On the contrary, the 

bulldozer company, the modern episteme company, sets its targets without much consideration 

of the environment and razes whatever is on its way. It has a passive attitude towards nature 

and sees it just as another stakeholder or a source of resources. It is deterministic and its 

strategies predictable. These organizations consider themselves as independent actors driven 

by competition and scarcity. They usually force their way forward towards bigger revenues, 

growth and short term profits.  

While an epistemic analysis uncovers the basic foundations of organizing (Ramos-Mejía et al., 

forthcoming), organizational metaphors challenge the underlying assumptions of organizing 

(Morgan, 2011). Bringing together these two approaches is useful for exploring alternative 

worldviews that allow us to make sense of the world differently (Wright et al., 2013). 

Alternative worldviews imply new ontologies, new modes of knowledge (epistemes), 

alternative values and different ways of understanding the nature of human beings, their 

position in the universe and how they organize society (Hedlund-de Witt, 2012). 

Table 1 summarizes some of the above and compares them for a modern and a primal 

organization. 

Values from Epistemes 

 

Modern organization Primal organization 

Subjective wants  

Getting what is wanted, no matter what, as an individual. 

Putting subjective wants on top of common ones.  

Universal needs  

Understanding of an interrelated and interconnected 

system in which universal and non-negotiable needs as 

they get satisfied generate collective good. Making 

decisions based on common objectives. 

I want to be happy  

Happiness as an ultimate goal that is set by the market, 

which turns it into something unachievable and 

constantly changeable - Hedonic Adaptation.  

I want all of us and other species to be happy  

Happiness as a whole. Importance and understanding of 

social justice as a means to it. Working towards a 

collective happiness instead of an individual one as the 

end.  

Homogeneous society 

Capitalism is the only viable socio-political economic 

system. Organizations and individuals should act under 

its mechanisms.  

Pluriverse 

There is more than just one economic system. Our 

relationships with other humans and with nature are 

many and complex. Possibility of thought outside 

modern categories.  

Private wealth 

Wealth refers to the individual accumulation of riches 

that are scarce to others 

Common/public wealth 

Wealth refers our entire life support system, both 

natural and social 
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Scarcity 

Economic growth is only possible under the assumption 

of scarcity 

Sufficiency 

Economic growth is not needed under the assumption of 

sufficiency 

Efficiency 

Time is money, efficiency is the norm, short term results 

and growth are the ultimate goal of organizations. 

Workers build their experiences in society through debt 

and the time tables of financial markets. 

Equilibrium 

Meaningfulness of work and the role of enterprises are 

developed giving sense to our actions in a story of 

interdependence between past, present and future.  The 

role of businesses within societies is the most important 

goal in which a core component is adaptation according 

to the needs of every community.  

Get things done 

The worker and the organization measure every progress 

and outcome in terms of results.  The value of time is 

attached to money and debt.  

Vivid experiences, meaningful work 

Individuals and organizations are living systems 

(interconnected). Experience, time and constraints of 

the present are accepted, and they shape opportunities 

for improvement and transcendence.  

Financial time 

Financial gain in the shortest possible time. High 

reliability on external resources and taking. 

Anthropocentric.  

Time of nature 

Adaptative. Builds processes of optimization in the long 

term. High reliability on internal resources and internal 

optimization to develop commonwealth. Biocentric.  

 

Table 1: Values in the modern and the primal episteme 

 

Following a sustainability transitions approach it would be expected to find different epistemic 

characteristics among frontrunners, entrepreneurs and niche companies. These actors and their 

networks emerge proposing different approaches, technologies and social interrelations that 

can enable new pathways. In this direction, we have selected niche companies from the food 

sector trying to uncover evidence about emerging epistemic characteristics from these actors 

that include: novel perceptions of time, different approaches to what it means to create wealth 

and defined awareness about the importance of universal needs instead of subjective wants.   

 

3. Methodology  

In order not to privilege the logocentric and rationalist approach to reality, it is necessary to 

use research techniques that overcome some of the limitations of oral methods as interviews 

and focus-groups (Buckingham 2009; Margolis and Pauwels 2011; Lincoln and Denzin, 2000). 

Three complementary methods are implemented to create such an approach in this study: 1) 

Use of games. 2) Visualization and 3) Debriefing.  

The use of games creates possibilities for participants to build their stories and notions without 

directing them (Roungas et al., 2016). It provides an opportunity to build active reflection 

processes and visualization of their own perspectives generating constructed meaning based on 

their own contexts. (Roungas et al., 2016; Rob & Rob, 2018). Visualization tools as research 

methods allow projective creation of discourse and abstraction without necessarily putting 

those ideas into words (Elliott, et al., 2005); Pimlott-Wilson, 2012). The use of games and 

visualization techniques have the potential to represent complex systems and interdependence 

of context. Visualizing and playing through visualization create possibilities of comprehension 

and learning about such contexts (Lukosch et al., 2018). Finally, the debriefing as a common 
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strategy used in game-based research methods, is the key element to bring to the discussion the 

data that the researchers are trying to gather (Kolb, Kolb, Passarelli, & Sharma, 2014). As 

Lederman states: “It is the process in which people who have had an experience are led through 

a purposive discussion of that experience” (1992, p. 146). In research, that discussion is key to 

reveal the data the researcher is looking for and relate it, together with participants, to the real 

world, beyond the simulated experience that the participants experienced (van den Hoogen & 

Meijer., 2016). Therefore, the role of the debriefing process is to solve issues related to validity, 

reliability, and robustness, (van den Hoogen et al., 2016; Lukosch et al., 2018). 

 

Data   

This research project consisted of a qualitative study of 12 companies in the processed-food 

niche in Colombia. The research team has built the database based on direct observation of the 

emergent food market, which included visits to both conventional and alternative 

supermarkets1 as well as deliberate searches in social networks (namely Instagram® and 

Facebook®) in three large cities in Colombia (Bogota, Medellin and Cali). These companies 

are considered a socio-technical niche because of their alternative social practices and 

technologies, including ingredients, food processing and preservation technologies, 

communication strategies, etc.  

 

We conducted one in-person visit to each company, where we interviewed the founder(s) of 

the company, who for all cases, play the CEO role. The interview consisted of asking the 

founder to build the identity of their company with lego blocks and explaining it to the 

researchers afterwards. We Followed the same procedure for all the companies. Each interview 

lasted between 50-60 minutes. They were recorded, videotaped, and pictures of the activity 

were taken at every stage. The activities and dialogue took place in Spanish, the researchers’ 

first language.  

 

Building time 

In this first step, and before any other interactions happen with the entrepreneurs the 

interviewers  requested them to build their companies´ identity using a variety of LEGO® 

pieces. The selection of these tools is based on LEGO® Serious Play®, an instrument that 

embeds different perspectives, visualization, and an outsider perspective from participants 

(Evans & Palmer, 1989; Bekebrede, Lo, & Lukosch 2015; Geithner & Menzel 2016; van den 

Hoogen et al., 2016; Lukosch et al., 2018; McCusker, 2020). Moreover, this method has been 

developed and used widely in organizational settings and with a focus on business processes 

(Salas, Wildman & Piccolo, 2009; Kristiansen, & Rasmussen, 2014; Geithner & Menzel 2016; 

Roos & Victor, 2018). The Lego blocks include green, grey and blue large bases, all color 

medium and small blocks and shaped figurines with separate additions such as hats, crowns, 

flags, cases, flames, spiders, cats, bikes, stairs, nets, among others. It is an open-ended game 

because the only rule is that they have between 15 and 20 minutes to complete their 

 
1 Alternative supermarkets include vegan, organic, super foods and healthy supermarkets. 
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construction about their companies’ identity. It was explicitly mentioned that the blocks do not 

have any particular meaning and if they needed a shape that was not there, they could build it 

or insert it in their creation by themselves. During this time, the interviewers are present but 

not paying attention to what the person is building.  

 

Debriefing 

Once the construction was finished the debriefing part started with the question “Please tell us 

what you have built”. The player started describing the meaning of each component of the 

construction which usually led her/him to explain the reasons and the drivers that had taken the 

company or their collaborators to one place/situation or another. This process took between 15 

and 20 minutes. When major clarity was needed the interviewers would ask for further 

elaboration on a specific statement. This sometimes made the players add more blocks to their 

building and develop further the visualization of their companies´ identity. This part of the 

exercise was important because it allowed the researchers to make related questions and 

addressed aspects that the player might not be covering with the initial LEGO® construct. 

Through the first exercise, the players took an outsider perspective which allowed them to 

reflect on their organizational history and their decisions, uncovering the values and 

motivations of these companies. These elements provided evidence about some of the aspects 

that articulate their worldviews and how they project them on their business models.  

 

Synthesizing 

In this final part of the activity, the interviewees were asked to write down the main components 

and values of their organizations and place them on a 3D magnet volcano. The volcano is a 

metaphorical representation of the characteristics of organizations through alternative 

epistemes; The volcano is a tripartite organic figure with the rocks, the lava and the ashes 

emulating the geological process and the three main categories derived from the literature Time, 

Needs and Wants and Wealth. The volcano is a tool to facilitate the process of reflection and 

synthesis. This methodological tool is based on the work of Gareth Morgan on images of 

organizations and their use in organizational theory (Morgan, 1986). Such metaphors allow us 

to recreate new ways of organizing and see the epistemological presuppositions in our ways to 

conceive human enterprises (Morgan, 2011).  

 

This approach allowed the participants to organize the categories and the experiences with the 

building process and the Debriefing (For examples of similar approaches: Pimlott-Wilson, 

2012; Schulz, Kawamura, & Geithner, 2017; McCusker, 2020). An explanation regarding the 

volcano was not mentioned to the participants. Instead, the model was provided to them. A 

basic support is given if the participants ask for it. This final stage took between 15 and 20 

minutes depending on how much each participant took to write down the components and 

values. This last part of the activity was quick and followed by a brief debrief that allowed final 

questions regarding the choices made by the participant. The final synthesis helped the 

contestants to conclude with a visual representation of the characteristics that were more 

important to them when discussing the identity of their companies. This provided the 

opportunity, to the interviewees, to put in words and organize the exercise of visualization. 
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Therefore, through this last stage the participants: 1) described the most important elements of 

their identity and their values in a written and visual manner and 2) they connected the whole 

exercise making sense of their own process.  

 

Once the activity is finished the documented processes are organized. The exercise, interviews 

and visual material are categorized. The complete material is transcribed for the following 

process of data analysis.  

 

Data analysis  

The playing sessions and their content were examined using code analysis to assess the 

variations and similarities among the interviewed subjects (Miles & Huberman, 1994). In order 

to do this, the data analysis for the game sessions was divided and articulated in two periods: 

2019 and 2020. The transcripts and coding of the game sessions were done manually by the 

four researchers involved. We created trees of relations and patterns in the information. The 

coding procedures followed the required processes of coding articulation, intercoding 

reliability and synthesis to secure rigor and robustness in the analysis (Campbell et. al, 2013).  

In order to address methodologically the combination of logics and make or not evident the 

existence of new lines of thought we used the combination of the categories derived from the 

literature related to time, needs and wants, and wealth (Birkin & Polesie, 2012; 2013).  

The methodological approach in the analysis is derived from the nature of the research 

question. On the one hand, it required to explore and build using tools disassociated from the 

procedures that characterize the modern episteme. On the other hand, this election was based 

on the need to progress in the building of theory. As Birkin and Polesie (2013) explain: “New 

theory generation is far more dependent upon qualitative research, upon the gaining of in-depth 

understandings of situated experiences, contexts, attitudes, motivations and reasons” (p.150). 

The analysis of the data using the epistemic analysis in this research was focused on looking 

for evidence that referred to time, needs and wants, and wealth, manifested on logics, values 

and business models.  

 

4. Findings 

The fieldwork we have carried out has evidenced the existence of alternative logics and values 

in the way businesses organize. Specifically, we have found alternative ways of understanding 

needs and wants, wealth and time at different components of their business models. Table 2 

summarizes the interrelation between needs and wants, wealth and time as the basic 

foundations of organizing, with the main components of the business model. 

4.1 Needs and wants 

In general, the interviewees refer to needs and wants when they explain what the company 

offers to its clients, i.e. their value proposition. They seek to create health for their customers 

by offering products that are rich in nutrients, have no chemicals, and are made with natural 

ingredients by people (rather than machines). These companies aim at contributing to healthy 
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lifestyles by providing healthy food products. Health, rather than taste or convenience, 

differentiates their products. However, they do make an effort to create appealing packages. 

"This is the core of the volcano, of the company, where I locate well-being and health, 

the base aspects of the organization. (...) And on the outside, I put design and 

communication, which in the end shows the image of the brand and is something 

essential for us. We put a lot of time into the brand and the design, (...) but I put it 

outside because it is what people see. Outside the facade and inside are all the bases" 

(E11_270220). 

“Our color strategy shows how to use aesthetic aspects to bring healthy eating messages 

to more people” (E8_180220) 

Besides their customers’ wellbeing, the CEOs we have interviewed are also aware of the 

wellbeing of their employees. They do different activities and internal policies in order to 

promote a healthy lifestyle (e.g. E4_090819; E5_090819; E8_180220) 

Similarly, the wellbeing of their suppliers is important to them, so they pay fair prices and 

purposely work on just relationships that go beyond a mere transaction (e.g. E8_180220, 

E4_090819 ). 

“The negotiation practices with our suppliers are based on fair payment terms” 

(E8_180220) 

4.2 Wealth 

For 10 of the 12 CEOs the company is a means to contribute to creating healthier and happier 

societies, rather than a means to accumulate private wealth for themselves (e.g. E4_090819; 

E10_250220; E11_270220). 

“Your wellbeing and health is our raison d’etre” (E8_180220 slogan). 

“We are building a company, where the most important thing of all is its people” 

(E5_090819) 

These entrepreneurs started their business because they identified an opportunity to contribute 

to a better world rather than an opportunity to economically exploit (e.g. E1_180219; 

E4_090819; E6_090819; E7_120819; E8_180220; E11_270220; E12_100320). 

“Health and care is the reason to create the organization and the biggest reward for us 

is progressing in that direction” (E1_180219). 

“I feel that deep down what we do is being a bridge between that rural world that we 

have abandoned and being able to bring it to people in cities. Somehow we, from that 

purpose, are a bridge of connection between the rural and the urban” (E12_100320). 

In this way, success is expressed in terms of contributing to wellbeing: 

“Success is like that at that moment all of us who are part of this community are happy 

with what we are doing, that we and those that are related to this company achieve 

personal goals. That is success for me” (E4_090819). 
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These firms act responsibly in the communication strategy to their stakeholders by being 

transparent on the information about the product and by promoting nutritional education (e.g. 

E1_180219; E8_180220). 

4.3 Time 

We have found evidence of an alternative notion of time in two ways. On the one hand, most 

of these entrepreneurs aim at achieving their social goals in the long run, so the company is a 

manifestation of their lives’ purpose (e.g. E1_180219; E4_090819; E6_090819; E7_120819; 

E8_180220; E11_270220; E12_100320). On the other, production processes respond to natural 

cycles by using seasonal natural products (e.g. E8_180220; E12_100320). However, the latter 

is less common. 

"We promote seasonal products. In this way we pursue a much fairer price, and we do 

not press the land" (E8_180220). 

“We seek to be a brand that impacts little by little, that we really do it in a harmonious 

way" (E5_090819). 

 

 Value 

proposition 

Customer 

interface 

Business 

infrastructure 

Financial 

model 

Needs and 

wants 

Healthy 

products 

Customers’ 

health 

Just 

negotiations 

Fair price 

Wealth Healthier 

society 

Transparency  Success is not 

measured in 

economic terms 

Time   Seasonal 

products 

Long run 

 

Table 2. Relationship between the basic notions of needs and wants, wealth and time, with the main 

components of the business model. 

 

5. Discussion 

Our analysis of niche enterprises in the food industry of Colombia has provided evidence about 

varied notions of organization, with different presuppositions, working simultaneously. On the 

one hand, we identified indirectly incumbent actors playing a role of growing with an 

straightforward idea about short term goals and increasing their market share. These actors 

seem to constantly adapt themselves without changing their underlying ideas of efficiency, 

private wealth, and hedonic success (table 1). For example, providing new products oriented 

to specific customers but without transforming their business models. In other cases, 

highlighting the importance of values like health and transparency but being misleading with 

information, and in some cases untruthful with the products that they offer to the public. On 

the other hand, the epistemic analysis carried out provided evidence about specific niche 
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companies that despite the complex conditions of the Colombian food industry (e.g. unfair 

competing conditions, lack of governmental support, absence of incentives to improve 

processes, lack of regulation or excess of it, etc.) (E3_220219; E5_090819; E10_250220)  bring 

alternative values and logics, which are more characteristic of a primal episteme and  are 

projected through some of their strategies and business models.  

The analyzed companies provided specific logics and values that correspond to notions of 

commonwealth, natural time and success based on abundance (rather than scarcity) and 

collective happiness. These logics are identified through specific characteristics in their 

business models like their value proposition, i.e. these companies have a tendency to focus on 

nutritious products and a healthy lifestyle that reinforce the idea of the basic need of nutritious 

and healthy food. These companies at the same time recognize that there are important 

advantages about having a society that is well and nutritiously fed. In relation to the customer 

interface, these niche companies are clearly focused on two elements: (1) transparency about 

the products offered to the clients, with clear information and an intent to be active participants 

in the nutritional education of their clients. (2) A deep concern about the health of people and 

how they can contribute to its improvement. Their business infrastructure relies on better and 

fair conditions for suppliers and develops the strength of its value chain based on these 

particular relations. Great attention is placed on obtaining the products with less impact, if 

possible from local sources and the availability of the products and seasonality is really 

important. The financial model of these companies relies on offering and obtaining fair prices 

highlighting their interest for better conditions in the market and transparency. Finally, the 

financial model of these companies place its purpose on the long term and understands success 

in relation to the development of the company as a part of their communities and in constant 

interaction with the ecosystems.   

 

A few of these companies make an important effort to follow natural cycles. This is seen 

through their practices of provision and distribution. They choose to use the products the way 

they are without alterations. These logics go against the multiple emerging standards that 

demand vegetables and fruits to bring certain features and shapes. More importantly, following 

seasonal production in many cases imply less time to sell the produce and therefore potential 

less profits for the companies. Nevertheless, it is coherent with the idea of offering products 

that have suffered the minimum amount of interventions and such practices are rooted in the 

idea of sufficiency during specific seasons. These practices relate to a conception of time that 

differs from financial time. The time of the economy for example, in the arena of food systems, 

pushes humans and their interaction with the ecosystems, to adapt and follow food prices, oil 

prices, costs and distribution processes of pesticides, fungicides, or other variables instead of 

following the cycles of nature. These actions from these companies challenge the assumption 

of economic time as the central category that organizes and limits the processes of any food 

company and raises a question about how enterprises can reconnect with natural cycles. 

 

The analyzed organizations have in some cases a notion of commitment, cooperation and trust 

that differs radically from the logics of scale and optimization, when it comes to suppliers, 

typical of the modern episteme. They build for years relations with key partners in which they 

offer them transparency, stability, and help them build capabilities. This approach recognizes 

the profound and complex processes rooted in different contexts of action. i.e. They 

acknowledge the challenges and uniqueness of every supplier and work with them to create the 

conditions that allow them to guarantee their produce under fair conditions. This differs from 

the idea of using suppliers only if they meet the standards imposed or if they fit the demand 

needs at a particular time. In doing so, some of these niche companies constantly shape 
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relations that create the possibilities to have better business models, and at the same time, 

strengthen the communities that make their products possible. These strategic alliances with 

key partners become through the long term the most important features of these companies 

which enjoy reliable and quality suppliers and, at the same time, contribute to the improvement 

of communities. These strategies reflect a notion of wealth creation that is not private but 

instead aims at improving the local context in which the company relies on and acts. This 

common wealth creates a better socio-environmental context for these enterprises. Hence, these 

approaches from niche companies challenge the idea of private wealth creation as a necessary 

and sufficient approach to run businesses.  

 

The companies analyzed here are focused on offering nutritious and healthy food. This is in 

most of the cases its mission and reason to be. This approach differs from traditional companies 

that have relied on these ideas as a marketing strategy or as a way to diversify their products. 

This perspective about the importance of healthy diets offering other possibilities and informed 

options to their customers highlights the importance of nutrition and food as a basic universal 

need. This reflects an emerging idea of purpose from these companies focused on securing 

socio-environmental wellbeing. This epistemic frame of the company as a vehicle for 

realization of people´s life projects creating social wellbeing through the offer of transparent 

nutritious food defers strongly from approaches in which the food sector is seen just as another 

profitable business with growth potential.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part of the volcano  Metaphorical link  Findings  

A. Center of lava The center of lava (magma) represents 

universal needs which are the core of 

human activities. 

We found different activities / behaviors that represent the 

molten rock with volatile and solid components of the magma.  

 

Healthy products, customers’ health, just negotiations and fair 

price are present as core values in various companies. They are 

presented as non-negotiable needs that, when satisfied, generate 

collective good.  

B. Volcanic Cone The volcano itself is a result of ash and The characteristics found in representation of the volcanic cone 
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lava from previous eruptions, evokes 

the notion of time that holds together 

collective efforts to bring happiness 

and sense to existence. 

were long run and seasonal products.  

 

The long run approach to business and social objectives of these 

companies make adaptation and internal optimization possible 

along periods of time.  

 

On the other hand as time is biocentric, the experience obtained 

and constraints are accepted generating opportunities for 

improvement.   

C. Ashes  Common or public wealth is linked to 

the volcano’s liberation of ashes (rocks 

and minerals), which organically 

spread, fertilizing the ground for life to 

start again.  

A healthier society and transparency were key findings related 

to the ashes, are the different types of rocks and minerals found.  

 

Many companies refer to wealth as a means to support out entire 

life system, not only economically but naturally and socially.  

 

On the other hand, one company build on the idea of different 

ways of organising in order to challenge traditional economic 

systems, melting with nature and social needs.  

 
Table 3: Volcano metaphor: links and main findings 

 

The strategies uncovered through the epistemic analysis in this research can be visualized 

through our metaphor of the volcano, an image of a primal organization, implemented in our 

methods (Table 3). The volcano lava builds from attending universal needs, develops its 

strengths though long term commitments following the time of nature and creates common 

wealth that empowers the social fabric and enables further social processes. The three 

dimensions of time, needs and wants, and wealth are interwoven and interdependent. This 

image of organization provides elements to think about the food industry and other possible 

pathways for its development. It contributes to the debate about the need to have new 

imaginings of organizations to be able to conceive other ways of doing business different from 

the status quo. The epistemic analysis combined with the metaphor of the volcano illustrated 

in this research enables visualization, other presuppositions about how food enterprises could 

work and therefore provides a perspective about a kind of organization based on different 

assumptions (an emergent episteme). This research highlights the importance of the role of 

frontrunner actors and their epistemic insights in the configuration of new organizational 

arquitectures. Moreover, the importance of understanding that those presuppositions are 

relevant to see the present of the food industry and what could be possible when thinking about 

scenarios driven by the importance of health and ecology in food systems.  

 

 

Conclusion 

This research has carried out an epistemic analysis of niche companies in the food industry 

using research methods as an empirical approach. The results show evidence of emerging new 

logics and values manifested through the business models of these companies. These emerging 

features of these organizations show epistemic shifts towards new perspectives that privilege 

health, transparency, and fair conditions in the market enabling other pathways towards the 

future. This paper has contributed to understanding the role of ‘green’ businesses in sustainable 

transitions in food systems. It provides practitioners with new ideas and evidence about ways 

to progress their own views and strategies in the sector of food. The paper is relevant for 

researchers in sustainability management, transitions and system thinking interested in the 

evolution of knowledge as leverage to create change in production-consumption systems.  The 

methodological approach of this research constitutes a research area in itself; exploring games 
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as a tool for the analysis of complex systems (Lukosch et al., 2018). The paper overall 

contributes to the wider debate about the need for better human organizations that privilege the 

development of wealth for everyone, satisfy universal needs, and are rooted in an idea of 

success that depends on the happiness of humans and non humans as a community.     
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Scope 
The need for system innovations that lead to more sustainable development paths has been 
recognized in research programs and some transformative policies (Grin e al., 2010). Over the 
past decade, this has rendered a host of insights in innovation processes as well as practical 
experiences on attempts to stimulate system innovation towards sustainabile agri-food chains 
(Poppe et al. 2009; Spaargaren et al. 2012, Barbier & Elzen, 2012) and on related issues like 
innovation brokering (Klerkx et al. 2009), systemic intermediation (van Lente et al., 2003) 
and innovation design (Elzen et al., 2012), all this in a context of redefining farming systems 
research (Darnhofer et al., 2012), questioning the use of land in the anthropocentic turn 
(Vanwalleghem et al., 2017) and redefining food practice and food provision systems 
(Spaargaren et al., 2013).   
However, the recently published ‘agenda for sustainability transitions research’ indicates that, 
although much insight has been gained in recent years, a better scientific understanding of the 
required sustainability pathways is much needed (Köhler et al., 2019). This also heavily 
concerns research on farming systems and food provision and consumption, knowledge 
regimes, innovation and design practices in and around the agricultural sector, acknowledging 
that a major shift is needed in our research communities to avoid a sectorial definition of our 
object and practices of enquiry. 
The present Dialogue Session seeks to foster and congregate scholars that are theoretically 
and practically involved in the studies of ‘transitions in the making’ within agricultural 
production (food, feed, fibres, fuel) and agri-food provision systems from farm to fork that are 
currently presenting major sustainability challenges in terms of climate change, biodiversity 
loss and environmental protection and health. Here, we use the term ‘transitions’ with 
hesitation, as we cannot actually know upfront whether these activities will indeed contribute 
to a transition process. Claiming for an open-ended approach that leaves open the political, 
social and inclusive conception of sustainability objectives (Stirling, 2011) is an 
epistemological characteristic of our scope. 
But they do feature a number of characteristics that are necessary preconditions for transitions, 
i.e. to tinker with new ways of sustainable farming paying attention to soil fertility, 
biodiversity, ecological aspects, new agri-food practices and chain management from farm to 
fork, also addressing territorial welfare and new food provision systems, including 
reconnection and digital settings. These possible transitions in-the-making deviate in a 
significant way from the incumbent agro-food system that we have inherited from the post-
war modernization regime of agriculture. Key is the exploration of situated attempts to induce 
sustainability transitions in relation to political action, larger sociotechnical visions and the 
manufacture of futures, while they also address major challenges like climate change or 
emerging technological promises such as the digitization of agriculture and food system 
provision.  



 
Objective of the Dialogue session 
 
Defining the research agenda of studying and analysing such changes occurring at multiple 
scales suppose a reflexive understanding of shifts in knowledge regimes and design practices. 
It also means a consistent collective perspective of reviewing the existing sum of scientific 
knowledge about changes in agricultural sector and also at its borders. This dialogue session 
seeks to lay the contents of those foundations for such an endeavour, in terms of analysis as 
well as in terms of governance and participatory research frameworks. The purpose is to 
explore the potentiality of creating a Thematic Group in the STRN. 
 
 
Dialogue session organizing 
 
1. Keynote Introduction: a review of research works about transition studies of system 
innovations in sustainable agriculture and agri-food provision (20’) 
2. Short presentations by 2 colleagues about research agenda contents, methods and 
challenges in/for transition studies (2x15’=30') 
3. Groups discussions (2 groups reflects on the composition of the research agenda and 
further developments) 20’ 
4. Restitution of ideas in a wrap up (20’) 
Total time 90’ 
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Introduction 

 Community-supported agriculture (CSA) is a system that shares the production risks of both 

producers and consumers for environmentally friendly, sustainable food supply. Under CSA, 

agricultural products are supplied via a box scheme, the contents of which can vary depending on the 

farming yield, and are paid for in advance. Growing consumers’ demand and interest in fresh 

vegetables and sustainable agriculture, CSA has spread in the US, France and some parts of Europe.  

However, there has been a decline in farmers working in CSA, in Japan. In recent years, CSA has been 

re-evaluated not only in terms of the supply of local organic food but also for the creation of a 

community, especially in urban areas. We clarified what do participants value about CSA using choice 

experiment analysis for urban CSA members in Japan. 

 

Materials and methods 

 We set four attributes of CSA participation conditions: the price of participation per week, 

distance to the pickup location from home, whether it is organic, and the obligation to participate in 

labor on the farm. We conducted a choice experiment with 47 members in two CSA groups. We 

estimated the willingness to pay (WTP) to participate in CSA using a mixed logit model that takes the 

heterogeneity of respondents into account. 

 

Results and discussion 

 The results indicated that one week of participation in organic CSA (participants can receive 

one box-fresh vegetable) was worth 4,000 JPY (37 dollars). However, it is important for CSA 

participants to obtain organic products; otherwise, their WTP for CSA participation was estimated to 

be zero. Therefore, the average CSA participant will drop out. In addition, if the pickup location is 

away from the home, the value of CSA participation decreases in proportion to the time it takes to 
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reach the location.  

 Regarding the differences among the attributes of the participants, CSA members who were 

more interested in their health were more likely to travel long distances to pickup locations and felt 

greater value for obtaining organic products. On the contrary, participants with high interest in local 

community activities placed relatively less value on organic agricultural products. Their WTP for CSA 

was 2,500 JPY (23 dollars), even if they could not obtain organic products from CSA. The results 

indicate that those who are more interested in local community activities feel value in participating in 

CSA activities themselves. 

 

Conclusion 

 CSA, which is known as a sustainable form of agriculture, was well-valued for participants 

who are interested in health and organic product, and those who are interested in local activities. For 

further studies, to improve the generalizability of our results, we need to conduct similar surveys for 

non-CSA members and compare the results. 
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Abstract:  

R&I initiatives are particularly important in transformative change processes. This research 

investigates two research and innovation (R&I) initiatives that act as intermediaries in the areas 

of urban transition and climate change mitigation: European Institute of Technology (EIT) Climate-

KIC and the Joint Programming Initiative (JPI) Urban Europe. EIT Climate KIC has a strong focus on 

supporting entrepreneurial activities, education and capacity development as well as building 

networks around thematic areas. JPI Urban Europe aims to offer room for experimentation in 

policy and practice to build capacity for urban transition. As such, they are both transnational R&I 

initiatives in Europe with a focus on funding of R&I activities and selected complementary 

measures for scaling and impact. By drawing on Transformative Innovation Policy literature as 

well as literature on intermediaries, this paper analyses and compares their strategic objectives, 

the networks that they develop as well as a selection of their strategic activities to better 

understand their role and contribution to transformative change processes.    
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1. Introduction  

Addressing societal challenges such as climate change and sustainable development requires 

transformational changes in different sectors of society. The importance of research and 

innovation in realising such transformation is reflected in the resurging debate on “missions”. 

Such missions put the role of R&I and associated policy instruments in addressing persistent and 

wicked societal challenges to the fore (Wanzenböck, Wesseling, Frenken, Hekkert, & Weber, 

2020) and point to a new role of R&I initiatives (Glennie, 2019). 

Missions are not new, but their quality has fundamentally changed with direct implications for 

R&I. The very ambitious technology driven mission of the past (e.g. man on the moon) had a 

clear problem and solution frame which gave a clear objective and direction to R&I policy. 

Whether the goal was achieved or not was unambiguous. In contrast, the missions of today 

aimed at addressing “grand challenges” or “societal challenges” such as climate change or 

sustainable development are far more complex and wicked in nature (Wanzenböck et al., 2020). 

In such missions, heterogenous resources need to be mobilised, different actors need to be 

involved and the perspectives on what the problem is and what a solution could look like differs 

considerably and may change over time in light of new insights into the nature of the challenge 

in question. Moreover, environmental and social conditions are not just merely the backdrop 

and context for achieving economic growth through innovation. Instead, environmental and 

social conditions take on centre stage in such missions. The vantage points shifts and  the role 

of innovation for improving and safeguarding these conditions becomes critical. From this 

perspective R&I can and should achieve technological breakthroughs, new business models or 

advancements in basic research – but these are no longer the ultimate goals per se nor are they 

sufficient to resolve the aforementioned challenges. Instead, mission-orientation demands 

innovation policy in which the ultimate goal is to tackle grand challenges. Many of them have 

direct implications on the fundamental logic and functioning of societal systems that determine 

dominant practices.  

How to bring about these deep changes in societal system through R&I is theorised under the 

concepts of “Transformative Innovation Policy”. It is understood as a fundamentally different 

but complementary concept to established innovation policy paradigms (Schot & Steinmueller, 

2018) and directly related to mission oriented types of innovation policy frameworks 

(Wanzenböck et al., 2020). This paradigm is explicitly normative, and challenges established 

assumptions about the merits of innovation and the modus operandi of R&I policy making at 

large. Its premise is that R&I policy needs to consciously shape the direction of innovation and 

thereby contribute more effectively to the change of socio-technical system. To this end, 

missions pose challenging questions about the nature of R&I policy and about the role and 

activities of R&I initiatives in translating and operationalising missions. While the normative turn 

has arrived in innovation policy at the strategic level it is less clear what the implications for 

particular actors and R&I initiatives in this process are (Daimer, Hufnagl, & Warnke, 2012). If 

anything, the new direction in mission oriented STI policy has largely led to an under-estimation 

of the governance challenges of such an approach which includes the changing role and function 

of organisations that act as carriers of such transformative aspirations (Weber, Lamprecht, & 

Biegelbauer, 2019). As of now, comparatively little has changed in operational terms and in the 

way R&I programs are defined, designed and implemented (Ricci & Weber, 2018). These issues 

are critical however in “bringing missions on the ground” because R&I initiatives are well suited 
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to enable the coordination of such mission across a large number of stakeholders (Ricci & 

Weber, 2018).  

Against this background, the overarching research question in this paper is:  

What is the role of R&I initiatives in mission oriented, transformative change 

processes and to what extend is this reflected in the current activities of JPI Urban 

Europe and EIT Climate KIC?  

Conceptually, this paper addresses the research question through a transformative innovation 

policy research lens. This emerging field of research helps to shine a light on the objectives and 

instruments of innovation policy for transformative systems change. This paper also draws on 

the concept of intermediation and intermediary actors to revisit the role and functions of actors 

who work on system innovation.  

Empirically, the paper compares two R&I initiatives in Europe which both have a transformative 

aspiration: European Institute of Technology (EIT) Climate-KIC and the Joint Programming 

Initiative (JPI) Urban Europe. The paper contrasts the evolution of their visions and missions, the 

networks they have helped to create and four of their long-standing strategic activities. In doing 

so it relies on a mixed methods approach and combines a qualitative content analysis with a 

quantitative network analysis. 

 

2. Literature Review: 

2.1  Sustainability Transition Research  

In contrast to traditional innovation research, the sustainability transition scholarship shifts the 

focus from product or process innovation towards a more systemic view on innovation and its 

role for achieving sustainable futures (Markard, Raven, & Truffer, 2012). Furthermore, it is 

explicitly normative in that it seeks to understand and promote processes that lead to more 

sustainable production and consumption practices. 

The sustainability transitions community is concerned with changes in socio-technical systems. 

Socio-technical systems are systems in which technological elements (e.g. physical 

infrastructure) and social elements (e.g. governance arrangements) are deeply intertwined. The 

concepts highlights that both dimensions evolve together to address specific societal needs, 

such as mobility, sanitation or energy (de Haan et al., 2014). Importantly, socio-technical 

systems encompass the supply as well as the demand side in the following five dimensions 

(Ghosh & Schot, 2019):  

1. Science and technology (i.e. design, artefacts, engineering side as well as the knowledge 

and research used to develop & justify technological decisions) 

2. Policy and governance (i.e. policy directions, ideas, measures, mechanisms to govern) 

3. Market and users (i.e. includes market size, market composition, user preferences, and 

projected user preferences by producers and policymakers) 

4. Industry structure and strategy (i.e. includes supply-side actors and arrangements, 

planning for operation, financing, service provision, maintenance and other aspects of 

day to functioning) 
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5. Socio-cultural dimension (i.e. acceptance and symbolic meaning of change in society – 

considering gender, ability and income class aspects) 

 

Deep changes in socio-technical systems are difficult to bring about because dominant practices 

are determined by the underlying rule sets in all of these dimensions. Together, they create 

strong path-dependencies and lock-ins (Rip & Kemp, 1998; Unruh, 2002). In addition, there are 

other types of path-dependencies to take into account such as those relating to long-term 

investments (e.g. in infrastructures with high sunk costs), organisational structures and 

institutional framework conditions. As a result, the historically grown linkages between social 

and technical system elements undergoes incremental rather than fundamental changes 

(Rotmans, Kemp, & Van Asselt, 2001) which is insufficient to cope with urgent sustainability 

challenges of today. In fact, incremental changes only tinker with existing ways of doing which 

optimizes existing practices to further locking-in the status quo. To conceptualise changes in 

these socio-technical systems, this literature uses the notion of transitions, that can be 

understood as the interaction between three levels: niche, regime and landscape:  

• Regimes, represent highly stable and entrenched configurations of the underlying rules 

and routines which determine how things are being done in socio-technical systems 

(Fuenfschilling & Truffer, 2016). Regimes are described as “coherent, highly interrelated 

and stable structure characterised by established products, technologies, stocks of 

knowledge, user practices, norms [and] regulations” (Markard et al. 2012, p 603) which 

creates a logic that actors adhere to and which guides the progression of incremental 

change along established pathways (Markard et al. 2012).  

• Niches refer to spaces in which radical innovations emerge that fundamentally challenge 

the status quo. They are conceptualized as a protective space (Smith & Raven, 2012)  

offering ‘seeding’ conditions for innovative practices in which they can develop without 

being subject to the selection pressure of the prevailing regime (Kemp, R.; Schot, J.; 

Hoogma, 1998). Their safe space allows for the building up of a social network that 

supports innovation (e.g. supply chains, user-producer relationships, etc.) and 

associated learning and sense-making processes. 

• Both niches and regimes are embedded in a so called “socio-technical landscape”. The 

concept refers to the technical, material and social backdrop of regimes and niches. It 

relates to the physical world, shared cultural beliefs or symbols, political ideologies but 

also large-scale trends such as demographic changes or global warming. Landscapes 

thereby provide the “gradients of force” that make some actions easier than others 

(Geels, 2004). As such, they can create pressures on regimes or lead to friction and 

tensions. This can lead to windows of opportunity that lead to the emergence and break-

through of niche developments (Geels & Schot, 2007).  

 

Socio-technical transitions are conceptualised as a phenomenon that emerges through the 

interplay between these three elements. These pathways in which this is unfolding have been 

theorised in recent years (Geels et al., 2016; Geels & Schot, 2007; Werbeloff, Brown, & Loorbach, 

2016). From these pathways two broad-brush dynamics can be distilled. On one hand, an 

important dynamic in transformational change can be summarised under the category of 

“bottom-up”. In transition literature, bottom-up induced change typically revolves around a 

socio-technical niche as the springboard for systems change. What contributes to such bottom-
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up dynamics is manifold but usually associated with processes that build up a niche, protect and 

nurture it (Raven, Bosch, & Weterings, 2010; Smith & Raven, 2012). Processes related to this 

dynamic are, for example, the development of a community of supporters around a niche, 

learning about the niche or the development of a shared vision (Schot, Kivimaa, & Torrens, 

2019). In contrast to niche-centric bottom-up dynamics more top-down regime centric dynamics 

can be discerned. Top-down dynamics highlight processes in which the dominant regime 

becomes destabilised or reconfigured directly without the influence of a niche (Turnheim & 

Geels, 2012). Associated with top-down dynamics are, for example, major policy changes such 

as phase outs, taxation or regulation (Turnheim & Geels, 2012).  

 

The distinction between bottom up and top down dynamics are a useful heuristic for analytical 

purposes. These broad-brush categories enable a diagnostic approach that allows for a closer 

look into the underlying causes that trigger one dynamic to be more salient than the other. On 

such a basis recommendations on complementary measures can be made particularly when 

keeping in mind that transformational change requires the convergence of both dynamics 

(Loorbach, 2014). 

 

2.2 Transformative Innovation Policy  

Three paradigms of innovation policy can be discerned when looking at the evolution of 

innovation policy (Schot & Steinmueller, 2018). Two paradigms have thus far structured much 

of innovation policy research and practice and a third “transformative” paradigm is currently 

emerging. The first paradigm can be subsumed under the term “Science and technology” or the 

first frame of innovation policy (Schot & Steinmueller, 2018). Influenced by the importance of 

technological breakthrough in winning the second world war, as well as an emergence of 

scientific management practices (i.e Taylorism) this paradigm is characterised by a domination 

of science and technology driven innovation for the sake of national prowess and economic 

superiority (Biegelbauer & Weber, 2018). In this paradigm, innovation was seen as the means to 

achieve economic growth, job security or the realisation of ambitious technology missions (e.g. 

man on the moon).  

The paradigm became institutionalised through patent laws and the establishment of dedicated 

R&D departments and large scale laboratories (Diercks, Larsen, & Steward, 2019). The need for 

innovation policy was legitimized through a requirement to fix market failures and externalities 

which lead to a less-than ideal innovation output, limited the ability to commercialise scientific 

results and hampered economic growth while reducing the ability to achieve missions  (Weber 

& Rohracher, 2012). In this paradigm, the negative consequences and side effects of the 

innovation process were acknowledged but could be remedied by conducting more research 

and producing more innovation. This understanding rendered innovation as good per se (Schot 

& Steinmueller, 2018). The main actors in this paradigm are scientists who are responsible for 

producing knowledge, state actors for funding this process and private actors, embodied as large 

corporations, for turning knowledge into commercially viable products  (Schot & Steinmueller, 

2018).  

Based on the shortcomings of this linear approach to innovation policy a new paradigm emerged  

which takes on an innovation systems perspective (Diercks et al., 2019). Rather than just the 

production of knowledge through science, the actual use of knowledge moved to the fore, and 
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thus the interactions between different types of actors, in a particular science and industry 

(Schartinger, Rammer, Fischer, & Fröhlich, 2002). Important focal points for this perspective was 

how a constellation of different actors and the interactions between them can strengthen the 

absorption of innovation in everyday practices of businesses or end-users (Diercks et al., 2019). 

The emphasis on learning and collaboration between heterogenous actors brought new 

interaction forms to the fore, the capabilities of firms to absorb knowledge and experience from 

others as well as entrepreneurship as a critical driver for innovative ideas (Diercks, 2018). The 

rationale for policy intervention was not only market failure anymore but the failure of an 

innovation system which limits the ability to make use of knowledge due to weak or 

malfunctioning links and framework conditions between government, industry and university 

(Weber & Rohracher, 2012).  

In  this paradigm, the role of government is one of creating beneficial framework conditions so 

that all sorts of innovation output emerges while the benefits of innovation were still framed by 

relatively narrow economic rationales (Diercks, 2018). As such, the innovation system paradigm 

has also been recognised as insufficient to address the nature and complexity of societal 

challenges as it is mainly directed at optimising an innovation systems for economic purposes 

largely neglecting other social or environmental goals (Schot & Steinmueller, 2018). The vast 

majority of the innovation systems literature continues to regard innovation as positive per se, 

even though recent contributions to the innovation systems literature have started to take 

matters of directionality into account (Hekkert, Janssen, Wesseling, & Negro, 2020). 

Most recently, a new field of innovation policy research emerged that is concerned with the role 

of innovation policy for addressing grand societal challenges. The emergence of this new policy 

paradigm is based on the recognition that traditional assumptions, goals, instruments and 

governance models in research and innovation policy are ill equipped to address wicked social 

and environmental challenges (Schot & Steinmueller, 2018). The new innovation policy 

paradigm is the attempt to better align innovation policy objectives with the social and 

environmental challenges that prevail (Schot & Steinmueller, 2018). This policy parading builds 

on the two more established innovation policy paradigms and is understood as an additional 

layer, rather than a complete replacement of older innovation policy paradigms (Diercks et al., 

2019). In fact, a well-functioning innovation ecosystem, in the traditional sense of well 

distributed roles and responsibilities across different sectors and levels of government and 

thematic domains is the fundament on which more ambitious strategic ambitions can be placed 

(Ricci & Weber, 2018).  

Transformative Innovation Policy adds something to the innovation policy space that was thus 

far crucially missing: a normative purpose and directionality that goes beyond the general focus 

on competitive, economic growth and fixing market and systems failures (Weber & Rohracher, 

2012). Moreover, it departs from the assumption that innovation is always good and that social 

and environmental negative externalities can be managed ex-post by the state. On the contrary, 

this paradigm postulates that innovation is not positive per-se and that it can lead to more 

problems than it solves by fortifying existing path-dependencies and thereby perpetuating 

severe social inequalities and negative environmental consequences (Schot & Kanger, 2018). 

Clearly, transformative innovation policy is not only about the transformation of different 

sectors (e.g. energy, food) but also about fundamental changes to the logic and function of 

knowledge and innovation systems themselves (Kuhlmann & Rip, 2018). Against this background 
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the following represents a selection of characteristics of transformative innovation policy that 

are particularly important for the purposes of this paper.  

2.2.1 Coordination and alignment  

Coordination and alignment is an important aspect for realising transformative ambitions 

through innovation policy. On one hand it is about achieving alignment in national and supra 

national R&I programs and projects to tackle societal challenges more effectively. This means to 

foster the alignment of national research programs, priorities and activities around a common 

vision and shared agenda (e.g. missions). This includes top-down alignment at the financial and 

strategic level as well as bottom up through cooperation at the project level. More specifically, 

alignment in R&I can be achieved through joint foresight and mapping, joint evaluation of R&I 

projects and programs or the mutual use of R&I infrastructure (Meyer, Dinges, & Wang, 2017).  

On the other hand, it is about alignment between policy areas because system transformation 

requires directionality and strategic orientation in different socio-technical systems which 

cannot be relegated to R&I policy alone (Kuittinen H., Polt W., & Weber M., 2018). R&I policy 

can act a critical linchpin in this regard, as it can induce directionality in sectoral or industrial 

policy more generally and thereby induce alignment among various public policy areas. After all, 

where transformation should be achieved is closely linked to specific sectors (e.g. agriculture, 

energy, etc.) and therefore necessitates changes in sectoral policy as well (Weber et al., 2019). 

Moreover, system transformation calls for fundamental changes to the cultural and cognitive 

elements which are cutting across a range of public policy domains (e.g. education, social 

services, etc.). Taken together, this opens a myriad of interfaces between different sectors and 

government levels in which innovation policy can become the lever for strategic direction. Seen 

this way, transformational innovation policy is then also about achieving a more collective 

reorientation of the different instruments and frameworks across a range of policy domains that 

are important for the uptake and diffusion of alternative practices (Kuittinen H. et al., 2018). 

2.2.2 Experimentation   

Experimentation takes on a central role in transformative innovation policy (Schot & 

Steinmueller, 2018). On one hand transformative innovation policy is about legitimising 

experimentation as a deliberate strategy for dealing with uncertainties, for setting important 

corridors for experimentation into desired directions and for facilitating a culture of learning by 

doing (Schot et al., 2019). On the other hand, transformative innovation policy understands itself 

as the unit for experimentation and to experiment with policies and the policy making process 

itself. This can take on different forms. For example, by experimenting with new combinations 

of R&I policy instruments and processes or by creating experimental policy spaces with 

transformative ambitions (Schot et al., 2019). New interaction forms which create a level playing 

field for exchanges between actors through Living Labs or Policy Labs have become an relatively 

widely used format in this regard (Voytenko, McCormick, Evans, & Schliwa, 2016). Another 

option is to tinker with established legal and bureaucratic frameworks with the objective of 

improving their flexibility and to accommodate for the application of innovation in real world 

settings (e.g. regulatory sandboxes). Policy experimentation for transformation can also mean, 

to test temporary actor constellations for a short while when they momentarily provide a 

beneficial constellation for achieving shared objectives (Kuhlmann & Rip 2018). It is important 

to note however, that policy experimentation has received far more attention when it comes to 
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bottom up dynamics related to niche building and development. Schot and Steinmueller (2018) 

however remind us that the next generation of innovation policy is also about engaging with top 

down dynamics associated with the destabilisation of entrenched practices and locked-in socio 

technical regimes. Similar to the points made above, this means to view innovation policy in a 

more holistic way that transcends more traditional concepts of innovation policy and domains 

associated with it.  

2.2.3 Stakeholder Mobilisation 

The two characteristics outlined above already hint to the need of mobilising and coordinating 

an even wider range of stakeholders. This governance aspect needs to deal with uncertainties 

and a constant need for learning and adaptation in the face of emerging developments over long 

time horizons. On the other hand, such stakeholder mobilisation needs to deal with higher 

complexities that emerge from new interfaces between policy domains and the higher number 

of stakeholders associated with them. Furthermore, Kuhlman & Rip 2018 highlight the concept 

of “orchestration” as an important aspect in the organisation of transformative innovation 

policy. It is understood as a type of mutual coordination between different elements (actors, 

instruments, resource flows) in an innovation system. In contrast to the traditional emphasis on 

centralised control, orchestration points to the importance of mutual actions and interactions 

as the basis of pro-active adjustments by a range of different actors or by dedicated 

intermediaries (Kuhlmann & Rip, 2018).  

Against this background, the concept of tentative governance (Kuhlmann, Stegmaier, & Konrad, 

2019) was developed and draws on previous governance concepts such as "adaptive 

governance" (Olsson et al., 2006) or "experimentalist governance" (Sabel & Zeitlin, 2012) and 

embeds them in a broader framework. The tentative governance approach stresses that the 

various uncertainties should be dealt with in early stages of development by means of 

deliberative processes characterised by explorative strategies. Experimental approaches, 

flexibility and learning are emphasized as important elements of a tentative governance 

approach which provides a framework for nudging an open process into a desired direction 

(Kuhlmann et al., 2019). Furthermore, tentative governance is explicitly contrasted with 

definitive governance, which emphasizes the goal-oriented nature and controllability of 

transformation processes. Rather than working from a grand governance masterplan the 

formulation of transformative objectives should be coupled with temporary arrangement for 

stakeholders to work together towards achieving these objectives. However, Kuhlmann and 

colleagues (2019) also point to the need to combine tentative with more definite forms of 

governance to balance the need for certainty with the need for responsiveness.  

We formulate the following hypothesis based on the notions of the transformative innovation 

policy literature cited above:  

H1: R&I initiatives with a transformative agenda are working on system innovation 

by utilizing a combination of bottom up and top down transformative innovation 

policy approaches that emphasise alignment, stakeholder mobilisation and 

experimentation.   
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2.3 Intermediaries 

Research on intermediaries in sustainability transitions is diverse and they have been 

conceptualized in a variety of ways (Kivimaa, Boon, Hyysalo, & Klerkx, 2019). Terminology such 

as “hybrid actors” (Elzen, van Mierlo, & Leeuwis, 2012), “boundary spanners” (Brodnik & Brown, 

2017) or “middle actors” (Parag & Janda, 2014) have been used to describe intermediary roles 

and activities. Intermediaries come in different organizational forms, such as NGOs, government 

agencies or private public partnerships, predicated on the specific pursuit of different priorities 

and intended outcomes. Intermediaries operate at a variety of scales and sectors in societal 

systems spanning the very local to the trans-national. Similarly, their work goes over different 

time scales ranging from sometimes short project-based initiatives to comprehensive 

programmatic work (Hodson & Marvin, 2010).  

 

A point of convergence however is that they are described as important and active agents of 

change (Fischer & Newig, 2016; Hodson & Marvin, 2010; Kivimaa, Hyysalo, et al., 2019). They 

are particularly important in transformative change processes because of their multi-actor and 

multi-scale nature which requires strong intermediary action (Fischer & Newig, 2016) 

particularly around processes of niche development and support (Geels & Deuten, 2006). 

Another point of convergence in the transitions literature is that intermediaries engage in 

supporting radical innovation on a project level while challenging and opening up opportunities 

in dominant configurations at the regime level (Kivimaa et al., 2019).  

 

In light of the diversity of research on intermediaries in socio-technical transitions Kivimaa and 

colleagues (2019) put forward a definition of intermediaries in socio-technical change processes: 

Intermediaries are: “actors and platforms that positively influence sustainability transition 

processes by linking actors and activities and their related skills and resources or by connecting 

transition visions and demand of networks of actors with existing regimes in order to create 

momentum for socio-technical system change, to create new collaborations within and across 

niche technologies, ideas and markets, and to disrupt dominant unsustainable socio-technical 

configurations”. 

 

It is important to highlight however that intermediaries play different roles at different stages 

of the transformative change processes (Kivimaa, Hyysalo, et al., 2019). While more bilateral 

mediating roles are salient in early stages, multi-actor and cross-scale intermediation becomes 

more important in later stages. It follows, that the activities of intermediaries are developing 

throughout this trajectory as well. For example, intermediary activities develop from providing 

information about niche activities in early stages of a change process to the strategic lobbying 

of policy makers at later stages (Kivimaa et al., 2019). Regardless of the stage however, the 

importance of their activities is highlighted during niche construction (Geels & Deuten, 2006), 

niche expansion & embedding (Kanger & Schot, 2016) as well as destabilisation and opening up 

of regimes (Moss, 2009). 

Kivimaa et al. (2019) distinguishes between five categories of intermediaries. These are: a) niche 

intermediaries, b) regime-based transition intermediaries, c) user intermediaries, d) process 

intermediaries and e) systemic intermediaries. Based on the specific roles and functions of each 
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of these intermediaries, they can play a significant role in one or more processes of 

transformative change.  

 

For example, grassroots organisations like local energy networks act as niche intermediaries and 

help in niche construction processes through building expectations, broadening networks and 

generating second order learning. User intermediaries are actors who facilitate new user 

practices and enables users to articulate new demand, thereby creating new market for the 

niche innovations. They mainly work for niche building, even though they might help in 

acceleration and embedding of niches as well. Like user intermediaries, process intermediaries 

also facilitate niche acceleration through aligning the innovations with regime priorities. These 

intermediary actors may be architects, planners or consultants who manage the process of 

negotiation, translation and diffusion of innovative solutions (Kivimaa et al., 2019). Other regime 

based organisations may also act as regime-based intermediary which supports reorientation of 

the regime towards more sustainable directions. An example of this regime-based intermediary 

is the Sustainable Buildings Task Force which supports more energy efficient and sustainable 

housing system in the UK. Smink et al. (2015) presents boundary shakers as actors within 

organisations, whose “practices involve: finding out the agendas and issues of others; convincing 

people of the merits of the initiative by framing the initiative to be fit with their agendas; stage 

management such as using experts to reinforce particular points; aligning measurement systems 

with the change initiative; and lobbying for help from more senior managers”. These are typical 

functions of regime based intermediaries working towards unlocking path dependencies.  

 

Kivimaa et al. (2018) describe systemic intermediaries as those actors who act towards a broad 

transition agenda and make a system level impact. An example of such a systemic intermediary 

are government affiliated organizations like Sitra which intermediates between the regime and 

niche by opening up the regime to new markets and actors. Based on these examples, we 

suggest that systemic intermediaries play more prominent roles in the process of opening up of 

the regimes and unlocking path dependencies. 

We formulate the following hypothesis based on the notions in the intermediaries’ literature 

cited above:  

H2: R&I initiatives with a transformative agenda are intermediating between actors 

in different socio-technical systems.  
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3. Methodology   

To answer this paper’s research, question an in-depth case study of EIT Climate-KIC as well as 

JPI Urban Europe was conducted combining two different but complementary methodological 

approaches: 1) a qualitative approach that utilised a content analysis and 2) a quantitative 

approach that utilised a network analysis. This mixed methods approach helps to identify the 

networks that both organisations are creating as well as an in-depth analysis of their strategic 

activities. Before we introduce both approaches, we first discuss the case-studies themselves:  

 

3.1 Climate KIC  

The inception of Climate KIC needs to be understood in the context of the EIT, the European 

Institute for Innovation and Technology. The EIT was launched in 2008 by the European 

Commission and is a dedicated innovation organisation for the pursuit of the European Union’s 

innovation strategy. The organisational structure resembles a network organisation with a small 

headquarter in Budapest responsible for establishing different KICs which should carry out work 

independently in initially three priority areas (Energy, ICT, Climate). The KICs were set up as the 

operational units through which the EIT undertakes its activities (EIT, 2012). 

 

In 2009, the 1st call for KICs was launched. Their overarching aim was to address societal 

challenges via innovation in the knowledge-triangle” (EP, 2013). EIT Climate-KIC is a particularly 

interesting case because it has been different from the other KICs since its inception. For once, 

because it defined its purpose and mandate much broader than the other KICs which were 

mainly focused on strengthening Europe’s economic competitiveness. In contrast, EIT Climate-

KIC positioned itself as a cross-sectoral initiative that goes beyond matters of innovation policy 

in a strictly economic sense (Diercks, 2018). Equally interesting was EIT Climate-KIC’s strategic 

aim which was to achieve system transformation through innovation. The ways to achieve this 

was by being an incubator for climate technologies, products and services on the one hand and 

through being a place-based innovation and implementation facilitator on the other (Diercks, 

2018).  

 

Today, Climate KIC is Europe’s largest public-private innovation partnership focused on climate 

change. It is active in 24 countries and has 28 offices established across Europe. It is an 

independent legal entity with a CEO that runs its operations, and who, together with the 

Executive Board, is responsible for the coordination of the CKIC strategy and business plan. As 

such, Climate KIC can define its own activities in a yearly business plan in order to respond to 

new challenges. While resembling features of a business organization, CKIC is also a trust-based 

network of different partners that come together under the CKIC umbrella. Overall, CKIC is a 

business-oriented entity but it does not own the resources with which it operates (EIT, 2012).  

3.2 Joint Programming Initiative (JPI) Urban Europe  

JPI Urban Europe was established in 2010 as an initiative driven by EU Member States to address 

the urban challenges with the ambition to develop a European research and innovation hub on 

urban matters and create European solutions by means of coordinated research. Its objective is 

to develop knowledge, tools and dialogue platforms for urban transition. The main activities of 

the JPI Urban Europe are to connect public authorities, civil society, scientists, innovators, 
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business and industry and involve national coordination and alignment, co-creation and capacity 

building at the AGORA Stakeholder Dialogues, strategic partnerships, Joint investments in urban 

R&I, urban living labs and experimental approaches and project portfolio management. In 

addition, it engages in reflexive activities such as strategic synthesis and monitoring and 

evaluation. In 2020, JPI Urban Europe engages 20 countries in Europe.  

Joint Programming is a process which was launched by the European Commission in 2008 and 

designed for the implementation of the European Research Area (ERA). The process focused on 

reducing fragmentation in research and strengthening research and innovation projects by 

voluntary cooperation among European partners and align their national interests. A Strategic 

Research and Innovation Agenda (SRIA) was developed to identify and agree on research 

priorities and define joint implementation measures.  

Since 2012, JPI Urban Europe has launched annual calls addressing specific areas and priorities 

in the SRIA, until today more than 80 projects have been funded and 90 Mill EUR public R&I 

funding granted. In 2020, approximately 450 project partners are involved in projects funded by 

JPI Urban Europe calls. Partners include universities, research organisations, city 

administrations, business and non-profit organisations.  

3.3 Content Analysis  

Content analysis was conducted of strategic documents of EIT Climate-KIC and JPI Urban Europe 

(e.g. business plans, strategies) published between 2012-2019, to investigate EIT Climate-KIC’s 

and JPI Urban Europe’s evolution over time. To better understand the role of CKIC and JPI Urban 

Europe in transformative system change this was supplemented through a content analysis of 

documents related to two long standing programmes of EIT Climate-KIC (“Pioneers” and 

“Climathon”) and JPI Urban Europe (“Joint Calls” and “AGORA Stakeholder Dialogues”). The 

documents were very diverse, ranging from business and annual plans, to strategy documents 

and program evaluations.  This was done with a transformative innovation policy lens combined 

with a bottom-up / top-down perspective to assess if one pathway of change is more salient 

than the other or if a balance between bottom up and top down change dynamics are 

represented.   

 

3.4 Network Analysis  

Furthermore, a network analysis was performed to visualise and analyse the network structure 

of funded projects, their key actors, the diversity of actors and their structural differences. Data 

was obtained by using a database of projects funded by EIT Climate-KIC during the period 2016-

2018 and the JPI Urban Europe Joint Call Project Database which covers the period from 2012 - 

2018. The analysis builds on prior research on the network structure and clusters in CKIC and JPI 

Urban Europe (Heller-Schuh et al., 2015; Kalcik & Meyer, 2019). 

Collaboration patterns in the in JPI Urban Europe Joint Calls and the EIT Climate KIC project 

portfolio are approached from the perspective of Network Science. From the two datasets, 

bipartite network maps were constructed (i.e. a network where projects and project partners 

represent two different types of nodes). The network was then projected to the partner-partner 

levels to inspect the structure of collaboration. In the network, project partners constitute nodes 
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in the network which are interlinked via edges, indicating a linking between projects partners 

when they jointly participate in projects. 

Because R&I projects are intended to foster cooperation among researchers across Europe, 

analysing interlinkages between countries is fruitful to gain insight into the structure and 

dynamics of trans-national relationship. To this end, country and actor group networks are 

visualized and analysed. We visualize and analyse country and actor type networks to identify 

and characterize the core of the networks, clusters of projects, the spatial distribution of cross-

country networks and collaboration patterns between groups of actors. 

4. Results of EIT Climate KIC  

4.1 Strategy of Climate KIC  

When Climate-KIC was launched by the European Institute for Innovation and Technology in 

2010, its strategic vision shows a close alignment with concepts of sustainability transition 

thinking and their emphasis on the systemic and multifaceted change process. EIT Climate-KIC’s 

approach was based on the knowledge pyramid, working with research, education, business and 

public bodies, and a strong focus on regions that distinguished it from other KICs. In its early 

stages, EIT Climate-KIC’s business orientation was less pronounced than in other KICs (Diercks, 

2018) with a stronger focus on system transformation and a regional approach.  

Subsequently, this transformative vision became narrower as it started to emphasise 

entrepreneurship, technical innovation and business acceleration as the main mechanisms for 

change. These mechanisms were seen to be largely in the hands of EIT Climate-KIC partners and 

the wider EIT Climate-KIC community. EIT Climate- KIC understood its role as an organisation 

that promotes capacity-building and funding to entrepreneurs. This understanding and vision 

placed a premium on entrepreneurial agency and technological innovation as key levers for 

addressing climate change. At that time EIT Climate-KIC started to systematise and coordinate 

its activities through a ‘portfolio approach’ and thematic programmes which were structured 

along 12 thematic impact goals.  

In recent years, the aspiration of delivering on transformational change has returned and 

widened within the organisation. The current vision is based on the idea of “collective agency” 

for delivering system transformations through the “orchestration” of community of 

experiments. EIT Climate-KIC emphasises its own role as a “keystone actor” that offers 

platforms, creates shared ecosystem, aligns goals and objectives, and breaks the silos between 

organisations who work on addressing climate change. From a transitions perspective, EIT 

Climate-KIC mediates between existing niches and nurtures the emergence of new actors and 

practices by making use of a broad portfolio of instruments (e.g. Deep Demonstration Projects). 

This shows that EIT Climate-KIC has broadened its understanding of agency again and is taking a 

more proactive and systemic stance in facilitating, steering and mobilising transformative 

processes and outcomes at a systems level. EIT Climate-KIC recently defined itself as an 

“orchestrated innovation ecosystem that connects ‘demand’ and ‘supply’ in catalysing 

transformational systemic change, one that brings together public and private actors – 

businesses and states, individuals and cities” (EIT Climate KIC, 2018). 
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4.2 Pioneers into Practice  

Pioneers into Practice is a structured placement program for professionals which has been 

operating since 2010. After a first period evaluation (2013-2014), the programme was revised in 

2015 and a new edition started in 2016. Pioneers is centrally coordinated by the EIT Climate-KIC 

Team but delivered by its Partners in twenty European locations. Since its creation, Pioneers 

involved over 1500 participants, with an average of around 200 professionals per year, and 300-

400 placement opportunities in corresponding host organisations.  

Pioneers into Practice is a placement program for sustainability entrepreneurs, aiming to change 

the day-to-day practices of climate professionals with current responsibilities in business, 

government and research. There is high diversity in terms of age, gender, employment 

background and host organisation by sector. The placement programs consists of 5-6 weeks of 

work at local level for professionals (from industry, small companies, universities, research 

institutes, local councils as well as non-profit and public organisations) and then 6 weeks of 

mobility in a different country and on a different project, over the course of seven months 

(usually from May to November), mixing e-learning, workshops and practical application at the 

host organisation. As such it can be considered as a structured bottom up approach to bringing 

different actors together and as the basis for knowledge exchange and the springboard for new 

ideas. To this end, Pioneers also follows an experimentalist approach in that it strongly enables 

learning by doing and the exchange of tacit knowledge between individuals from different 

organisations. It does so in a targeted way by addressing actors in a strategic locus of the 

network to stimulate learning and capacity building amongst key actors on thematic areas. More 

than half of the participants (57%) regard the programme as having a significant impact on 

developing new knowledge and competences. Due to the combination with more formal 

learning events (online trainings and workshops) facilitated by Climate KIC, Pioneers is also able 

to develop more abstract forms of transformative knowledge and to instil the vision of CKIC 

amongst participants. Forty-six percent (46%) of participants report that Pioneers has had a 

significant impact on developing a better understanding of low carbon transition thinking (de 

Ruiter & Ligtvoet, 2019).  

Another important function of Pioneers is to develop new networks amongst individuals from 

different parts of the innovation ecosystem. While providing a structured program for these new 

connections, Pioneers relies on the initiatives of the participating individuals to establish and 

nurture potential new configurations of self-organised innovation activities that can emerge out 

of the placements. As such, Pioneers helps to create “innovation networks of climate change 

organisations and professionals at a grassroots level” by “equipping participants with the skills, 

connections and experience to lead multidisciplinary innovation initiatives in their local 

ecosystems and to link their own ecosystems to those of different cities/regions/countries” (de 

Ruiter & Ligtvoet, 2019).  

4.3 Climathon  

Climathon is an annual event that follows a hackathon format. It takes place the same day for 

all the cities involved around the globe. The Climathon evolved since its beginning in 2013 as a 

small event that took place in a few cities to a large event that is now reaching many major cities 

of the world with a strong presence on media and social media. An important milestone was the 

securement of the European Covenant of Mayors as a supporting partner for the Climathon in 
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2018 that permitted to invite all the municipalities from their community. In 2018, the Climathon 

took place in 113 cities, 46 countries, and across six continents and involved over 5000 

participants. Supported through social media the Climathon reaches 156 million potential 

viewers across the world. Today, the Climathon is a consolidated brand within EIT Climate-KIC 

and is an element of its communication strategy.  

The Climathon has a dual function. On one hand it is a classic idea generation program in the 

form of a hackathon. During the 24-hour hackathon entrepreneurs, students, developers, and 

others get together to work on climate challenges their city is facing to create innovative 

solutions for problem owners. Problem owners are usually private or public organisations who 

help fund the Climathon in a city. As such, problem owners have a significant influence on the 

thematic challenges that define the search for a solution during the hackathon. The solutions 

developed during the 24 hours can be taken forward and implemented by the problem owners. 

To this end, problem owners take on an important role as incubating partners who take the 

generated ideas and implement them or integrate them in their operations when suitable. The 

Climathon has a very flexible format for the development and articulation of ideas because it is 

sensitive to the local context through the specific needs of challenge owners. The Climathon 

provides a temporary space to generate dialogue, develop new ideas and build new 

relationships between actors from different sectors around these challenges and the topic of a 

low carbon economy more generally. To allow for cross city exchange and self-organised 

learning the Climathon also connects cities who work in similar challenges. This supports 

knowledge sharing and learning amongst participant about common problems. These learning 

opportunities for participants are maintained throughout the year as each regional CKIC office 

is working on involving more cities and to keep connection between them so that knowledge 

transfer is facilitated. In 2018 participants in the Climathon developed 395 solutions addressing 

196 challenges across the world.  
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5. Results of JPI Urban Europe  

5.1 Strategy of JPI Urban Europe  

Through coordination of national research, technological development and innovation funds, JPI 

Urban Europe aims to enhance capacities and knowledge in sustainable urban transitions, 

reduce the fragmentation in the funding and delivery of R&I, policy formulation and 

implementation, as well as increase the visibility of urban science. The initiative’s strategy 

follows the overall principle to support alignment and coordination of regional, national and 

European R&I in the field of urban development.  

As a transnational R&I programming initiative of 20 European countries, JPI Urban Europe 

follows a Strategic Research and Innovation Agenda (SRIA) which provides the basis for the main 

activities and decisions of the JPI Urban Europe. The first SRIA was implemented from 2015 to 

2020 and the SRIA 2.0 sets the main objectives from 2020 until 2026.  

SRIA 1.0 followed a challenge focussed approach and positions JPI UE as an enabler in a complex 

system of urban sustainability research, policy and practice. While the SRIA 1.0 highlighted 

priority areas towards sustainable and liveable cities, SRIA 2.0 does not focus on particular 

transition pathways but embraces a plurality of goals and contexts which may be in conflict - 

exemplified by the reference to urban dilemmas. The dilemmas in the SRIA 2.0 point to the need 

for integrating European, national and regional strategies and policies which the JPI aims to 

broker by creating knowledge and exchange interfaces. The SRIA 2.0 thus aims to consider the 

diversity of urban and regional research and innovation needs across Europe and open the door 

for small and less RTDI intensive countries. 

The SRIA 2.0 was developed in a co-creative process involving all participating R&I ministries and 

funding agencies from the 20 European countries, research organisations, city administration, 

urban business and civil society organisations (JPI Urban Europe, 2019). This took approximately 

1-year and included the following methods to involve, co-create and empower the relevant 

stakeholders mentioned above: open consultation, stakeholder dialogue, national consultations 

in member states. Finally, the SRIA 2.0 was approved by all participating JPI Urban Europe 

Countries and commitment to its implementation was given through the annual budgets by the 

JPI UE members. Multiple instruments to implement the SRIA 2.0 focus on the coordination of 

national R&I Programmes on urban transition and develop transnational joint calls and the 

connection between urban stakeholder types to match the priorities of urban practitioners (e.g. 

AGORA Stakeholder Dialogues). 

For the future, JPI Urban Europe aims to merge into the Driving Urban Transition partnership 

together with the R&I programme on Positive Energy Districts and Neighbourhoods building a 

network of networks (JPI Urban Europe, 2020). The new partnership is sought to establish 

stronger networks and higher impact by broadening activities towards replication, 

communication, and upscaling. 

5.2 Joint Calls 

The most important instrument to implement the SRIA of JPI Urban Europe is transnational joint 

calls following a multi-annual call agenda. The Joint Calls follow a challenge-drive approach. One 
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of the main features is the focus on urban living labs which provide an arena for 

experimentation, testing and co-creation and engagement. 

A multi-annual call agenda takes an integrated view on urban development with the ambition 

of fostering cross-fertilisation of the thematic priorities but at the same time to have clearly 

defined and focused call topics. Based on the call agenda, call topics are defined with 

consideration to results already achieved from earlier calls, the latest scientific developments, 

external cooperation opportunities and newly identified research needs. For different calls, 

tuned to the call topics and aims, specific participation conditions and criteria might apply. The 

Joint Calls, thus, provide a means for aligning research effort across countries and disciplines.  

Since 2012, JPI Urban Europe has launched annual calls addressing specific thematic priorities in 

the SRIAs and fund R&I projects in the area of urban transition. 84 projects have been funded 

and 90 Million EUR granted. 33 of the projects engaged in one or more Urban Living Labs as part 

of their transdisciplinary research and several projects explicitly focussed on the implementation 

of living labs by providing guidelines and contributing to the literature. 41 R&I Funding Agencies 

from 30 countries actively supported the JPI Urban Europe Joint Calls. Approximately 450 project 

partners across Europe and beyond are involved in projects funded by JPI Urban Europe Joint 

Calls. Partners include universities, research organisations, city administrations, business and 

non-profit organisations.   

By means of the Joint Calls, JPI Urban Europe aims to spur transnational R&D collaboration, offer 

stakeholders room for experimentation, capacity building for urban transition and establish a 

network of practitioners fostering co-learning and replication. The transnational programme is 

oriented towards shaping an environment to create new transition pathways that correspond 

to the cities’ strategies and priorities. The format for the Joint Calls varies between large EU-

cofunded calls and small, agile “innovation action” type calls which provide funds for 

experimentation and exploration.  

5.3 AGORA Stakeholder Dialogues 

The JPI Urban Europe AGORA Stakeholder Dialogues, is a format designed to engage urban 

administration, business, societal actors and researchers with the aim to exchange research 

needs, discuss research results and promote good practice and reflect future R&I priorities and 

strategies. Events of different sizes and formats are organized regularly, from thematic 

workshops to elaborate recommendations for future calls or pressing urban issues up to a 

symposium series to continuously drive the discussion on urban transition and policy 

conferences with high visibility in Brussels. 

The AGORA aims to translate knowledge between different stakeholder communities and bring 

them together for mutual learning. On the one hand the stakeholder communities represent 

urban communities of practice (e.g. urban research, citizen organizations, city authorities, 

business, public utility providers) and on the other hand they are policy communities of practice 

(e.g. R&I policy makers and programmers and urban policy makers).  

JPI Urban Europe has developed the AGORA Stakeholder Dialogues as an instrument to translate 

scientific knowledge for urban stakeholders, articulate opinions and demand of cities and other 

urban stakeholders to the R&I community and support learning processes of new urban 

stakeholder communities. An analysis of the participation of stakeholders in the respective 
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events for the urban and policy communities reveals that JPI Urban Europe has reached out to 

a wide community.   

The majority of participants are affiliated with universities or research organisations, followed 

by funding agencies. 133 Cities have participated in events organized by the JPI Urban Europe 

between 2014-6/2018. 9% out of a total of 1281 participants over all events have been from 

cities (city authorities, city agencies, regions, networks of cities within a region). Two AGORA 

events took place from 2017-06/2018 having cities as main target group. The analysis in Fig. 1 

reveals that the AGORA events successfully approach a variety of stakeholders. 

 

Fig. 1 Proportion of stakeholder types at AGORA events 

 

6. Networks of EIT Climate KIC and JPI Urban Europe  

The network structures of JPI Urban Europe’s Joint Calls and the EIT Climate KIC project portfolio 

highlight some of the initiatives’ main differences in approaching transformative change from 

an R&I perspective. In this section, JPI Urban Europe and EIT Climate KIC are compared in terms 

of their network structure. More specifically, we compare the collaboration patterns among the 

JPI Urban Europe Joint Calls funded partners and among the EIT Climate KIC project portfolio. In 

this analysis we focus on the projection of the bipartite network onto a project partner network 

to better understand the community structure behind the collection of organisations. 

Fig. 2 visualises the network of the EIT Climate KIC project partners. The nodes represent project 

partners which are coloured by their institutional type and sized by the number of projects in 

which they are involved, while edges show collaborations in projects. The picture shows a closely 

connected graph with higher education and research institutions at the center. Beyond this large 
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main component, 30 other project partners are not included as they do not have ties to any 

other partner (i.e. projects with a single actor).  

 

Fig. 2: Backbone network of EIT Climate KIC projects. Partners are connected if they participated in the same EIT 

Climate KIC project. Colour shows the partner type, while the node size shows the number of projects in which a partner 

was involved. The network layout is calculated only for a sparsified network including the most embedded edges (Nocaj 

et al., 2015) 

 

Figure 3: Backbone network of JPI Urban Europe projects. Partners are connected if they participated in the same Joint 
Call project. Colour shows the partner type, while the node size shows the number of projects in which a partner was 
involved. 

Figure 3 shows the same nodes and edges for the JPI Urban Europe Joint Call projects. The 

structure of the network is fundamentally different with a cluster for each project but few 

interlinkages across projects. Only a small number of organisations participated in more than 
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one project tying several project clusters together. With two cities as exceptions, the linking 

organisations are either higher education or other research institutions.  

The descriptive graph statistics in Table 1 further highlight the main differences between the 

two initiatives. JPI Urban Europe funds fewer but larger projects and has reached more 

organisation than EIT Climate KIC; albeit in a longer time-frame. The graph characteristics 

confirm the visual representation of the network structure which indicates that the Climate KIC 

project ecosystem is more tightly connected. A project partner in the Climate KIC is connected, 

on average, to 17 other partners compared to 8 for JPI Urban Europe partners. 12% of all 

possible connections between CKIC partners are covered in the projects which again highlights 

the close community.  

The largest difference between the networks is, however, regards distribution of components. 

That is the number of groups in the network without a connection to other partners. In JPI Urban 

Europe many projects represent their own component. Project partners collaborate within the 

project, but do not collaborate with any other JPI Urban Europe partners. In EIT Climate KIC’s 

project portfolio, almost all project partners are connected to each other as the largest 

component covers 90% of all partners.  

Finally, we inspect homophily in the two networks. That is the propensity of similar nodes to 

connect together. The assortativity coefficient measures the proportion of edges connecting 

nodes with similar characteristics. Regarding assortativity among partner types (university, city, 

business, research), CKIC and JPI Urban Europe exhibit similar low homophily. This indicates 

higher diversity in the connections of the network and is likely a result of requirements in the 

projects to form consortia including multiple organisational types. Regarding assortativity 

among similar countries, the CKIC partners have a lower propensity to match up with partners 

from the same country.   

Table 1: General characteristics and network statistics of the JPI Urban Europe and EIT Climate KIC project partner 
network 

Descriptives Measure JPI Urban 

Europe 

EIT Climate KIC 

General 

characteristics 

Period 2012 - 2018 2016 - 2018 

Number of projects 73 807 

Number of partners (distinct) 465 290 

Number of countries 29 30 

Average number of partners per 

project 

6.75 2.51 

Median number of partners per 

project 

6 1 

Graph 

characteristics 

Diameter 6 6 

Average degree 7.64 17 

Density 0.033 0.118 

Components 50 31 

Largest component 82 260 

Assortativity among similar type 0.026 0.029 

Assortativity among similar country 0.141 0.08 
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After analysing the network composition in terms of project partners, we will next explore the 

projection onto a combination of the country and type of the project partner. In this network, a 

node represents all project partners from a given country and given partner type.  

This representation of the network shown in Fig. 4 (JPI Urban Europe) and Fig. 5 (EIT Climate 

KIC) helps to understand how they foster international collaboration among multiple 

stakeholders . From a cross-country collaboration perspective, higher education institutions take 

up central roles in both networks.  Three out of four projects are led by universities while cities 

are less frequently represented in the two networks. University-business cooperation is the 

most frequent type of trans-disciplinary international collaboration for both initiatives.  

Although the JPI Urban Europe partner network was not as tightly connected as the EIT Climate 

KIC project ecosystem, the networks are similarly dense from the international perspective. JPI 

Urban Europe focusses on the collaboration of a network of funding agencies with different 

research focus and funding opportunities which constitutes the JPI Urban Europe Funding 

Agency Working Group. The working group decides on the topic of each call, the voluntary 

allocated budget and call implementation.  

 

 

Fig. 4 Collaboration network based on JPI Urban Europe project partners by country and actor type 
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Fig. 5 Collaboration network based on Climate KIC project partners by country and actor type 

 

7. Discussion  

The current debate on missions points to a need for deep and systemic changes to the socio-

technical systems that determine current patterns of production and consumption. Such 

missions however, also require systemic changes to the innovation systems themselves making 

new actors, new constellation and a new generation of innovation policies an integral part of 

their logic and functioning (Kuhlmann & Rip, 2018). While transformative change cannot be 

relegated to R&I initiatives alone, the normative turn in research and innovation policy has direct 

implications for the role of R&I initiatives, such as CKIC and JPI UE, as important players in 

mission oriented, transformative change process. This paper has analysed their strategic 

orientation and aspiration as well as  a selection of activities (Climathon, Pioneers, Joint Calls, 

AGORA) to relfect on this new role and to better understand how they are positioned to 

contribute to the transformative changes that missions demand. 

7.1 Discussing EIT Climate KIC    

The network analysis of Climate KIC reveals that the organisation is developing dense clusters of 

connections between actors from different sectors, across different European regions, 

technology areas and thematic issues. This dense cluster structure hints to tightly woven 

interactions between a relatively self-contained network of partners. While this supports the 

development and particularly the intensification of relationships between actors and therefore 

supports niche building processes it has implications on the openness to new relationships as 

well as knowledge transfer to other actors outside these clusters.   

Importantly, CKICs intermediary activities are framed by a strategy that emphasizes 

directionality and system innovation. The content analysis of Climate KICs strategy, mission and 

visions suggests that Climate KIC has started to formulate an overarching narrative of system 

transformation. Furthermore, a new rational for operationalising this ambition is emerging 

through challenge driven, long-term and multi-stakeholder engagement initiatives, so called 
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deep demonstration project. While currently in the early stages, these portfolio projects will put 

stronger emphasize on the development of temporally limited de-facto governance 

arrangements around more specific, and regionally defined, challenges (Matti, 2019). This 

finding suggests that the strategic direction and ambition of Climate KIC as well as its 

operationalisation is congruent with concepts of intermediation from a transformative 

innovation policy perspective as outlined above.  

In contrast to this finding, the analysis of Pioneers and Climathon reveals that these programs 

only partially reflect some of the principles of transformative innovation policy. Both programs 

are predominately supportive of bottom up change dynamics from a transformative innovation 

policy perspective. With regards to ”stakeholder mobilisation” the Climathon and Pioneers 

respectively rely on the rather autonomous emergence of connections between actors in niches, 

be it around specific ideas or solutions (i.e. Climathon) or vocational background (i.e. Pioneers). 

This suggests that while more deliberate and tentative forms of stakeholder mobilisation are 

part of the newly emerging Deep Demonstration portfolio approach, at present Climathon and 

Pioneers are predominately fostering a rather self-organised and ad-hoc formation of actor 

networks.  

A similar pattern can be observed when it comes to the other two elements of transformative 

innovation policy: Experimentation and alignment. Also here, Climathon and Pioneers are 

predominantly stimulating bottom up change dynamics associated with the development and 

nurturing of niches. This is most clearly exemplified by the Climathon which is very supportive 

of idea generation around sustainability challenges. At the Climathon, the notion of 

experimentation becomes substantiated through the development of social or technical 

solutions for a particular “challenge host” - usually an organisations or local government body 

who supports the event and who can choose whether or not to take these ideas further. While 

CKIC sets an important impetus for the development of new niches though these programs, 

experimentation is confined and limited to the grassroots level.  

7.2 Discussing JPI Urban Europe 

The network analysis of the JPI Urban Europe shows few connections between project partners 

of different projects and organisations who mostly participated in a Joint Call for the first time. 

The separate cluster structure hints at an open network that is able to mobilise new actors in 

government, research and civil society to engage in research projects on urban transitions. One 

of the main drivers for the fragmented network structure is the wide range of topics that the 

challenge driven calls are addressing. This attracts researchers and practitioners from different 

fields but makes it hard to receive follow-up funding even after a successful pilot. While the 

challenge-driven calls and transdisciplinary project can support the build-up of local niches 

particularly at the urban level, the relatively weak connections between organisations in 

different projects might not be conducive to processes of niche growth, upscaling or replication 

as this would require stronger and more sustainable social ties between actors and projects. To 

address this, JPU UE has implemented multiple accompanying measures to foster collaboration 

between project stakeholders in order to support innovation and the associated learning and 

sense-making processes. Most notably, this comes in the form of in-kind support and network 

building activities which points to other important aspect of R&I related intermediation activities 

by JPI UE.    



24 
 

Importantly, JPI UEs intermediation activities are framed by a vision and mission that provides a 

transformative direction to its activities. More specifically, JPI UEs strategic intent is to support 

urban transitions by supporting knowledge creation, setting common priorities, aligning R&I 

instruments, moderation of science-policy processes and the support of transnational 

collaboration as well as local capacity building. The analysis of two of its strategic activities 

(AGORA and Joint calls) reveals that the operationalisation of this strategic direction follows a 

combination of top-down and bottom up approaches.  

Regarding experimentation, JPI UE uses innovative funding formats for pilot as well as 

demonstration projects and supports the establishment of urban living labs as a dedicated 

experimentation space in a real-world context. Next to these more bottom-up and niche centric 

support activities, JPI UE also enables experimentation in the governance as well as operational 

aspects of national R&I activities. In this regard, JPI UE provides a framework for national R&I 

funding agencies to test new collaborations and to try new and temporary approaches. For many 

funding agencies, such experimentation on the international level is easier than on the national 

level and JPI UE is able to create a space for such experimentation outside the national R&I policy 

frameworks. These opportunities often endure shifting national priorities after, for examples, 

elections and subsequent changes in government.   

Moreover, the SRIA process induced coordinating and alignment in R&I related activities of 

industry sectors and public policy areas among its members. On one hand, this was facilitated 

at the level of the challenge owners (cities) where JPI engages in a continuous dialogue with 

cities to learn about their challenges and coordinate their research requirements. On the other 

hand, the SRIA process involved other R&I stakeholders which were involved in the formulation 

of shared dilemmas that became strategic priority areas in JPI UEs strategy. As such, the co-

development of shared dilemmas also supported the alignment of different element of national 

R&I policy in relation to urban issues. The commitment to these challenges by its members is 

exemplified by the provision of national R&I budgets that address these challenges as well as a 

joint learning process on programme design and implementation.  

8. Conclusions  

To come back to our research question and hypothesis the two emprical examples show that 

EIT Climate KIC and JPI Urban Europe are two R&I initiatives who are well positioned to take a 

leading role in mission oriented R&I policy. Their strategic direction, the networks that they have 

developed as well as some aspects of their activities are supporting the systemic changes that 

missions demand. In further operationalising missions however, both initiatives need to take a 

more active stance by further going beyond their traditional role associated with funding 

research or innovation projects. This new role requires intermediating properties to enable the 

concerted action in an innovation system with an explicit tranformative agenda as well as  

transformative innovation policy appraoches.  

In practice this will require moving beyond the current focus on R&I funding to nurture niches 

and networks. While these aspects are particularly important in the pre-development and take-

off phase of system transformation, activities associated with the acceleration of system 

changes should become stringer. In order to stimluate this acceleration and a wider uptake of 

novel solutions (technological as well as non-technological), it will be necessary for both 

initiatives to mobilize also demand-side forces and policies (e.g. by including public procurers 
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and regulators in their projects and programs). In a similar vein, both initiatives need to enter 

into a strategic dialogue about necessary changes in institutional framework conditions not only 

in support of novel solutions but also for a destabilisation of regimes in different socio-technical 

systems.  

Besides this general suggestions, applicable to both initiatives, there are also differences in 

terms of where they could place an emphasis in their future development. While JPI Urban 

Europe addresses selected regime elements through enabling R&I policy experimentation at 

national level, EIT Climate KIC is mainly relying on community-driven and niche-centric activities. 

A stronger involvement of regime actors would raise the visibility of the networks that CKIC 

creates and help to create important interactions between niche and regime actors. The move 

towards creating new de-facto governance arrangements by developing long term engagements 

with regime actors as challenge owners in deep demonstrations projects is a noteworthy change 

of approach in this regard.  

JPI UE is in an early stage of development which suggests that its community will grow more 

interconnected over time. This is an important opportunity to induce some alignment and 

strategic steering across the clusters of networks that it currently creates. While local, self-

organised actor networks around particular niches are benefecial, a stronger use of network 

support measures (e.g. through communication platforms or networking events) could help to 

strike an important balance between steering and self-organisations of stakeholder networks. 

This does not necessarily mean that JPI UE has to do this by itself. Instead, interfaces with other 

organisations can be created to provide the spaces to experiment with different kinds of support 

mechanisms between different stakeholders in innovation systems.    
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Abstract 

The technological innovation systems framework is used widely in sustainability transitions 

research on emerging technologies and supports a growing body of literature that offers 

valuable empirical insights and important policy recommendations. However, when reviewing 

how this literature uses core concepts from systems thinking, this paper identifies a number of 

fundamental ambiguities and contradictions. It is often unclear if technological innovation 

systems perform innovation, production or both, there is no agreement whether their 

components are social or sociotechnical, and functional processes used to analyze change are 

defined in a way that allows for different interpretations. Since these issues may cause 

confusion and hinder cumulative knowledge development and conceptual advancements, there 

is a need to clarify the focus and improve the rigour of sustainability transitions research on 

emerging technologies. To this end, this paper proceeds to argue for a sociotechnical and 

technology-oriented perspective, suggests and defines technological systems as suitable objects 

of study, proposes methodological guidelines for applying this construct to empirical 

investigations, and shows how it can be used to analyze innovation dynamics by deriving a 

typology of transformation processes. Although some ideas presented in this paper deviate from 

the extant literature, they are likely in line with how many scholars interpret and use the 

technological innovation systems framework. The contribution of this paper should accordingly 

be viewed not as a novel approach, but as an attempt to clarify and strengthen conceptual ideas 

that already support succesful research. 
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1 Introduction 

The last decade has seen the emergence of a diverse, vibrant and growing community of 

scholars engaging in sustainability transitions research. What unifies this community is a 

common interest in increasing the scientific understanding of how sociotechnical systems of 

production and consumption change in response to environmental and social sustainability 

challenges (Köhler et al., 2019). One of the main strands of sustainability transitions research 

focuses on the development and diffusion of specific technologies that may reduce 

environmental impacts and create socioeconomic benefits. These studies often employ the 

technological innovation systems (TIS) framework, which has gained prominence as an 

analytical tool for policy-oriented studies of technological innovation (Markard et al., 2012). In 

particular, the framework offers a typology of processes, commonly referred to as functions, 

that are important for the development, diffusion and utilization of new technologies (Bergek 

et al., 2008a; Hekkert et al., 2007). Analyzing functions enables the identification of problems 

in the innovation process, which has proven useful for deriving intervention strategies for 

policymakers and other actors that have an interest in promoting a specific technology (Borras 

and Edquist, 2013; Weber and Rohracher, 2012; Wieczorek and Hekkert, 2012).    

Even though the TIS framework has been applied in several hundred scientific articles, 

including a wide range of empirical and conceptual studies, it has not escaped criticism. 

Identified weak spots, to name a few, include lack of attention to human agency and micro-

level phenomena (Kern, 2015), biased or limited view on the role of geography (Coenen et al., 

2012; Hansen and Coenen, 2015), and insufficient conceptualisation of incumbent industries 

and user structures (Markard and Truffer, 2008). Criticism along these lines have resulted in 

conceptual additions to the TIS framework and also guided empirical investigations towards 

new topics (Bergek et al., 2015; Markard et al., 2015). 

Another line of criticism, which is much less spelled out in the literature, is directed at the heart 

of the TIS framework and concerns the fundamental system definition; what components the 

system consists of, and what purpose make them form a unified whole. First, there is no 

consensus in the literature about whether a TIS is a social or sociotechnical system. The 

foundational literature (Bergek et al., 2008a, 2008b; Carlsson and Stankiewicz, 1991; Hekkert 

et al., 2007; Markard and Truffer, 2008), which is cited by most scholars that apply the TIS 

framework, is largely in agreement that the system is social, and made up of actors, networks 

and institutions. An exception is Bergek et al. (2008b), who include technology as a structural 
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component. While this approach has been adopted by many scholars in the subsequent 

literature, system definitions that focus on either social or sociotechnical components still exist 

in parallel.  

Second, the system purpose remains ambiguous throughout most of the literature. The 

foundational literature points in different directions and shows considerable ambiguity as to 

whether TISs are systems that innovate, produce or both. The definition of system purpose is 

often sufficiently vague to allow for two different interpretations; one that views the system as 

an entity that achieves change through innovative activities, and another that also includes the 

production and consumption activities that are subject to change. Although this issue was 

discussed early on by Markard and Truffer (2008), subsequent TIS studies has failed to improve 

the conceptual clarity.  

Third, and partly related to the second issue, there is ambiguity in the definition of TIS 

functions, which is the key concept used to analyze change. The typologies of functions 

commonly used in the literature have by some been referred to as “more or less arbitrary” 

(Fuchs et al., 2012, p. 12). Although this accurately highlights the absence of a deductive 

theoretical perspective that binds the system functions together, we do not see functions 

typologies as arbitrary. Foundational contributions identified key processes through extensive 

literature reviews and used these to construct categories that were considered appropriate 

(Bergek et al., 2008a; Hekkert et al., 2007). These categories were quickly adopted by 

sustainability transitions scholars and have ever since been developed pragmatically in a 

continuous scientific process. While one may criticize (or praise) the scholarly freedom of the 

process through which functions typologies have emerged, it is far from the guesswork 

suggested by the notion of arbitrariness. However, the very concept of functions is unclear and 

its relation to other parts of the TIS framework have not been thoroughly described. It is seldom 

made clear how and where system functions achieve change, and it is up for debate whether 

they should be understood and measured as causes or effects.  

Quite surprisingly, these fundamental issues have been subject to very little debate. There has 

been some discussion at scientific conferences, but few scholars have tried to increase the 

conceptual rigour by proposing and motivating clear positions and definitions. A case in point 

is a special issue in Environmental Innovation and Societal Transitions from 2015, based on a 

debate at the International Sustainability Transitions conference in Utrecht the year before 

(Truffer, 2015). Here, leading scholars debated recurrent criticism against the TIS framework 
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without any reference to ambiguities and contradicitions regarding the type of structural 

components and purpose that define the system. Discussing whether this is due to the 

complexity or sensitivity of these issues, whether they are not considered important, or whether 

they have simply passed unnoticed, is beyond the scope of this paper.  

We do, however, argue that there is an urgent need to clarity the concepts used in the 

sustainability transitions literature on emerging technologies. To begin with, it is simply 

confusing to use the same concept for different things. This lack of precision makes the 

literature difficult to comprehend for practicioners, scholars in other fields and even empirically 

oriented sustainability transitions researchers. As two of the authors of this paper can testify 

from their own experience, it also makes it harder for junior scholars to enter the field. Another 

reason is that the lack of clarity and rigour hinders cumulative knowledge development. In 

particular, this concerns extensions and refinements of the conceptual framework, but we also 

believe that a more consistent analytical approach would benefit the transferability, 

comparability and generalizability of findings from empirical case studies. In addition, a clearer 

logic will benefit the growing strand of sustainability transitions research that develop computer 

models that simulate the emergence of new technologies (Holtz et al., 2015; Walrave and 

Raven, 2016) as well as support efforts to establish links between the literatures engaging with 

innovation studies and technology assessment.  

The purpose of this paper is therefore to clarify the focus and improve the rigour of 

sustainability transitions research on emerging technologies. To that end, we will first discuss 

what it means to adopt a systems perspective on technological innovation, to give grounds for 

the need to clarify the fundamental definitions of the TIS concept. Based on this understanding, 

we proceed to elaborate on conceptual ambiguities and contradictions in the extant literature. 

We then argue that the sustainability transitions community should adopt a sociotechnical and 

technology-oriented perspective on emerging technologies, and suggest technological systems 

as suitable objects of study. We also elaborate on the main characteristics of technological 

systems, and proposes methodological guidelines for applying this construct to empirical 

investigations. In addition, we show how this construct can be used to analyze innovation 

dynamics, by deriving a typology of transformation processes.  

Although some ideas presented in this paper deviate from the extant literature, they are likely 

in line with how many scholars interpret and use the technological innovation systems 

framework. The contribution of this paper should accordingly be viewed not as a novel 
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approach, but as an attempt to clarify and strengthen conceptual ideas that already support 

succesful research. 

 

2 Methodological starting-points based on systems thinking 

It is apparent from the name that the TIS framework applies, or at least aims to apply, a systems 

approach. While systems studies, which emerged as a scientific field in the mid 20th century, 

has developed into a broad family of theories and methods, there are a few reoccurring core 

concepts. As further described below, we will take these as a starting-point for our review of 

the literature as well as for suggesting technological systems as a suitable object of study and 

proposing some methodological guidelines. 

2.1 Applying systems thinking to technological innovation 

The Merriam-Webster dictionary defines a system as “a regularly interacting or interdependent 

group of items forming a unified whole”. Specifying a system thus involves describing its 

constituent items and interconnections (Meadows, 2009). In the sustainability transitions 

literature, these are often referred as structural components. Based on the characteristics of these 

components, it is possible to distinguish between different types of systems; ecological systems 

consist of non-human life and its natural environment; technical systems consist of physical 

artifacts; and social systems consist of human agents as well as the agreements and shared 

meanings that govern their interaction (Ingelstam, 2012). In addition, there are systems that 

combine these basic types, such as socio-technical, socio-ecological, techno-ecological and 

socio-techno-ecological systems (Ahlborg et al., 2019). This typology of systems is illustrated 

in Figure 1. 
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Figure 1. A typology of systems based on the character of their structural components. 

Although technological innovation is a phenomenon that involves structures from ecological, 

technical and social domains of reality, this does not necessarily mean that all these are included 

when applying systems thinking. On the contrary, it is possible to apply system definitions that 

focus on any combination of structures and thereby capture different aspects of the innovation 

process. As we will see in Section 3, varieties of the TIS framework is in fact used to study both 

social and sociotechnical systems related to technological innovation.  

A system definition also requires a specificaton of why its structural components form a unified 

whole. This is typically done by referring to one of two properties, or to both in combination. 

First, a system is often united by a purpose or function (Meadows, 2009). Importantly, this 

neither implies that the system is “conscious” and has a “will”, nor that its components must 

share or even be aware of this purpose. It simply means that for something to be viewed as a 

system by an observer, it needs to have one or several functions.1 Second, the interaction 

between elements in a system could be qualitatively or quantitively different from the 

 

1 Note that nothing in principle prevents an observer from viewing any interacting items as a system.  
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interaction between elements in the system and those in the system environment (Simon 1962). 

However, this difference can often, if not always, be derived from a shared purpose or function. 

When applying systems thinking to technological innovation, it is important to acknowledge 

that relevant structures can relate to this phenomenon in at least three different ways. First, there 

is a set of structures that perform production and consumption activities related to the 

technology in focus. These activities are organized in value chains of interlinked processes that 

together describe how some focal product, such as electric vehicles or solar electricity, is 

created and used. In layman terms, this can be viewed as an industry, or a part of an industry 

centred on a technology, and its related market. Second, there is a set of structures that perform 

innovation activities related to the technology in focus. In other words, they develop and diffuse 

the technology in a way that implies growth or transformation of the first set of structures (i.e. 

that perform production and consumption activities). And third, there is a set of structures that 

are influenced by innovation activities related to the technology in focus.  

The three sets are different with respect to what unifies their constituent components. But in 

contrast to the domains which capture ecological, technical and social structures, these sets 

partially overlap since many components have multiple relationships with the innovation 

process. For example, firms in an industry are often involved in both production and innovation 

activities, while being affected by their outcomes. Conversely, there may exist structures that 

only influence the innovation process, while not taking part in production and consumption. 

Possible examples include a research department at a university, a tax law or a generic 

infrastructure. In addition, there are structures that are merely affected by innovation activities, 

without influencing them or being a part of the emerging industry. Examples include humans 

and animals harmed by pollution from increased production and consumption, or parts of 

society indirectly benefitting from a stronger economy resulting from such growth. 

In Figure 2, we illustrate this by letting three overlapping circles represent the sets of structures 

described above. This results in seven non-overlapping segments (1-7) that each represent 

structures with similar relationsships to the innovation process. By combining these segments, 

we may define systems with different purposes or functions. However, there are many possible 

combinations and we therefore highlight five systems (A-E) that have particular relevance for 

the continued discussion.  



Paper presented at the International Sustainability Transitions Conference 2020 

 

 9 

 

 

Figure 2. Three overlapping sets of structures that, respectively, influence the innovation process, perform 

production production and consumption activities, and are influenced by the innovation process. These result in 

seven segments (1-7) of structures with similar relation to technological innovation. By combining these segments, 

five systems (A-E) are defined. Notably, systems A, B and C correspond to the three sets of structures. 

 

Out of the systems highlighted in Figure 2, System B corresponds to the set of structures that 

perform production and consumption activities. The purpose is accordingly to create and use 

the focal product which defines the technology, and it may be viewed as an emerging industry 

and a related market. In contrast, System A corresponds to the set of structures that influence 

innovation activities that govern the development and diffusion of the technology. This implies 

that the purpose is to create, expand and transform System B. System C corresponds to the set 

of structures that are affected by innovation activities related to the technology. It accordingly 

has a different character, since its components are not united by a common purpose, but rather 

by a common source of influence (i.e. System A).2 In relative terms, we may note that the 

 

2 This means that one can question whether these structures should be referred to as a system. Nevertheless, we do 

so for the purpose of simplicity.   
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purpose of System A is to achieve change of System B, System B is subject to the change 

caused by System A, and System C is affected by the change caused by System A.  

Furthermore, System D is found in the intersection of System A, B and C (segment 1). It 

includes structures that both influence and are influenced by innovation activities, while also 

performing production and consumption activities. System E, lastly, is slightly broader since it 

also includes structures that only influence and are influence by innovation activities (segment 

2). These include a range of more general structures supporting or inhibiting innovation, and 

while not being involved in production and consumption of the focal product, they would 

nevertheless not exist without the technology, for example, a university research group focused 

on wind power development, which would not exist without wind power technology. System 

E thus includes structures that both influence and are influenced by what happens to the focal 

technology, and are accordingly unified by internal bidirectional interaction.  

When applying this framework to the literature which engages with technological innovation, 

a few things can be noted already at the outset. To begin with, constructs such as national 

innovation systems, which capture a wide range of structures that create novelty in the 

economy, ideally “all determinants of innovation” (Edquist, 1997), typically refer to a System 

A (albeit with a very broad technological focus that includes all innovation activities in a 

country). But when it comes to technological (and sectoral) innovation systems, it is less clear 

what structures the word ‘system’ is intended to capture. The main reason for this is likely the 

overlaps and complexity illustrated in Figure 2. However, most scholars are likely to include 

the structures captured by System D and E in their conception of technological innovation 

systems. The remaining question, that will be further discussed later in the paper, is the status 

of the remaining parts of System A and B.  

It should also be added that segment 3, 4 and 6 are less interesting from an innovation 

perspective. Structures in segment 3 influence the innovation process but are not influenced in 

return, while still being part of the industry subject to change. Structures in segment 6 constitute 

an inert part of the industry subject to change. While structures in segment 4 is also a passive 

part of the industry, which is influenced by the innovation process without influencing it in 

return. Notably, structures in segment 3 are hard to imagine, while structures in segment 4 and 

6 could potentially be dismissed as non-existing in practice, given that even seemingly passive 

structures of a system tend to influence change of the same system, at least at some relevant 

scales of observation. 
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In contrast, Segment 7 is clearly interesting from an innovation perspective. However, 

specifically studying these indirectly affected structures is not primarily a task for the 

sustainability transitions community, but rather belongs to the technology assessment domain.   

As demonstrated by the reasoning in this section, defining a system as an object of study for 

describing and analyzing technological innovation is far from straight-forward. The chosen 

construct can include different types of structural components (Figure 1), which may in turn be 

unified by different purposes or functions (Figure 2). There are accordingly ample possibilities 

to attach different meanings to the concept of “technological innovation systems”. From this it 

follows that ‘innovation system functions’ could mean different things for different authors and 

that system boundaries are defined differently (if at all defined).  

2.2 Qualitative and quantitative method for reviewing the literature 

In Section 3, we review the literature and try to disentangle what explicit and implicit system 

definitions that have been used by scholars that develop and apply the TIS framework. We draw 

upon the ideas presented in the previous section and focus on (i) the choice between including 

social or sociotechnical components and (ii) how the system purpose or function is defined (i.e. 

is the TIS is associated with System A, B, D or E, or possibly any other combination of 

segments that can be derived from Figure 2). Furthermore, we briefly review how this affects 

interpretations of TIS functions. 

The literature review was done in two steps. First, we performed a close reading and qualitative 

analysis of what we here call ‘foundational papers’. The reason we choose this term is that these 

are the most cited publications by scholars that develop and apply the TIS framework, which 

indicates an important influence on the subsequent literature. Second, we collected all scientific 

publications using the term ‘technological innovation system’. The search was performed in 

Scopus on June 25th 2019, using the specific search term "technological innovation system*". 

This resulted in 305 publications, out of which 225 were categorized as “Articles and reviews” 

and 80 as conference contributions, books and other publication types. From these search 

results, we defined and collected a corpus of 159 publications. The corpus was limited to articles 

and reviews published between 2009 and 2018 in peer-revied journals, and also excluded 

publications that did neither develop nor use the TIS framework (but rather some other concept 

or approach associated with the term). The collected publications were then read to 

quantitatively assess the extent to which scholars define TIS as a social or sociotechnical 
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system, respectively. A similar attempt was made to quantitatively assess how the system 

purpose is defined, but due to the abounding confusion in the literature, this turned out to be 

difficult pursue at scale. Instead, a few clear examples was collected as evidence of diverging 

understandings. In addition to the quantitative analysis, a sub-set of the corpus was read in more 

detail to inform the discussion about how the foundational papers have been interpreted and 

further developed by the subsequent literature.3 

2.3 Approach to proposing a suitable systems construct and some methodological guidelines 

for sustainability transitions on emerging technologies 

In the end of Section 3, we argue for the need to clarify the focus and improve the rigour of 

sustainability transitions research on emerging technologies, while we in Section 4 propose a 

way forward that we find particularly suitable. This involves arguing for foregrounding one 

particular type of systems construct as the object of study as well as elaborating on related 

methodological guidelines. The latter include what needs to be decided upon regarding the aim 

and scope of a given study, and how this translates to a system definition that clearly delineates 

the object of study. Our intention with the guidelines is accordingly to describe what needs to 

be stated in all empirical studies that use our suggested systems construct to investigate 

technological innovation. Methodological recommendations of this kind may facilite cross-case 

comparisons and cumulative knowledge building, and have also proven successful in other 

fields of systems studies, such as life cycle assessment (see e.g. Klöpffer (2006)).  

 

3 Ambiguities and contradictions in the technological 
innovation systems literature  

To assess how core concepts are used in the TIS literature, we first review five foundational 

papers and then turn to patterns in the subsequent growing literature. We arrive at four areas in 

need of clarification and increased rigour. 

 

3 The review was also informed by the authors’ accumulated experience from years spent working with the TIS 

framework and trying to apply it to empirical cases. Notably, the authors include one senior scholar with 

experience in the field going back two decades as well as two junior scholars that have strived to make sense of 

the extant literature during their PhD studies. 
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3.1 Foundational papers 

It is commonly accepted that the TIS concept was first introduced in a paper by Carlsson and 

Stankiewicz (1991), even though they actually proposed the concept of technological systems 

(Table 1). The authors define these as “a network of agents interacting in a specific 

economic/industrial area under a particular institutional infrastructure or set of infrastructures 

and involved in the generation, diffusion, and utilization of technology. Technological systems 

are defined in terms of knowledge/competence flows rather than flows of ordinary good and 

services.” (Carlsson and Stankiewicz, 1991, p. 111). They thus emphasize networks of agents 

as the main structural components, while institutions are treated as given and somewhat static, 

rather than interdependent and interacting system components. In addition, they quite clearly 

imagine a social system that lacks technical components, which stands in sharp contrast to other 

scholars who, in contemporary work, use the term ‘technological system’ to refer to a 

sociotechnical system (Hughes, 1987).  

Regarding the system purpose, Carlsson and Stankiewicz (1991) are rather vague and arguably 

fail to clarify the relation between a technological system and an industry which employs 

technology to engage in production and consumption. On the one hand, the authors portray a 

technological system as similar to a national innovation system – albeit one that transcends 

national borders, focuses on a part of the economy (a techno-industrial domain) and pays more 

attention to micro-level developments – and appear to be mainly interested in what the system 

does, not in how it develops over time. This suggests that technological systems achieve, rather 

than are subject to, technological change (system A rather than system B). On the other hand, 

the authors refer to the utilization and exploitation of technology and refrain from restricting 

the system to novelties and innovations, which implies that established practices and products 

are in fact included as well. This indicates the opposite view, namely that technological systems 

are subject to technological change. A possible interpretation is that the authors understand 

technological systems as some kind of layer, domain or container in which new technologies 

are both generated and exploited. This is both in line with the proposed system definition and 

indicated by the fact that the discussion revolves around what happens in a loosely defined 

economic/industrial area, rather than with respect to one or several specific technologies. 

Throughout the 1990’s and early 2000’s, the concept was further developed and used in 

numerous empirical studies, mainly by a group of Swedish scholars (Carlsson et al., 2002). In 

2008, this resulted in a publication that outlined an analytical framework for studying emerging 
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technologies from a policy perspective, building on what was now referred to as technological 

innovation systems, TISs (Bergek et al., 2008a). Here, the authors propose that “the components 

of an innovation system are the actors, networks and institutions contributing to the overall 

function of developing, diffusing and utilizing new products (goods and services) and 

processes” (Bergek et al., 2008a, p. 408). They also describe a TIS as an innovation system 

focused on a specific technology, which is defined as either a product/artefact or a knowledge 

field. The publication thus advances Carlsson and Stankiewicz's (1991) system definition in 

three main ways. First, TISs are clearly associated with novelty and innovation, both in referring 

to new products and processes in the system definition and through the addition of innovation 

to the term technological system. Second, institutions are explicitly included as structural 

components next to actors and networks. And third, the system is focused on a specific 

technology, rather than any innovation activity in a loosely defined area. Moreover, it 

elaborated on an analytical approach focused on functional dynamics, which had been 

introduced in prior publications. The breakthrough insight behind the functions framework was 

that the performance of an innovation system cannot be evaluated by examining its structural 

composition, as had been common practice in the broader innovation systems literature, but 

rather requires a focus on how interactions among structural components influence different 

parts of the innovation process. To enable such process-oriented analyses, Bergek et al. (2008a) 

define functions as processes “which have a direct and immediate impact on the development, 

diffusion and use of new technologies, i.e. the overall function of the TIS as defined above” (p. 

409). Based on an extensive literature review, they also establish a list of seven such functions 

(Table 2).  

While advancing the framework in many ways, ambiguities with regards to the system purpose 

persist, even though it seems as if the authors view the development, diffusion and use of 

technology as a phenomenon that is achieved by, rather than occurs within, TISs (system A 

rather than B).4 In addition, while stating only social components throughout the text, they in 

one place explicitly identify TISs as “socio-technical systems” (Bergek et al., 2008a, p. 408).  

 

4 For example, the authors write that “TISs do not only contain components exclusively dedicated to the technology 

in focus, but all components that influence the innovation process for that technology” (p. 409),  which clearly 

categorize TIS as a system B. However, later in the paper they write things like “At some point in time, the TIS 



Paper presented at the International Sustainability Transitions Conference 2020 

 

 15 

Table 1. System descriptions in five foundational publications on technological innovation systems. 

Publication System description 

Carlsson and Stankiewicz (1991) “A technological system may be defined as a network of agents 
interacting in a specific economic/industrial area under a particular 
institutional infrastructure or set of infrastructures and involved in the 
generation, diffusion, and utilization of technology. Technological 
systems are defined in terms of knowledge/competence flows rather than 
flows of ordinary good and services.” (p. 111) 

Bergek et al. (2008a) “The components of an innovation system are the actors, networks and 
institutions contributing to the overall function of developing, diffusing 
and utilizing new products (goods and services) and processes” (p. 408) 
“TISs do not only contain components exclusively dedicated to the 
technology in focus, but all components that influence the innovation 
process for that technology” (p. 409) 

Bergek et al. (2008b) “The components of a technological innovation system are the actors, 
networks and institutions contributing to the development, diffusion and 
application of a particular technology [...]. In line with a number of 
previous authors [...], we also include the technology as such among the 
components.” (p. 576)  
“[a TIS] focuses on the innovative activities within [a broader system that 
includes production and consumption activities]” (p. 576) 

Hekkert et al. (2007) “[a technological system is] a network of agents interacting in the 
economic/industrial area under a particular institutional infrastructure [...] 
and involved in the generation, diffusion, and utilization of technology. 
[...] it is useful to think in terms of technological systems as a special 
version of innovation systems. A technological system is a combination 
of interrelated sectors and firms, a set of institutions and regulations 
characterizing the rules of behavior and the knowledge infrastructure 
connected to it.” (p. 416) 

Markard and Truffer (2008a) “a set of networks of actors and institutions that jointly interact in a 
specific technological field and contribute to the generation, diffusion and 
utilization of variants of a new technology and/or a new product.” (p. 611) 

 

 

 

 

may be able to ‘change gear’ and begin to develop in a self-sustaining way as it moves into a growth phase” (p. 

420), which seems to indentify TIS with a growing industry – i.e. a system A.   
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Table 2. Lists of functions proposed in the foundational literature on technological innovation systems. 

Bergek et al. (2008a) Hekkert et al. (2007) 

Knowledge development and diffusion 
Influence on the direction of search 
Entrepreneurial experimentation 
Market formation 
Legitimation 
Resource mobilization 
Development of positive externalities 

Entrepreneurial activities 
Knowledge development 
Knowledge diffusion through networks 
Guidance of the search 
Market formation 
Resources mobilization 
Creation of legitimacy/counteract resistance to change 

 

While Bergek et al. (2008a) only includes social structural components, a contemporary 

publication from the same research group introduces the idea of including technology as a 

structural component making the TIS explicitly sociotechnical (Bergek et al., 2008b). 

Moreover, the authors clarify the system purpose by first distinguishing between a TIS and a 

broader system that describes how a societal function related to a specific technology is fulfilled 

(through activities of innovation, prodution and consumption), and then confining the former 

to the innovative activities within the latter (hence they seem to refer to system D or possibly 

E). In addition, they propose that functions “influence the build up of system structures” 

(Bergek et al., 2008b, p. 578), which goes beyond the descriptions offered by Bergek et al. 

(2008a). But while indicating that this structural build-up occurs in the TIS, Bergek et al. 

(2008b) do not offer an explanation to how this is linked to the more broadly defined system 

(system B?) where production and consumption activities also occur.  

A few years before the publications by Bergek et al. (2008b, 2008a), the idea of studying 

innovation systems related to specific technologies had started to attract the attention of Dutch 

and Swiss scholars. They exchanged ideas and engaged in fruitful discussions with their 

Swedish colleagues, both at conferences and in some joint projects, which explains similarities 

across largely contemporary publications. Nevertheless, slightly different perspectives on TISs 

can be identified.  

In 2007, the Dutch scholars presented their understanding of the functional dynamics approach 

to analyzing emerging technologies (Hekkert et al., 2007), which was inspired by earlier work 

by Bergek and colleagues. Referring to Carlsson and Stankiewicz (1991), Hekkert et al. (2007) 

describes a technological system as “a combination of interrelated sectors and firms, a set of 

institutions and regulations characterizing the rules of behavior and the knowledge 

infrastructure connected to it” (Hekkert et al., 2007, p. 416). This quite vague description of 
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system components is later simplified to actors, networks and institutions. The authors point 

out that the term technological system is used by Hughes (1987) and others that study large 

technological systems (LTS), who include physical artifacts as system components. They 

therefore adopt the term Technology Specific Innovation Systems, to highlight that their 

understanding of innovation systems focuses on social rather than technical components. 

However, this term was in later publications abandoned in favor of TIS.  

With regards to the system purpose, Hekkert et al. (2007) refer to the development, application 

and diffusion of new technological knowledge, which as discussed above leaves ample room 

for interpretation. It should be noted, though, that the authors cite Lundvall’s (2001) claim that 

“it is useful to think in terms of technological systems as a special version of innovation 

systems” (Hekkert et al., 2007, p. 416), hence comparable to national and sectoral systems of 

innovation, and thus leaning towards characterizing TIS as a system A.  

Hekkert et al. (2007) seem to view functions as a way to categorize activities and events in 

innovation systems. This stands in contrast to Bergek et al. (2008a), since in their view any 

activity or event can contribute to several sub-processes in the overarching innovation process. 

The difference is even clearer when compared to Bergek et al. (2008b), where functions are 

defined based on their effect (new structure) rather than on their cause (activities). But at the 

sime time, Hekkert et al. (2007) and Bergek et al. (2008a) derive similar list of functions, which 

indicates that their ideas are not too far apart (Table 2). 

In contrast to their Swedish and Dutch colleagues, the Swiss scholars arrive at the concept of 

TISs as a way to integrate the separate research strands dealing with innovation systems and 

technological transitions. Markard and Truffer (2008a) define a TIS as “a set of networks of 

actors and institutions that jointly interact in a specific technological field and contribute to the 

generation, diffusion and utilization of variants of a new technology and/or a new product.” (p. 

611). The authors accordingly imagine a social system that consists of actors, networks and 

institutions, which is in line with Bergek et al. (2008a) and Hekkert et al. (2007). They are, 

however, quite ambigous as to whether the innovation as such, which most often has a partly 

technical character, should be included in the innovation system. As they put it: “We think that 

[this] has to be seen as an analytical choice. In reality, the results of the innovation process feed 

back directly into its determinants. Due to this close and critical interaction we suggest to regard 

the innovation itself as a part of the system, a part that is not genuinely different from other 
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system elements except from the fact that it is the element an innovation researcher might be 

most interested in studying” (Markard and Truffer, 2008, pp. 599–600).  

Based on Malerba’s discussion of sectoral innovation systems (Malerba, 2002), Markard and 

Truffer (2008a) make the important observation that the same network of agents can be 

involved in both production and innovation. While conceding that “The distinction between 

production systems, incremental innovation processes and radical innovation structures is 

mostly not very clear-cut” (Markard and Truffer, 2008, p. 610), the authors also argue that the 

concept of TISs should be restricted to radical innovation processes, and not used to describe 

and analyze neither production nor incremental change. In addition, they highlight that this 

implies that “a TIS begins at some point in the formative phase and ends at some point in the 

growth phase” (Markard and Truffer, 2008, p. 611). 

Markard and Truffer (2008a) also discuss how far a TIS reaches given this system purpose and 

arrive at a position which adopts a narrow system boundary that only includes structural 

components that are closley related to, and supportive of, the innovation process. The authors 

argue that a broader boundary that include everything that influences the innovation process 

(system A) is problematic since “including ‘all important factors’ means that no distinction is 

made between those influences, which are closely related to the innovation process and part of 

potential feedback loops, and those that are not affected by the innovation process” (p. 601), 

and that including also negative influences would make the concept “degenerate into a merely 

descriptive bracket for very different processes and structures. As a consequence, it would loose 

almost every explanatory power.” (Markard and Truffer, 2008, p. 610). This stands in sharp 

contrast to Bergek et al. (2008a) and Hekkert et al. (2007), who include most, if not all, factors 

that influence the innovation process. Markard and Truffer (2008) thus seem to identify TIS as 

a system D or E. 

To conclude, the foundational literature is not only vague but also points in different directions 

when it comes to some of the basic tenets of the TIS framework (Table 1). The dominant 

viewpoint seems to be that TISs consist of social structures, although the idea of including 

technical components is introduced. Some contributions clearly state that the TIS purpose is to 

carry-out innovation processes, or more generally, to influence the innovation process  (system 

A), but most are ambiguous as to whether the utilization of their results is included as well 

(system B). Two contributions suggests that the system boundary of the TIS is further narrowed  

to technology centred structures (system D or E). These differences also give rise to ambiguities 
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when it comes to the more precise definition of functions, which is the key concept used to 

analyze change.  

3.2 A growing literature and four areas in need of clarification and increased rigour 

The publications by Carlsson and Stankiewicz (1991), Bergek et al. (2008b, 2008a), Hekkert et 

al. (2007), and Markard and Truffer (2008a), have become the foundation for a steadily growing 

research field that applies and advances the TIS framework. A search in the article database 

Scopus in the mid 2020 using the term ‘technological innovation system’ results in well over 

300 publications. Empirical studies have investigated the dynamics of innovation processes 

related to technologies in sectors such as energy (Dewald and Truffer, 2011; Foxon et al., 2010; 

Jacobsson and Karltorp, 2013; van Alphen et al., 2009; Wieczorek et al., 2013), transport 

(Hillman and Sandén, 2008; Kivimaa and Virkamäki, 2014; Markard et al., 2009; Suurs et al., 

2010), wastewater treatment (Bichai et al., 2018; Binz et al., 2014, 2012) and agriculture (König 

et al., 2018; Sixt et al., 2018), to mention a few. The TIS framework has not only come to 

occupy a central position in the sustainability transitions community (Köhler et al., 2019; 

Markard et al., 2012), but also been tested and applied by government agencies that develop 

and implement national technology policies (The Swedish Energy Agency, 2014). 

Since the foundational publications, many aspect of the TIS framework have been further 

developed. Particular attention has been given to the role of geography, the influence of 

contextual structures, and the micro-level foundation. Scholars have also refined the 

understanding of the empirical characteristics of several functions, explored their influence on 

innovation dynamics, suggested new processes to complemented existing typologies (Binz et 

al., 2015; Kivimaa and Kern, 2016; Perez Vico, 2014). However, the basic tenets of the 

framework have remained intact and consequently a number of fundemental ambiguities and 

contradictions have been left largely unresolved. 

First, the literature is contradictory with regards to whether TISs are social or sociotechnical 

systems. While some scholars include technology or physical artifacts as structural components 

(Mäkitie et al., 2018; Sandén and Hillman, 2011; Stephan et al., 2017; Suurs and Hekkert, 2009; 

Wieczorek and Hekkert, 2012), as suggested by Bergek et al. (2008b), others maintain a social 

perspective (Binz et al., 2014; Coenen et al., 2012; Dewald and Truffer, 2011; Gosens et al., 

2015; Musiolik et al., 2012; Quitzow, 2015). In fact, some researchers even switch between the 

social and sociotechnical perspectives in different publications, which suggests that the TIS 
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community considers the inclusion of technical structures to be an analytical choice rather than 

a fundamental part of the analytical framework. However, a fair share of all publications are 

unclear, ambiguous or even contradictory, describing the system as social and sociotechnical 

in the same paper. Figure 3 provides an account of to what extent it is possible to discern if 159 

TIS papers published between 2009 and 2018 define a TIS as a social or sociotechnical system. 

With an increasing number of papes, there is no concensus and the level of clarity in not 

increasing. 

  

 

Figure 3. A quantitative aseessment of how TISs are defined in terms of the included types of structural 

components. 

Second, there is considerable ambiguity when it comes to the purpose of a TIS. After the 

foundational publications, clarifications have been made along two opposite lines of reasoning.5 

 

5 In addition, we note that the proposition that TIS should be reserved for radical innovations seems to have been 

abandoned by its proponents, since Markard et al. states that “The TIS concept covers both emerging and mature 

technologies.” (2016, p. 332) 
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On the one hand, Sandén and Hillman (2011)6 propose that the purpose of TISs is to create a 

new production and consumption system for a specified focal product (which is in fact how 

they define technology), and also suggest that a TIS can be understood as a model of change 

rather than as a real-world system. While the latter part of their proposition has not received 

much attention, a number of scholars seem to agree that TISs create production and 

consumption systems (TIS as system A). On the other hand, several contributions describe TISs 

as systems that involve both innovation, production and consumption, even though this choice 

is rarely motivated and fully explained. Examples include Mäkitie et al.  (2018), who describe 

a TIS as “a nascent industry” (p. 814) (i.e. system B), as well as numerous contributions that 

structure TISs as value chains and thus indicate a similar view (Andersson et al., 2018; Stephan 

et al., 2017) See Table 3 for a few typical examples from both categories. 

Besides these clarifications, our review of 159 papers published between 2009 and 2018 reveal 

that the vast majority of TIS studies refrain from specifying the system purpose beyond 

references to the foundational literature (which is ambiguous as discussed in the previous 

section). This means that we cannot know what function scholars actually imagine that a TIS 

fulfills in its broader context. Nevertheless, much of the literature seems to identify TIS with 

an emerging production and consumption system (that also involved in innovation and its own 

growth). To begin with, the way conceptual development related to context is carried-out offers 

some insights. For example, the contribution by Bergek et al. (2015) describe a range of 

structures that influence the innovation process are localized to the context of the TIS, not 

within the TIS. This clearly disqualify TIS from being a system A, making it either a system B, 

D or E. In addition, it seems that the term TIS can in many empirical studies be exchanged for 

industry or sector, without any apparent loss of meaning, and arguably with a clearer exposition 

as a result.  

 

 

 

 

 

6 This publication in fact draws upon ideas presented in a report published already in 2005 (Sandén and Jonasson, 

2005). 
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Table 3. Examples of TIS interpretations that are in line with System A and System B defined in Section 2.1. 

System A: A TIS is a system of structures that 
influence innovation activities – it creates, 
expands and transforms an industry 

System B: A TIS is a system of structures that 
perform production and consumption  
activities – it constitutes an emerging industry 

"This means that the innovation process takes place 
within a system comprised of different actors who 
contribute to the overall goal of the innovation system: 
the development and diffusion of the innovation in 
question.” (Rojon and Dieperink, 2014, p. 395)  

 

"Recent insights suggest that TIS facilitates the 
creation of markets and the development of 
entrepreneurial activities around technologies by 
fulfilling key activities and processes…. It follows that 
diffusion of technologies would be enabled by 
improved functional performance of the relevant TIS." 
(Tigabu et al., 2015, p. 332) 

 

“The TIS is the systemic description of how [a 
production system] emerge, develop and expand.” 
(Andersson et al., 2017, p. 143) 

 

"The expected results of technological innovations 
systems are an improvement of or a new product, 
process development activities, and market 
development or service improvement activities." 
(Sambo and Alexander, 2018, p. 3) 

”Van de Ven and Garud (1989, p. 203) and de 
Fontenay and Carmel (2001, p. 26) appropriately 
describe the formative stage as one where 
accumulation of many small changes begins to form a 
new entity, industry or TIS.“ (Jacobsson, 2008, p. 
1494) 

 

“[...] we apply a value-chain perspective to TISs. We 
include all (vertically and horizontally) related parts 
of the value chain into our conceptualization of a TIS, 
which represents an integrated approach. This 
approach proposes a clear definition of the boundaries 
of a TIS that considers the fact that many technologies 
are developed, produced and used across sectors, and 
allows TIS to be delineated from sectoral systems of 
innovation.” (Stephan et al., 2017, p. 710) 

 

“Recent studies have shown that established sectors 
can indeed exercise significant influence on an 
emerging TIS, understood here as a nascent industry.” 
(Mäkitie et al., 2018, p. 814) 

 

Third, the system purpose is rarely translated to boundaries that clearly define the technology 

in focus. As the foundational literature made clear, it is not sufficient to specify a focal product 

or knowledge field, without also determining the breadth of included applications (Bergek et 

al., 2008a; Markard and Truffer, 2008). This argument is extended and generalized by Sandén 

and Hillman (2011), who show that defining a technology implies specifying a bundle of 

alternative value chains that describe the production and use of a focal product. Nevertheless, 

the literature most often employs quite vague technology definitions. Most scholars seem to 

find it sufficiently clear to set boundaries by referring to a product, such as wind power, without 

specifying which production techniques and applications, as well as what parts of their value 

chains, that are included in the object of study. This is of course problematic since it is very 

different to analyze the emergence of an industry that produces wind power plants, an industry 

https://www-sciencedirect-com.proxy.lib.chalmers.se/science/article/pii/S0301421507005538?via%3Dihub
https://www-sciencedirect-com.proxy.lib.chalmers.se/science/article/pii/S0301421507005538?via%3Dihub
https://www-sciencedirect-com.proxy.lib.chalmers.se/science/article/pii/S0301421507005538?via%3Dihub
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that produces wind power (i.e. electricity), and a market that uses electricity. In addition, it has 

implied that the literature tends to portray innovation as a one-dimensional diffusion process, 

while largely neglecting the multi-dimensional characteristics of its results (Yap and Truffer, 

2018). 

Fourth, even though the concept of functions has proven useful in empirical studies, it is unclear 

how it relates to other parts of the TIS framework. Functions are often described as sub-

processes to the overarching innovation process, and seen as a way to decompose the system 

purpose (i.e. function) into a typology that enables analyzing system dynamics and contextual 

influence. Some also suggest that functions influence the build-up of system structure. But since 

the purpose and boundaries of TISs are ambigous, it remains unclear whether the change 

process captured by functions occurs within the system, among structures in its context or 

between context and system. Furthermore, it is rarely made clear whether functions should be 

understood and measured as causes or effects of structural change.7 This has led to confusion 

about how to classify data and consequently about the meaning of different functions. For 

example, the function “market formation” is often indicated by regulative rules that stimulate 

demand (cause), and more seldom by the sales transactions themselves or the entry of users 

(effect). On the other hand, “knowledge development” is typically captured by patent or paper 

publications (effect) rather than R&D funding (cause), which instead is captured by “resource 

mobilization”. In addition, most functions typologies used in the literature, including the ones 

presented in foundational contributions, are derived inductically from a broad literature, rather 

than deductively from a coherent model, and therefore arguably have considerable overlaps and 

fail to show that categories are exhaustive (in the sense that the functions together describe all 

aspects of the innovation process).  

In fact, we would even argue that there is no convincing conceptual distinction between 

structure and functions. It has not been made clear why a system attribute such as networks is 

treated as a structural component, while markets are discussed as the result of a functional 

 

7 Even if causality is circular, i.e. structures and processes are linked in loops of causality, it matters if a type of 

process and theoretical construct such as ‘function’ is defined based on a well-defined effect, that may have many 

causes, on a well-defined cause, that may have many effects, or are only labels of ill-defined processes with many 

causes and effects. In the worst case, different (implicit) definitions of what a function represents exist in the same 

text.  
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process. A possible distinction could be based on how stable different attributes are over time, 

but it seems difficult to motivate why actors should be regarded as more enduring than the 

physical infrastructure that results from resource mobilization. Functions may also be 

understood as more emergent properties of the system, but there are no clear reasons to view 

markets as more emergent than networks. To us, this suggests that the functions concept has 

been used to add categories and corresponding datasets that were not established in lists of 

structural components often used in the innovation systems literature. Another possible 

explanation is that functions initially were intended to be a link between the structure of an 

innovation system categorized as a system A and the change they produce in a different system 

(system B). But due to the real world overlaps between these systems and the lack of clear 

systemic expositions in foundational papers, this got lost already at the outset. 

4  (Re)introducing technological systems as sociotechnical 
and technology-oriented objects of study 

The previous section highlighted considerable ambiguities and contradictions in how systems 

concepts are used to study emerging technologies in the sustainability transitions community. 

It is apparent that investigations can depart from system definitions that include social or 

sociotechnical structures, unified by different purposes or functions. While these are all valid 

analytical approaches that are likely to highlight different aspects, we believe that they are 

sufficiently different to warrant conceptual distinction. Moreover, we see reasons for transition 

scholars to adopt a specific perspective for studies of emerging technologies. 

To begin with, we argue that the inclusion of technical structural components is important . One 

reason is that physical artifacts are highly involved in interactions that govern both innovation, 

production and consumption. Just like social institutions, the material aspects of technology are 

not only created in the interaction of agents, but also constitute factors that enable and constrain 

their behaviour.8 And even though we acknowledge that some aspects of this interaction can be 

captured through the immaterial aspects of technology, as suggested by Jacobsson and Bergek 

 

8 We thus deviate from the ontological foundation of the MLP (Geels, 2002), which focuses on institutional 

structures, and agree with recent criticism against its neglect of material structures  (Svensson and Nikoleris, 2018). 

At a more fundamental level, it can be noted that we reject Giddens (Giddens, 1984) structuration theory, in favor 

of a transformational model inspired by critical realist thinking. 
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(2011), we believe that important perspectives on the innovation process may pass unnoticed if 

physical artifacts are not included as structural components in the object of study.9 It is also 

difficult to incorporate a comprehensive conceptualization of the results and consequences of 

the innovation process without adopting a sociotechnical perspective. In particular, the impact 

of technological knowledge on the natural environment is clearly mediated through physical 

artifacts.10  

Furthermore, when it comes to the purpose or function which unite the sociotechnical 

components included in the system, we believe that there are strong reasons to adopt a 

perspective centered on the purpose of the technology in focus, while including all structures 

that can be considered “specific” to this technology. This implies that the system ought to 

include structures that perform production and consumption activities as well as structures that 

both influence and are influenced by innovation activities. To begin with, delineating the object 

of study in this way shifts the focus from the creating to the created, which complements the 

scrutiny of innovation dynamics with attention to its consequences. This is arguably more in 

line with the overarching ambition of sustinability transitions research, whose interest lies not 

in blindly stimulating technological innovation, but in shaping change processes to promote 

specific outcomes. In this respect, a technology-oriented perspective highlights the 

multidimensional nature of sociotechnical change by including emerging industries and 

markets in the system, rather than treating them as an outcome of a system that only captures 

structures that perform innovation activities. This in turn enables a closer link to the equally 

 

9 As noted by Edquist (2004), actors are the players and institutions are the rules of innovation systems. The 

question is what corresponds to the equipment. Consider the game of ice hockey – only knowing about the players 

and the rules will not allow you to understand, reconstruct or predict what will happen in the game. To do that, 

you have to know about the equipment and its characteristics. After all, the game would be very different if the 

players wore sandals instead of skates, held rackets rather sticks, and ran around on gravel instead of effortlessly 

gliding on well polished ice. 

10 This of course raises the question of whether the natural environment should be represented by, for example, 

ecological structural components (see Ahlborg et al. (2019) for an exploration of this socio-techno-ecological 

perspectives). Although conceptual development in this direction may be a fruitful topic for future research, we 

maintain that it is less problematic to exclude ecological structures than it is to adopt a purely social perspective. 

This is because ecological structures can, to a large extent, be conceptually transformed into physical artifacts as 

they are brought into sociotechnical interactions. 
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multidimensional objectives that policymakers and other actors aim to achieve. A technology-

oriented perspective also constitutes an important step away from the outdated emphasis on 

growth and expansion, and embraces an attitude that highlights directions, configurations and 

shapes as well as their consequences for society and the natural environment. In addition, it 

may, as we will se in the next section, facilitate efforts to build more rigorous conceptual models 

of sociotechnical change. 

To operationalize this sociotechnical and technology-oriented perspective, we propose that 

sustainability transitions research on emerging technologies should adopt what we refer to as 

technological systems as objects of study.11 Importantly, this concept should not be confused 

with the way Carlsson and Stankiewicz (1991) use the term. But as we will see, our definition 

of technological systems is quite in line with how it is used by scholars such as Hughes (Hughes, 

1987). If the term “technological innovation system” is used in parallel, to avoid confusion we 

suggest that it should exclusively refer to the theoretical model that describes the emergence, 

development and transformation of a technological system (and not the technological system 

itself).12 In the following, we will define and elaborate on the characteristics of technological 

systems, propose methodological guidelines for applying this construct to empirical 

investigations, and show how it can be used to analyze change.   

4.1 System definition and purpose 

A sociotechnical and technology-oriented perspective on technological innovation calls for a 

system definition that includes both social and technical structural components, which are 

 

11 The reason for choosing the term technological systems rather than sociotechnical systems, which probably has 

a similar meaning for many scholars, is threefold. First, it highlights that the starting-point when defining the 

system is a technology – that is, a process – rather than a set of sociotechnical structures, even though the system 

certainly consists of the latter. Second, it suggests that the focus is on a specific technology, rather than an industry 

or economic sector. That said, the latter can certainly defined as a single rather than a collection of technologies, 

but this is uncommon in the literature. And third, it indicates that the delimitation to social and technical structures 

is an analytical choice and also paves the way for an extension of the construct towards including the natural world 

as well. 

12 One might, however, want to abstain from discussing two different types of “systems” in fear of confusing a 

braoader audience.   
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unified by a purpose related to the technology of interest. We therefore define technological 

systems as follows: 

A technological system is as a set of social and technical structures, that perform the function 

of a specific technology, and that exist in a given spatial region and time period.   

The purpose of a technological system is accordingly to perform the function of a specific 

technology. In our conception, this function has two elements. On the one hand, it includes the 

production and consumption of a focal product, which in fact defines the technology. On the 

other hand, it includes an autopoetic element that sustains and develops the system’s ability to 

create and use the focal product. This latter element corresponds to activities carried-out by 

technology-specific structures that both influence and are influenced by the innovation process. 

These structures may engage in production and consumption activities as well, but also play a 

role that is limited to how such activities develop over time (i.e. innovation).13  

Returning to the framework presented in Section 2.1, the purpose of technological systems thus 

corresponds to the shaded segments in Figure 4a. It should be reiterated, however, that the 

striped segments may in fact not exist, or at least be irrelevant in practice. If this is accepted, 

the system definition we propose is in fact the same as the System E defined in Section 2.1, 

which allows for the more simplified illustration presented in Figure 4b. The simplified 

illustration highlights two important aspects of technological systems. First, it shows that it is 

a construct that explicitly links the innovation process to its outcomes. Second, it may serve as 

a starting-point for efforts to build more rigorous models of sociotechnical change. This is 

because the different segments can be linked to attributes of such models; structures that only 

influence innovation are independent variables, structures in the technological system are state-

variables of the model, and structures that are only affected by innovation are dependent 

variables. 

 

13 Our understanding of technological systems is accordingly similar to how we tend to perceive organisms. Take 

a tree as an example. As a system, this organism includes cells that perform photosynthesis, cells that support this 

function, and cells that sustain and develop the tree’s ability to perform this function in the future. 
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Figure 4. Technological systems as constructs that capture structures that support and perform production and 

consumption as well as structures that both influence and are affected by the innovation process. Figure 4a presents 

an elaborated version while Figure 4b presents a simplified version. Based on Figure 2. 

 

It should be emphasized, however, that the fact that technological systems have a purpose does 

neither mean that actors in the system necessarily share or are even aware of this purpose, nor 

that they, and other system structures, play a supporting role with respect to the technology in 

focus. On the contrary, some actors can have different objectives or be ignorant about their role 

in the system, while a wide range of system structures may hinder its functionality. 

Nevertheless, what makes the structures in a technological system form a unified whole is that 

their interaction, together with structures in the system context, results in the performance of a 

given technological function. 

Finally, it should be noted that even though the purpose of a technological system is to perform 

a technological function, this does not necessarily have to occur in the real world. In contrast, 

the system structure may be limited to a fleeting thought or an idea scribbled down on a piece 

of paper, albeit one that may eventually develop into production and consumption activities that 

permeate major parts of the economy. The purpose of a technological system should 
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accordingly be understood conceptually; it is used to analytically define a particular slice of 

reality, not to describe the real characteristics of structural interaction. 

4.2 Structural components 

As stated in their definition, technological systems consist of social and technical structures. To 

support description and analysis, these broad categories have to be unpacked in a way that 

provides a more fine grained understanding of structural components. While using slightly 

different sub-categories, various strands of the sustinability transitions literature seem to agree 

on a limited number of distinguishable components that together constitute social and technical 

structure (Bergek et al., 2008b; Geels, 2004; Hughes, 1987; Rip and Kemp, 1998; Sandén and 

Hillman, 2011; Wieczorek and Hekkert, 2012). Building on these publications, we will here 

propose that technological systems consist of three basic structural components – artifacts, 

actors, and agreeings – and also suggest a way to further decompose these into sub-components 

and sub-sub-components.14 

 

14 Admittedly, the terms artifacts, actors and agreeing are quite far from the language used by the general public, 

policymakers and many researchers when talking about technological innovation. They may, however, be 

popularly translated to things, people and culture, which are concepts that can be interpreted in a reasonably similar 

way. 
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Figure 5. The basic structural components of technological systems and a possible way to decompose these into 
sub-components and sub-sub-components. 

 

To begin with, physical artifacts make up the technical part of technological systems. All 

artifacts are combinations of less complicated artifacts, and they may also be combined in 

different ways to form more complicated artifacts (Arthur, 2009). A possible way to decompose 

artifacts into sub-categories is to distinguish between goods and infrastructures, which differ 

in how they relate to the system function. Goods include components, sub-systems and physical 

products that flow through value chain process. In contrast, infrastructures include tools and 

equipment that support these processes as well as facilities for research, test and demonstration 

that rather sustain and develop their future performance. However, a given artifact can be seen 

as both a good and an infrastructure, depending on the technology in focus. For example, a road 

that gives access to remote areas is an important infrastructure for wind power technology, but 

rather a good for a technology focused on the production and consumption of the road as such. 
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Note also that artifacts can be combined either through physical links (which connect 

components in a machine) or flexible interfaces (such as fueling stations and cars). 

The social part of technological systems fundamentally consists of human beings, either as 

individuals or organized in larger collectives such as organizations, networks and markets. We 

will refer to these as actors, to highlight that they are the only source of agency in sociotechnical 

systems. This is in line with most of the literature, even though the term agent is sometimes 

used either interchangeably or to refer to an individual rather than a collective. Actors can be 

further decomposed into the sub-categories organizations, networks and markets, which 

constitute different ways to organize human beings (Powell, 1990). In turn, it may be useful to 

further decompose organizations into households, firms, government agencies, universities and 

research institutes, civil society organizations and households. Notably, this implies that 

individual human beings only appear as parts of organizations. 

Apart from human beings, the social part of technological systems includes agreements and 

shared meanings, which we will for simplicity shorten to agreeings. This is a formational 

structural component that is created as a result of the actions and interactions of actors, while 

also excerting a strong influence on their behavior (Giddens, 1984). While agreeings largely 

correspond to what is sometimes referred to as the intersubjective domain of reality, they can 

be embedded in the minds of actors, materialised in the structure of artifacts, and stored and 

transferred via symbolic systems. In other words, they have an objective and subjective 

representation. One way to decompose agreeings is to distinguish between institutions, 

knowledge and money. Institutions shape what actors perceive as permitted, desirable and 

expected, and thus excert a regulative, normative and cognitive influence on their behaviour. 

To increase the resolution, institutions can be further decomposed into formal laws and 

regulations, semi-formal standards and routines, as well as informal norms and beliefs. 

Knowledge is basically a justified belief or expectation about what is or will be, which makes 

it similar to cognitive institutions. However, a distinction can be made between the two by 

viewing knowledge as a higher-level fact based on cognitive institutions as lower-level 

building-blocks.15 Money, is in its essence an agreed upon relational property between actors; 

 

15 For example, while knowledge about offshore wind power describes how technical and social components can 

be organized to produce electricity by harnessing flows of air, cognitive institutions rather determine what meaning 

an actor associates with basic terms such as offshore, wind and power. 
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a dept that has become storable and transferrable both as a physical and immaterial resource 

(Graeber, 2011).16 It may be further decomposed into payments, that are made as goods flow 

through processes of production and consumption, and accumulated financial capital. 

4.3 Applying and specifying technological systems for analytical purposes 

When applying the technological systems concept to empirical investigations of sociotechnical 

change, a necessary first step is to specify the analytical goal and scope of the study. 

Unfortunately, this is often lacking in the sustainability transitions literature, which at times 

makes it difficult to interpret and compare empirical findings.  

The specification of research goal should clarify whether the study is retrospective or 

prospective and whether it has a descriptive or normative ambition, see Figure 6. Although 

there are certainly possible combinations of these types, they may serve as a useful framework 

when reflecting upon and describing the intention of an empirical analysis. 

 

Figure 6. Explanation, prognosis, evaluation and prescription as different research goals. 

 

The specification of research scope corresponds to setting system boundaries that specify a 

particular technological system that constitutes the object of study. This system should not only 

capture the technology of interest, but also be in line with the breadth and spatio-temporal focus 

 

16 Notably, the financial dimension has been largely absent from theoretical accounts in the TIS literature. 
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of the study. In addition, it may be necessary to specify which parts of the system context that 

are taken into account, if the analysis is concerned with the dynamics of change or its broader 

effects. This is because many factors that influence or are affected by the innovation process 

are found outside the system boundary of the technological system.  

4.3.1 Setting system boundaries 

System boundaries are set in technological, structural, spatial and temporal dimensions. First, 

a technological boundary specifies the technology in focus. Following Arthur (2009), we 

fundamentally understand technology broadly as a means to an end. It includes physical items 

like cars and pens, social constructs such as firms and organizations, and broader combinations 

that may include entire industries. What these things have in common is that they perform a 

function by organizing structures in ways that harnesses natural phenomena. In fact, this broad 

definition implies that nearly everything that serves a human purpose can be though of as a 

technology. However, in the sustainability transitions community, the term technology is rarely 

used to refer to neither technical components nor entire economic sectors. Common 

technological domains such as offshore wind power, electric vehicles and photovoltaics rather 

occupy a middle-ground. At this level of abstraction, technology can be understood as the 

creation and use of a specific product. A first step in setting the technological boundary is 

therefore to specify a focal product, which may be expressed either as a good or a service.17 

Furthermore, since any product can be created and used in many different ways, there is a need 

to specify which alternative production methods and user applications that are included by the 

technological boundary. For example, a technological system focused on renewable electricity 

can include all possible ways to produce this product, or be limited to alternatives that use wind 

mills. In addition, since any alternative way to create and use a product involves a large, if not 

infinite, number of interlinked production and consumption activities, there is a need to specify 

which of these complementary processes that are included by the technological boundary. For 

example, a technological system focused on renewable electricity using wind mills may be 

limited to highly specific processes, such as production and assembly of towers, generators and 

blades, but also include less specific processes that provide general inputs such as nuts and 

 

17 To increase the precision of this core part of the system specification, it is possible to adopt the concept of 

functional unit from the literature on life-cycle assessment. 
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bolts. What the technological boundary does is accordingly to specify a bundle of value chains 

around a focal product (Sandén and Hillman, 2011), which is illustrated in Figure 7.  

 

 

Figure 7. A technological boundary that specifies a bundle of value chains around a focal product. 

 

Second, a structural boundary specifies critiera for the inclusion of structural components. At 

one level, this boundary is given by the definition of technological systems, which limits the 

structure to social and technical components that perform the function of the technology in 

focus. As mentioned above, this implies that the included structures are specific to the 

technology in focus. It should be acknowledged, though, that the interconnected nature of 

reality implies that nothing is neither entirely specific nor completely unrelated – everything 

influences everything, at least over sufficiently long time scales. Consequently, the criteria for 

determining which structures that are sufficiently specific to warrant inclusion in the system 

have to specified by the analyst. 

Third, a spatial boundary restricts the system to specific region, which may be a city, county, 

country or even continent. Although it is possible to imagine a system that covers the entire 

world, spatial delimitation is unavoidable in practice. The boundary may, however, be broad 

and cover the entire Earth or even the part of cosmos that we have the capability to imagine. 
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Fourth, and lastly, a temporal boundary restricts the system to a specific time period, by 

defining a beginning and an ending in time. This is a choice that relates to whether analyses 

aim to describe and explain historical developments retrospectively or examine potential future 

developments prospectively. While the time period can be extensive, this delineation is also 

unavoidable in practice, since few observers are interested in the entire history and complete 

future of a technological system. 

A part from these technological, structural, spatial and temporal boundaries, an additional 

specification determines the resolution at which the system is observed. This corresponds to 

setting what may be referred to as inner boundaries. While a technological system is specified 

by both outer and inner boundaries, the former tend to be more visible and perhaps relevant in 

practice since they define the reach of the object of study. In contrast, inner boundaries often 

appear implicitly in the choice of analytical detail.  

Since technological systems interact with their context, everything in principle plays a part in 

how they fulfil their purpose, at least over sufficiently long time scales. This implies that system 

boundaries cannot be derived solely from the system purpose. There are accordingly no 

“correct” system boundaries, only more or less relevant and efficient ones.18 In other words, the 

boundaries which specify technological systems are analytical choices rather than real entities.  

There are two main ways to set system boundaries. One the one hand, an inductive approach 

derives boundaries from empirical observations. For example, if socialtechnical structures with 

some relevance for the technology in focus are confined to a particular alternative value chain, 

it could for some analyses make sense to restrict the system accordingly in the technological 

dimension. Inductive approaches to boundary-setting often aim for delineations that result in 

clear differences in the type of interaction that takes part within the system and between the 

system and its context. Although this results in boundaries that can be discovered and tested 

empirically, it always requires some pre-defined criteria that can be used to determine just how 

different characteristics of interactions have to be to merit a distinction between system and 

 

18 While expanding the system boundary will always increase the understanding of a phenomenon, it requires more 

work both from the analyst and the receiver and interpreter of results.  
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context.19 While system boundaries based on inductive reasoning are informed by the empirical 

phenomenon under investigation, they thus remain dependent on analytical choices. 

On the other hand, system boundaries can be derived deductively from logical reasoning about 

what is interesting and possible given the aims and resources of an investigation, without 

relying on empirical observations related to the technology of interest. For example, a system 

boundary that highlights a particular nation could be applied if an investigation aims to inform 

national policymaking, even if cross-country interactions are as intense as intra-country 

interactions. This deductive approach to boundary-setting is often motivated by time and 

resource constraints. Any scientific study can only investigate a small fraction of reality, and 

sometimes a boundary is needed only to limit the scope, even if there are no solid arguments 

for any particular choice at the outset of the study.20  

Notably, the boundaries of a given technological system can be based on both deductive and 

inductive reasoning. For example, the temporal boundary can have a real character that 

highlights a time period of intense and interesting interaction, while the spatial boundary may 

be analytically defined to foreground a particular policy perspective. In fact, a single system 

boundary may even be based on a combination of inductive and deductive reasoning. An 

illustrative example is a spatial boundary derived by identifying a region with intense 

interactions within an analytically pre-defined country.  

It is also possible to adopt multiple system boundaries, which corresponds to specifying sub-

systems that cover different parts of the overarching technological system. On the one hand, 

this allows an analyst to distinguish different parts of a technological system for comparative 

purposes. On the other hand, specifying sub-systems allows an analyst to view a system on 

multiple levels simultaneously. This can be useful for investigations that for some reason need 

to cover a broad domain and yet have a particular interest in a more narrow phenomenon. In 

their textbook on systems science, Flood and Carson (1993) suggest that a system of interest 

 

19 This is why results- and process-oriented system definitions in studies of technological innovation will never be 

fully overlapping – although inclusion criteria may be consistent, it will be evaluated based on different purposes. 

20 We disagree with scholars that argue for one approach over the other, which has been the case with regards to 

spatial boundary setting in the TIS literature (Coenen, 2015). Our position is rather that deductive and inductive 

approaches to boundary-setting can, and should, be combined to fit the perspective and aim of the investigation at 

hand, as long as the method used is clearly described and motivated. 
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(SOI) can be divided into a narrower system of interest (NSOI) and a wider system of interest 

(WSOI). For example, if a study starts with boundaries based on a particular system purpose, 

the analyst may find that the system is highly intertwined in a larger system and choose to split 

the system in a narrower and wider system of interest. 

Finally, it is worth emphasizing that the boundaries which specify technological systems are 

not necessarily aligned with the real expanse of their structural components. For example, a 

technological system may in the spatial dimension be specified to cover the entire world and 

yet have a structure that is confined to a single country. Importantly, this also implies that the 

boundaries of technological systems do not necessarily change as they accumulate structural 

components. However, this may certainly warrant an evaluation and possible modification of 

system boundaries that are at least partly based on inductive reasoning. One reason to set 

analytical boundaries that are not aligned with the characteristics of system structure at a given 

point in time is that we are often interested in system growth. This implies an analytical focus 

on what system structure could become, rather than what it currently is. Another reason is that 

we may not be interested in, or lack the capacity to investige, all structures that could be relevant 

for a given technology, and therefore choose to set more narrow boundaries.  

4.3.2 Specifying included parts of the system context 

Since open systems interact with their context, any analysis that aims for more than static 

description has to take the links between structural components in the system and its context 

into account. Specifications of the technological systems may therefore have to be 

complemented by a description of contextual structures, how they influence the system, and 

how the system influences them in return. This creates an implicit boundary between contextual 

structures that are acknowledge as influential (or influenced) and the rest of the world. Another 

way to put this is that the distinction between NSOI and WSOI, discussed in Section 4.2, is 

always present.  

Technological systems are embedded in a context that essentially consists of everything that is 

not included in their specification. The context thus includes structures that only influence the 

innovation process, structures that are only affected by the innovation process, and a more 

passiv domain which makes up the rest of the world. To make this context more tangible, a first 

step is to acknowledge that contextual structures may be described as a collection of interrelated 

and overlapping technological systems. In fact, this was suggested in Section 4.2, where we 
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highlighted the hierarchical nature technological systems; any technological system can both 

be decomposed into sub-systems and seen as a sub-system in a higher level system.21 

On a high level of abstraction, it is possible to define contextual technological systems that 

describe the overarching sectors which are often discussed in popular language. First, there is 

an industrial sector, which consists of interlinked firms that produce products of different kinds. 

Second, there is a consumer sector where individuals and households consume products that 

originate in the industrial sector. Third, there are a numerous sectors that fulfill more general 

societal functions and thereby support (or hinder) industrial and consumer sectors. They 

include, but are certainly not limited to, domains such as policy, research, education, finance 

and media. In addition, there is a broader context of ecological structures. 

Importantly, technological systems include technology-specific parts of industrial, consumer 

and support sectors (depending on the vertical extension of complementary value chains 

included by the technological boundary, a technological system may, however, exclude the 

consumer sector). This also highlights how the diffusion of a technology implies more than the 

emergence of a new product or industry; it may also restructure large parts of society.  

Figure 8 llustrates how the specification of a technological system can be complemented by an 

additional boundary that highlights which contextual structures that are included in a particular 

study, either because they exert an important influence on the innovation process or because 

they are affected by its outcomes.  

 

21 This raises the question of what, if anything, that lies beyond technological systems. One possible answer on a 

more philosophical note is that this domain is occupied by natural phenomena that are purely disconnected from 

human purposes and thus cannot be described as technological systems. 
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Figure 8. A technological system that includes industrial, consumer and support sectors, together with a 
specification of contextual structures that influence or are influenced by the innovation process. 

4.4 Analyzing change 

Whereas the previous sections have painted a quite static picture of technological systems, we 

will now focus on their dynamics – that is, how they changes over time.22 To begin with, it is 

important to distinguish between two types of system dynamics. The first one is embedded in 

the function of technological systems and refers to the structural change which occurs as the 

focal product is produced and consumed.23 This can be described as goods and payments that 

flow through the system, while other structures are maintained to continuously support this 

process. In contrast, the second type of system dynamics is related to how the system function 

 

22 Dynamics is a concept that describes how something changes over time, which means that the discussion in this 

and upcoming sections is carried-out from the perspective of the temporal dimension of technological systems. 

Paradoxically, this means that the dimension itself becomes implicit since it is hidden in the very notion of 

dynamics and change. 

23 In fact, this could be referred to as functional dynamics. For a TIS, which at least originally had a purpose related 

to innovation, functional dynamics thus describe the development and diffusion of new technology. But for a 

technological system, functional dynamics rather describe the use of technology. 
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changes over time. While the former is the defining feature of technological systems, this paper 

thesis mainly engages with the latter, since it constitutes the innovation dynamics that govern 

how new technologies are developed and diffused.  

When conceptually explaining the characteristics of innovation dynamics, an appropriate point 

of departure is to acknowledge that there is a beginning. At some point, a technology first 

appears as an idea in a subjective mind, it is then shared, further improved and combined with 

other insights, and may in the end restructure reality at a planetary scale.24 This corresponds to 

the expansion of structure in a technological system with an appropriate analytical specification. 

But as one technology is developed and diffused, others are often abandoned. This rather 

corresponds to the contraction of structure in another technological system. In addition, since 

technological systems are hierarchical, it is possible that one sub-system grows and another 

declines. In other words, technological systems may change their configuration. This can for 

example involve the rise and fall of alternative value chains and redistribution of activity among 

spatial regions. For a given technological system, growth, decline and reconfiguration of 

structure constitute three different aspects of their innovation dynamics. To capture all three, 

we will use the term structural transformation.  

To describe and analyze the innovation dynamics of technological systems, the structuctural 

transformation process must be decomposed into its constituent parts.25 Preferably, this should 

be done in a way that results in categories that are non-overlapping (i.e. mutually exclusive), 

while covering all aspects the process (i.e. collectively exhaustive). One approach to developing 

such a typology is to identify sub-processes based on their effect on different types of system 

structure, which is analogous to decomposing structural components into sub-categories, as was 

done in Section 4.4. While different typologies are likely to suit different analytical tasks, it 

seems appropriate at this point to move beyond the basic distinction between artifacts, actors 

and agreeings, and rather focus on sub-categories that capture more nuance. The sub-categories 

 

24 An obvious but useful analogy is the growth of a plant. 

25 As highlighted in Chapter Error! Reference source not found., one of the reasons behind the widespread use 

of the TIS framework in the sustainability transistions community is that it offers a set of such sub-processes, 

commonly referred to as functions. However, functions have been developed inductively based on literature 

reviews and their conceptual links to both causes and effects of technological innovation are obscure. 
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are also more in line with the resolution at which different parts of the innovation process are 

usually discussed in the sustainability transitions literature.  

In Table 4, we propose a typology of nine structural transformation processes. It is based on the 

sub-categories in Figure 5, except for money which is decomposed into financial capital and 

payments. The reason is to highlight the difference between payments that flow through the 

system as it performs its function, and financial capital that has a stronger link to its innovation 

dynamics. In fact, the mobilization of payments mirrors the flow of products across the system 

boundary at the end of downstream value chains, and may accordingly be seen as a form of 

demand. Similarly, the mobilization of goods corresponds to the supply of products to the 

system from its context. 

Table 4. A typology of structural transformation processes. 

The transformation of... Describes the transformation of... 

...goods ...components, sub-systems and physical products, which flow through 

the processes of production and consumption that make up concrete 

product chains. 

...infrastructures ...tools and equipment that support processes of production and 

consumption as well as facilities for research, test and demonstration. 

...organizations ...households and firms that participate in production and consumption 

activities as well as government agencies, universities and research 

institutes, and civil society organizations that play a supporting role. 

...networks ...settings in which organizations (and individuals) engage in different 

types of collaborations. 

...markets ...settings in which commercial exchange of products and payments 

occur throughout the product chain.  

...institutions ...laws and regulations, standards and routines, and informal norms and 

beliefs. 

...knowledge ...justified beliefs or expectations about what is or what will be. 

...financial capital ...accumulated dept that can be used to mobilize different types of 

resources and achieve various kinds of change. 

...payments ...monetary flows throughout the product chain. 

 

Although developing, testing and validating this typology is a task left for future research, it is 

worth noting that the processes it suggests can be aggregated to a higher level of abstraction in 

different ways. This may be valuable for studies that want to focus on particular aspects of the 

innovation process. In Table 5, we show three alternative ways to categorize sub-processes; one 
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that corresponds to the basic categories from which they were first derived; another that seeks 

to align with a trichotomy of actors, resources and rules (Giddens, 1984); and a third that strives 

to arrive at the distinction between technology, actors, networks and institutions commonly 

used in the extent TIS literature. However, to the latter we have to add the financial dimension, 

which is difficult to associate with a specific category.  

 

Table 5. Three ways to categorize structural transformation processes.  

The transformation of... 

...artifacts 
 

• ...goods 
• ...infrastructure 

 
...actors 
 

• ...organizations 
• ...networks 
• ...markets 

 
...agreeings 
 

• ...institutions 
• ...knowledge 
• ...financial capital 
• ...payments 

...actors 
 

• ...organizations 
• ...networks 
• ...markets 

 
...resources 
 

• ...goods 
• ...infrastructure 
• ...knowledge 
• ...financial capital 
• ...payments  

...rules 
 

• ...institutions 
 

...technology 
 

• ...goods 
• ...infrastructure 
• ...knowledge 

 
...actors 
 

• ...organizations 
 
...networks 
 

• ...networks 
• ...markets 

 
...institutions 
 

• ...institutions 
 
(...money) 
 

• ...financial capital 
• ...payments  

 

 

While it is beyond the scope of this paper to develop a micro-level foundation that explains 

causality, it is important to highlight that the determinants of structural transformation processes 

are multidimensional. To begin with, structural transformation may result from both internal 

creation and external mobilization. This basic distinction between endogenous and exogenous 

factors is central to the TIS literature, since it provides a conceptual foundation for identifying 

and analyzing positive and negative feedbacks in the innovation process. However, neither 

endogenous nor exogenous factors are evenly distributed in technological, structural and spatial 

dimensions. For example, the accumulation of financial capital may result from investments 

from various types of actors, active in different parts of the bundle of value chains, and located 
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in different regions. As a matter of fact, this multi-dimensionality also concerns the outcomes 

of structural transformation processes, since it may result in different configurations. This 

highlights the importance of accounting for the technological, structural and spatial 

characteristics of structural transformation processes, both with respect to their determinants 

and results.  

5 Discussion and conclusions 

This paper set out to clarify the focus and improve the rigour of sustainability transitions 

research on emerging technologies. We first reviewed the TIS literature by using core concepts 

from systems thinking and showed that there are considerable ambiguities in many fundamental 

parts of the system definition. We then argued that the sustainability transitions community 

should adopt a sociotechnical and technology-oriented perspective when analyzing emerging 

technologies, and suggested technological systems as suitable objects of study. In the end, we 

elaborated on the system definition, purpose and structural components of technological 

systems, provided guidelines for applying the construct to empirical investigations, and showed 

how it can be used to analyze change.  

It should be emphasized that many ideas put forward when elaborating on the technological 

systems concept are not uncommon in the sustainability transitions literature. In fact, our 

understanding of technological systems is likely to be in line with how some scholars think 

about TISs. However, introducing technological systems as a well-defined object of study 

increases clarity and creates an important conceptual distinction between innovation and 

technology-oriented approaches to studying sociotechnical change. This not only enables us to 

argue for the latter as more suitable for sustainability transitions research, but may actually 

benefit conceptual development and empirical investigations building on both approaches. It is, 

quite simply, easier to build cumulative knowledge if scholars understand and use key concepts 

in a similar way.  

While it is beyond the scope of this paper to develop an explanatory model of how technological 

system change over time, we present a typology of structural transformation processes derived 

by decomposing structural components. By categorizing these in different ways, it is clear that 

they cover more or less the same aspects of sociotechnical change as common lists of functions 

in the TIS literature. Nevertheless, there are differences. On the one hand, our framework is 

slightly broader, in the sense that it covers aspects that are absent or hidden in most functions 
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typologies. For example, we emphasize the entry, formation and development of different types 

of actors, which is only partly, and implicitly, covered by the function “guidance of the direction 

of search”. On the other hand, the function “development of positive externalities” is not 

covered by our typology. In our understanding, positive externalities appear when structural 

components are available to many actors (i.e. when resources are pooled). We choose to view 

this as a higher level structure that emerges from the basic structural components, which makes 

it similar to properties such as the extent to which processes are specialized or shared and 

competing or complementary. A potential development of our framework is to introduce 

complementary meta-processes that describe how these high-level structures emerge.  

What is perhaps most important about the introduction of structural transformation processes, 

however, is that they establish a clear link between structures and processes involved in 

technological innovation. This in turn paves the way for conceptual development that may 

eventually result in a theory, or at least a rigorous model of sociotechnical change.  

To conclude, we hope that the ideas presented in this paper will contribute to clarifying the 

focus and improving the rigour of sustainability transitions research on emerging technologies 

and open a number of interesting avenues for continued conceptual development.  
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Abstract: 

The Swedish public innovation, environmental and energy authorities have jointly established an 

ambitious 12-year Strategic Innovation Programme “Viable Cities” aimed at transformative urban 

change towards smart and sustainable cities. Its vision is to support and expedite Swedish cities in 

their energy and climate transition towards inclusive urban development through a mission-oriented 

innovation approach and strategies of experimentation and co-creation. Several calls for research 

and innovation projects have been launched during the first two years, comprising of a variety of 

project types ranging from innovative mobility-as-a-service or urban agriculture approaches to the 

development of comprehensive urban action programmes to become climate neutral by the year 

2030. From a transition perspective a key question is, how does the variety of such initiatives ‘add up’ 

and contribute to change processes at an urban system level both in the cities where they are 

implemented and across Swedish cities. One of the ambitions of the Viable Cities programme is to 

make such contributions to urban transformative change more visible and create a TransitionLab 

which supports learning, exchange and reflection across participating cities, experiments and 

projects. 

Structures and procedures for the monitoring of urban experiments and transition initiatives – not 

necessarily with a perspective on evaluation and assessment, but as an element of reflexivity and 

learning – may in themselves become an essential part of urban transition strategies. The aim of this 

paper is to present some cornerstones of a framework for such monitoring and exchange processes. 

Our research question is: How can monitoring of urban experimentation projects be organized in a 

way that contributes to systemic urban transformation through processes of learning and reflection?  

In contrast to conventional evaluation such monitoring is not an ex-post assessment of projects but 

has to deal with emergent change processes and effects across networks and urban systems. In this 

way monitoring contributes to dealing with transition-related challenges – it is closely linked to a 

continuous reflection on the directions and goals of change, it helps to adapt policies and it requires 

sensitivity to the needs and demands of different groups of citizens and other stakeholders. 
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Introduction 

Cities have increasingly been recognized as a central arena in sustainability transition research 

(Bulkeley et al., 2011; Evans et al., 2016; Frantzeskaki et al., 2017). Not only is there a significant 

capacity to govern change at this level despite a lack of power to implement legal or regulatory 

changes (Rohracher and Späth, 2014; Wolfram, 2016), but many larger and smaller cities also have 

taken on a leading role in developing policy strategies to make cities more sustainable and in 

implementing a variety of sustainability initiatives (see e.g. the survey by Castán Broto and Bulkeley, 

2013). In recognition of this important role of cities also in national and international climate change 

mitigation strategies, various research and innovation programmes with a focus on urban 

sustainability transitions have been set up in recent times. An outstanding example for such 

programmes is the planned mission area ‘Climate-neutral and smart cities’ as one of five mission 

areas in the new Horizon Europe framework programme beginning in 2021. At the national level, 

Sweden is an exemplary case with its strategic innovation programme ‘Viable Cities’ which is 

described in more detail below. Such programmes support projects and initiatives contributing to 

sustainable urban change, but at the same time they have an ambition to coordinate systemic 

change within and across cities, contribute to learning processes between the involved participants, 

and stimulate change also among those not immediately reached by the programme. In this sense 

such research and innovation programmes are themselves examples of transition intermediaries 

(Kivimaa et al., 2020; Kivimaa et al., 2019; Mignon and Kanda, 2018) and of reflexive governance 

strategies (Feindt and Weiland, 2018; Hendriks and Grin, 2007; Voß et al., 2006). Reflexivity as the 

self-critical reflection that aims at examining its own assumptions and presuppositions (Stirling, 

2006) can be regarded as a precondition for governing transformative socio-technical change 

(Weber and Rohracher, 2012). As we will work out in more depth in this paper, permanent processes 

of monitoring, evaluation and learning are thus crucial elements in strategic and transition-oriented 

innovation programmes as is also increasingly acknowledged in research (for an overview see Boni et 

al., 2019). Monitoring and reflexivity is also key for moving beyond single projects, for creating 

awareness for the interplay with other projects and thus for linking them to broader processes of 

systemic change. Such efforts to establish a more systemic perspective have become even more 

pressing since experimentation has become a key strategy for governing systemic change (see e.g. 

Bulkeley and Castán Broto, 2013; Evans et al., 2016) and to overcome problematic consequences of 

a projectification of governance programmes. 

In this paper we will present considerations for a monitoring and evaluation strategy of the Swedish 

Viable Cities programme which is grounded in recent literature on formative evaluation and is 

embedded in the context of transformative innovation policies and governance through 

experiments. Monitoring and evaluation in this view can be regarded as an inherent element of the 

governance of sustainability transitions and is process oriented in contrast to traditional outcome-

oriented programme and project evaluations. Moreover, this paper seeks to reflect on the 

implications of projectification for evaluation and monitoring of transformative innovation policy.  

The main parts of the paper are a review of the current discussion of evaluation in the context of 

sustainability transitions and transformative innovation policies as well as results of a workshop with 

cities and projects participating in Viable Cities about appropriate monitoring strategies. In 

conclusion we will present considerations for the implementation of monitoring and evaluation as 

part of a Viable Cities Transition Lab. 

 



 3 

The strategic innovation programme Viable Cities 

Viable Cities is Sweden’s National Strategic Innovation Program for Smart and Sustainable Cities co-

funded by Sweden’s innovation agency Vinnova, the Swedish energy agency and the Swedish 

research council Formas. The program has a budget of 100 million euros over twelve years (2017-

2030) to invest in research and innovation aiming at just transition to post-carbon cities. Its strategy 

is based on a holistic approach to sustainable urban development, with people at the center and 

where digitalization and citizen engagement are used as enablers.  

Viable Cities is a member organisation built as a quadruple-helix collaboration (McAdam and 

Debackere, 2018) with public authorities (e.g. municipalities, regional and national authorities), 

companies from various sectors, research organizations and civil society. After less than three years 

of activity, there is already a project portfolio gathering more than 200 actors ranging from big cities, 

universities and companies to eco-villages, start-ups and NGOs. Its mission is seen as a manifestation 

of the necessary scale and scope of the ambition to meet the grand challenges of combating climate 

change, ecological regeneration, and unlocking the full potential of citizens in the age of 

digitalisation and automation. The aim is to provide strategic intelligence for orchestrating systemic 

urban transformation, support actions to reframe societal institutions for a more equitable and 

circular economy, contribute to responsible and ground-breaking technological development as well 

as behavioral shifts required for a sustainable and just low-carbon economy and society.  

In 2018, Viable Cities made a mission-oriented call for proposals 'Climate-neutral cities 2030' where 

Swedish municipalities were invited to take the lead in the climate transition together with their 

partners. As a result, 9 municipalities (Enköping, Gothenburg, Järfälla, Lund, Malmö, Stockholm, 

Umeå, Uppsala and Växjö) have received funding to build cross-departmental and multi-stakeholder 

innovation teams with the mandate and ability to accelerate the transition to climate-neutral cities 

by 2030, develop action plans with a comprehensive approach to climate action, and start designing 

their portfolio of urban experimentations and prototypes. Among the elements in the action plans 

for climate work foreseen in these nine cities are examples of how cities will seize opportunities of 

digitalization and citizen engagement.  

In addition to the individual cities' projects, efforts are also made to enable the cities and their 

partners to work together and benefit from lessons learnt and insights for an accelerated transition. 

This part of the common work constitutes a so-called Viable Cities Transition Lab, where key 

principles are co-creation, experimentation, and reflexive learning for maximizing the impact of 

projects and initiatives. Viable Cities and its Transition Lab is facilitating systems transition toward 

climate neutral inclusive cities through co-creation of mission areas for the mobilisation of societal 

actors; through the development of compelling and inclusive narratives framed as meaningful 

outcomes of sustainability and climate transitions for both citizens and cities; through the 

implementation of a portfolio approach and leverage on synergies; creation of mechanisms for 

regulatory and organizational change to facilitate outcome-based policy and practice; and driving 

institutional learning through evaluation, benchmarking and reflexivity. 

As part of the work within Viable Cities Transition Lab, the theory and methods of change of the 

program is being developed based on the insight that the missions related to cities would largely 

depend on the ability to engage top-down decision-making with multiple bottom-up activities and 

urban experimentations; organize meaningful participation based on widespread co-creation and co-

ownership; and design adaptive planning and reflective learning loops based on experimentation, 

evaluation and replication of outcomes and transferable patterns to leverage impact. 
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Transformative innovation policy, experiments and projectification 

The Swedish strategic innovation programme (SIP) – the overarching policy program in which Viable 

Cities is positioned – represents a suitable case of transformative innovation policy, or innovation 

policy 3.0 (Grillitsch et al., 2019; Schot and Steinmueller, 2018). Rather than addressing market or 

system failures, its policy rationale is explicitly geared to ‘transformative system failures’ (Weber and 

Rohracher, 2012). Combined with a missions-logic, it seeks to give greater prominence to challenges 

of directionality, coordination and demand articulation of activities and processes in the innovation 

system. To address these challenges, the implementation of transformative innovation policies calls 

for ‘experimentation’ to design, test and trial new institutional solutions and new types of 

partnerships (Laplane and Mazzucato, 2020).  

This experimentalist turn found its origin in urban climate policy and energy transition policy 

(Bulkeley et al., 2014), yet has become a popular approach across a wide range of policy domains to 

tackle ‘unruly problems‘, including industrial restructuring and transformative innovation policies 

(Ansell and Bartenberger, 2016). Rather than simply ‘fixing’ failures in an innovation system, which 

has been criticised for a naïve understanding of government action and the remits of policy-makers 

(Mazzucato, 2016), policy experimentalism suggests a more open-ended perspective with an 

emphasis on social learning to negotiate problem definitions and understandings and assess 

institutional responses (Wanzenböck and Frenken, 2020).  

Following insights from Strategic Niche Management (Smith and Raven, 2012) and Transition 

Management (Kemp et al., 2007), purposive experimentation is supposed to provide a vehicle for 

the ‘translation’ of long term visions and socio-technical pathways into more short-term and 

concrete action and practices (Fuenfschilling et al., 2019; Karvonen and van Heur, 2014; Sengers et 

al., 2016). Here, experimentation refers to collective search and exploration processes by which 

public, private and third sector actors are navigating, negotiating and (ideally) reducing uncertainty 

about new socio-technological innovations through real-world experiments, gaining knowledge and 

experience about their directionality, coordination and demand in learning-by-doing and doing-by-

learning iterative processes (Ansell and Bartenberger, 2016).  

Mostly, the implementation of experimentation is delivered through pilots and projects. So far, this 

particular institutional mode of organizing experiments has been taken for granted and treated as 

largely unproblematic. Project-based arrangements seem to offer attractive and efficient ways to 

test out or roll out new ways of working, encourage bottom-up innovation and foster 

entrepreneurship, especially in the public sector. When described and understood as projects, 

experiments are thus defined by strict parameters in terms of tangible assignments and deliverables, 

timing of tasks and sub-tasks and teams operating across different organisations and sectors 

(Hodgson et al., 2019). 

The consequences and implications of such projectification of experiments remain however poorly 

understood. Frenken (2017) suggests that analytical engagement with its project-based 

arrangements allows for greater analytical granularity of de-facto processes and outcomes of 

innovation policies by conceptualizing the funded and supported innovation pilots and projects as 

temporary or ‘pop-up’ innovation systems. Others are critical of such projectification of policy and 

treat it as an emergent feature of ‘new public management’ pointing to the risk of de-politicizing 

governance. According to Bailey et al. (2017) experimentalism gives way to the need to demonstrate 

outcomes, and thus obscures political-normative questions of policies by technical questions of what 
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can be achieved in limited time. Empirical research on the projectification of experimentation is still 

in its infancy (see e.g. Torrens and von Wirth, 2020). 

Reflexive monitoring and learning processes are a possible strategy to deal with fragmentation as a 

consequence of projectification and re-integrate projects and experiments into systemic 

perspectives of change. In the following we will shortly review the current discussion of policy and 

programme evaluation as inherent part of systemic change and sustainability transitions. 

 

Monitoring transformative change as a collective learning process 

Policy evaluations commonly refer to “the ex post assessment of strengths and weaknesses of public 

programs and projects” (Bovens et al., 2008, 319). As the authors poignantly point out, paraphrasing 

Clausewitz, “policy evaluation is nothing but the continuation of politics by other means”. Even if 

such evaluations often appear to be objective and technocratic assessments of outcomes, various 

types of stakeholders involved in these programmes have sometimes diverging interests in the 

outcome of such an evaluation. After all, “it is not only the results of evaluations that are potentially 

very political; who should conduct monitoring and evaluation, how much effort should be invested, 

and how available evidence should be framed are equally political questions.” (Hildén et al., 2014, 

900) It is thus a key issue in the set-up of an evaluation which actors initiate, fund and conduct the 

evaluation (Holzer et al., 2018), and for which audience the evaluation is intended. In this view, the 

design and implementation of the evaluation process itself can be seen as a political process and the 

‘governance of evaluation’ (Magro and Wilson, 2019) becomes of central importance. As we will 

develop later on, a first attempt in this respect has been the involvement of Viable Cities projects in 

a discussion about aims and forms of such a monitoring process. The hierarchy of such types of 

evaluation which put stakeholders and project proponents at the centre and see evaluation as an 

instrument of learning and empowerment is almost turned upside down. As Magro and Wilson 

(2019, 5) put it in relation to policy-mix evaluation: “The ‘owners’ of the policy instruments that 

compose the policy-mix, the beneficiaries of those instruments and other related stakeholders 

essentially shift from being object of evaluation to protagonists. The objective is to facilitate 

collective strategic intelligence and learning (…).” 

The evaluation literature distinguishes between different types or traditions of evaluation. A main 

distinction is made between a “rationalistic tradition” emphasising value neutrality and objective 

assessment, measurable outcomes etc., and an “argumentative tradition” which sees evaluation 

rather as a contribution to an informed debate among competing interests and thereby explicitly 

incorporates politics in its analysis (Bovens et al., 2008). Argumentative evaluation is often also 

referred to as “fourth generation evaluation” (adding to three generations with more positivist 

science approaches) and builds on an underlying constructivist, interpretative or hermeneutic 

paradigm (Lay and Papadopoulos, 2007). Such type of evaluation is organised as “a participatory 

pluralistic process that provides a framework through which the interests of often disempowered 

stakeholder groups and individuals can be put onto the agenda and renegotiated.” (p. 487) The 

quality of such constructivist evaluations obviously cannot be judged along the same lines as 

positivist assessments. Lay and Papadopoulos (2007, 488) mention five authenticity criteria which 

express central features of constructivist evaluations: (1) fairness, (2) ontological authenticity (the 

extent to which respondents’ own understandings of reality are improved, expanded or elaborated), 

(3) educative authenticity (enhancing the understanding and appreciation for the construction of 

others outside the own stakeholder group), (4) catalytic authenticity (the extent to which action is 

stimulated and facilitated by the evaluation process), and (5) tactical authenticity (the degree to 
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which stakeholders and participants are empowered to act). These criteria can serve as ambitions in 

the development of evaluation and monitoring processes. 

Along these lines of characterising interpretative or argumentative approaches to evaluation one 

needs to be aware that criteria and indicators developed in the assessment process are not an 

‘objective’ measurement of outcomes of projects and programmes, but a product of negotiations 

and interactions between different actor groups and interests involved. As Völker et al. (2020) 

analyse, such indicators can themselves be seen as a ‘site of collective imagination’ which become 

performative in the further policy process, i.e. contribute to shape and construct certain realities 

which they purport to measure. In other words, the choice of indicators is also an expression of what 

is imagined as important features and characteristics of future sustainable and climate-neutral cities. 

In the words of Turnhout et al. (2014): ‘only what is counted counts´. In relation to our ambition to 

evaluate and monitor Viable City projects and programmes, a take-away is that the construction of 

indicators and assessment criteria can itself be seen as a central issue of learning, reflection and 

‘future making’ as it is closely related to finding a common understanding and permanent 

adaptation of goals of transformative change. Such kind of monitoring and evaluation process can be 

regarded as a social innovation itself (Eckhardt et al., 2020). 

A key issue of evaluation is its timing in relation to the project or policy. ‘Ex-ante evaluations’ which 

take place before the project usually try to assess alternative options or potential impacts. ‘Process 

evaluations’ focus on how outcomes are produced. During an ongoing process they are often 

organised as ‘formative evaluations’ where they may provide feedback on opportunities for 

reflection and help to change direction or adjust the ongoing project. ‘Ex-post evaluations’ assess a 

project, programme or policy after its implementation, to measure outcomes or impacts or learn 

lessons about how to make improvements in the future. A sub-group of such evaluations are also 

called ‘summative evaluation’ putting emphasis on learning and knowledge accumulation by 

reflecting summarily on more or less successful dimensions of the project. (Holzer et al., 2018) Also 

more broadly, temporality can be regarded a key issue in the relation of evaluation and systemic 

change: one of the key limitations of the projectification of policy is the search for short-term fixes 

to long-term problems and monitoring and evaluation can serve as strategies to re-integrate 

strategic, systemic and long-term perspectives into such a fragmented project landscape. Monitoring 

and evaluation of transformative urban change thus will certainly lean towards process-oriented, 

formative, and summative evaluations, given the time frames of such transformation processes and 

thus the difficulties of a meaningful ex-post perspective. However, an ambition can also be to 

develop forms of ‘real-time’, outcome-oriented evaluations which rather ‘sense’ emergent 

outcomes and trends than measure them ex-post. Such types of evaluation are hardly discussed in 

current literature. 

A key goal of monitoring and evaluation strategies is to improve learning and adaptability at 

different levels – within the projects (how can they better contribute to transformative urban 

change?), between different projects (in the Viable Cities programme organised as learning networks 

in ‘transition lab forums’) and at the programme level (develop new types of urban 

experimentations, develop new instruments for working with cities, developing support and 

coordination structures, improving exchange between cities, and more). Hildén (2011, 1798) 

distinguishes ‘social learning’ that involves large-scale paradigmatic changes and addresses basic 

assumptions and ethical values (also referred to as ‘second order learning’ or ‘double-loop learning’ 

in other cases), ‘reflexive learning’ about governance, ‘instrumental learning’ of what seems to work, 

and ‘political learning’ about ‘playing the game’. Lozano (2014) summarizes such types of learning 

which entail developing new processes, or methodologies, for arriving at re-framings of assumptions 
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and values as triple-order learning. The question is then, how monitoring and evaluation can 

contribute to different types of learning (and in this sense becomes a triple-loop learning process 

according to Lozano, 2014) as well as who learns and what is learnt. Also in such a learning 

perspective the contribution of ex-post evaluations often is very limited as they focus too much on 

the past, while transformative change has a strong future-dimension. Again, interpretative ‘fourth 

generation’ approaches which take dialogue and participation as starting points appear to be more 

appropriate for such tasks. As part of such ‘formative evaluation’ processes, evaluation may in itself 

be transformative and contribute to change (Aranguren et al., 2017). 

While there are strong arguments for the contribution of monitoring and evaluation to learning 

processes (Magro and Wilson, 2019), assessing or measuring learning as part of evaluations is a 

much harder task and is rarely achieved in an empirically rigorous way. As Radaelli (2009) points out, 

there are several reasons for that: for once, there is a problem of time-dimension and learning 

effects are often missed out in narrow time frames. Moreover, learning is a compound concept with 

many underlying mechanisms and micro-foundations which would have to made explicit in an 

assessment. Not least, when assessed via qualitative interviewing, the role of learning is often 

overestimated as opposed to e.g. coercion or more traditional power politics. A further potential 

problem, pointed out by Aranguren et al. (2017), is that the most significant learning effects often 

take place at a societal level, bridging different policy domains, and thus being consequential for 

actors often far away from stakeholders involved in the project who are often the focus of empirical 

investigations. This is certainly an issue to be dealt with when evaluation addresses urban 

transformative change beyond the specific project level. 

However, the relation of projects/experiments, evaluation and learning are often not 

straightforward, as Heiskanen and Matschoss (2018) argue in their evaluation of low-carbon 

experiments in Finland. They particularly draw attention to the often contested nature of local 

experiments, where certain local interests may clash with corporate interests of those carrying out 

the experiment, and where different actors involved may have very different expectations and 

interpretations of what outcomes are successful or desirable (ibid., 185). Participants in an 

evaluation may have different ‘theories of change’ or views of what a policy intervention is doing 

and which underlying ‘mechanisms’ may make it work. Here, evaluators may facilitate the 

articulation of these theories, make different perspectives visible and highlight potential 

discrepancies. Another important issue raised in Heiskanen and Matschoss (2018) is how the context 

of an experiment and the view of stakeholders may influence its performance – if programmes e.g. 

create enthusiasm and support in their context they may be perceived as successful even if 

underlying mechanisms do not work (‘magic programmes’) or the other way round. (p. 186) 

Heiskanen and Matschoss thus conclude that evaluation should be participatory and allow for 

diverse viewpoints and completely different understandings of what the experiment is about. Boni 

et al. (2019) stress along the same lines that an important issue is how such differences and 

potential conflicts are handled in evaluation processes. Moreover, existing evaluation methods often 

fail to account for the inextricability of the ‘solutions’ tested by the experiment and the ‘contexts’ in 

which they are tested. Evaluations should be designed to capture emergent aims and the socially 

constructed outcomes of local climate experiments. (Heiskanen and Matschoss, 2018, 197) 

Evaluation of transformative change and transition experiments is particularly challenging, both 

conceptually and practically. Transitions occur within complex systems with a wide range of 

interdependent system elements, emergent phenomena and non-linear effects of system 

interventions, and capturing long-term contributions of an intervention or project is difficult and 

often goes beyond the finite resources available for such evaluations (Williams and Robinson, 2020). 
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Several attempts have been undertaken so far to develop and conceptualise evaluation schemes 

which address transition experiments and transformative change (e.g. Boni et al., 2019; Luederitz et 

al., 2017; Palmer et al., 2020; Williams and Robinson, 2020). 

A key desiderate of such type of evaluation is to capture both direct and tangible as well as indirect 

and less tangible societal effects of projects or policies. Wiek et al. (2014) distinguish different levels 

of such effects. First order / direct effects may comprise ‘usable products’ as an output of a project 

(products, services, action plans etc.), or as a more intangible effect ‘enhanced capacity’ (acquired 

knowledge, understanding, organisational learning, anticipatory competence etc.) and ‘network 

effects’ (networks created or expanded, trust, accountability). Projects or policies may however also 

have second order /indirect effects as an impact or outcome. These comprise structural changes and 

decisions, such as policies, solutions implemented, shifting norms and discourses, or the creation of 

new organisations and new institutional frameworks. 

Luederitz and colleagues (2017) have developed a scheme for evaluating transition initiatives which 

is a mixture of formative and summative evaluation approaches. The analytical dimensions not only 

cover conventional project outputs but also encompass the creation of new settings for 

transforming practices. In general, evaluation schemes should be 

- generic (applicable to various types of projects) 

- comprehensive (cover a broad range of outcomes) 

- operational (applicable to particular cases) 

- formative (support projects in becoming more effective) 

Moreover, there are four evaluative dimensions which should be addressed: 

- What was generated? (direct project outputs) 

- What was accomplished? (outcomes, broader impact of the project) 

- How was it completed? (which processes, strategies, methods were applied?) 

- What was invested? (project input) 

Building on the scheme of Wiek et al. (2014) mentioned above, Luederitz et al. (2017, 71) suggest 

the following structure for assessing outcomes of transition experiments along with a core 

evaluative question in each dimension: 

- “Built capacities: Does the transition experiment build capacities in participants to generate 

sustainability solutions? 

- Actionable knowledge: Does the transition experiment generate actionable knowledge that 

provides evidence on how to generate sustainability solutions? 

- Accountability: Does the transition experiment build confidence and commitment for 

generating and realizing sustainability solutions? 

- Changes in physical structures: Does the transition experiment generate physical changes 

that support solutions for the identified sustainability problem? 

- Changes in social structures: Does the transition experiment generate societal changes that 

support solutions for the identified sustainability problem? 

- Transferability: Does the transition experiment indicate how the sustainability solution can 

be transferred to different contexts? 

- Scalability: Does the transition experiment indicate the potential for and how outputs can be 

scaled out to broader applications or up to higher hierarchical levels? 
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- Accounting for unintended consequences associated with up-take: Does the transition 

experiments account for unintended consequences that are associated with the up-take of 

sustainability solutions?” 

Beyond these rather formative and process-oriented dimensions, Luederitz et al. (2017) also 

advocate a number of summative evaluations of impacts on different dimensions of sustainability, 

such as socio-ecological integrity, livelihood sufficiency and opportunity, intra- and intergenerational 

equity, resource maintenance and efficiency, and more. Also Williams and Robinson (2020) advocate 

the dimension of “sustainability transition impacts” as part of an evaluation framework (including 

changes in socio-technical and socio-ecological systems, actors and practices etc.). However, such 

impacts are often difficult to trace back to specific projects and are linked to problems associated 

with ex-post evaluations such as the need of sufficiently long timeframes until such effects can 

become visible. Boni et al. (2019) accordingly suggest to rather omit such impact assessments in 

evaluations at the project level (in contrast to systemic impacts of broader policy programmes). In a 

similar vein, Palmer et al. (2020) call for caution regarding impact-oriented indicators in complex, 

transformation-oriented projects as “such indicators can even provide an unduly negative picture of 

underachievement or even failure in relation to stated objectives and timelines.” (p. 3) 

In their review of transformative innovation policy approaches, Boni et al. (2019, 20) sum up several 

principles that can guide such approaches: 

• A formative approach to evaluation should be based on learning and reflexivity for the 

participants. Such an approach also implies dealing with failure. 

• Formative evaluation should be integrated with policy design and implementation 

processes. Evaluation can be understood as a strategic part of the design and 

implementation process of a public policy. 

• In a transition perspective, a nested approach to evaluation seems reasonable, with 

specifically adapted evaluations at the level of projects, programmes and policies. 

• Formative evaluation should facilitate participation and open debate, and should not avoid 

conflicts of power, interest and perceptions. 

In addition to the outcome-dimensions listed further above (Luederitz et al., 2017), Boni et al. (2019) 

suggest as further evaluative dimensions the inputs and resources which have been invested in the 

project or programme; the processes and activities carried out in the project or programme; and the 

impacts in terms of changes of socio-technical systems (with an emphasis on the ‘contribution’ of 

projects to such impacts and changes, rather than assuming that such impacts can be attributed to a 

single policy or project). 

Boni et al. (2019) also draw attention to a number of evaluation techniques which may be relevant in 

the assessment of transformative change. Among these are ‘multi-criteria mapping’ (MCM) which is 

a technique for analysing complex issues and appraise different options against criteria set up in 

stakeholder workshops. MCM can be regarded as a ‘real time’ evaluation technique which can be 

carried out in an ongoing project and experiment and be used to modify aims and adapt to changing 

circumstances. A further technique useful in such evaluation processes is ‘portfolio analysis’ which is 

mostly descriptive and comparative in nature. ‘Outcome mapping’ can help to plan and monitor 

improvements and should be an integral part of project design (specific about expected changes, 

strategies etc.), systematic self-assessment and performance monitoring in the course of the project, 

and an early planning of the evaluation process by identifying evaluation priorities and developing 

an evaluation plan. A final technique which should be mentioned here is ‘participatory impact 

pathways analysis’ where participatory workshops are used to support stakeholders in making 
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explicit how they see themselves achieving project goals, where assumptions about the intervention 

are made explicit, where specific narrative strategies are applied to describe short and long-term 

goals etc. What all these techniques share is that they as a formative approach are integrated with 

carrying out the project or programme, that they are participative in nature, and that they aim at 

raising the level of reflexivity within the project (making assumptions explicit etc.). 

As Palmer et al. (2020) point out, building on their experience from the Swedish MISTRA Urban 

Futures programme, it is important in such transdisciplinary co-creation projects to not only focus on 

the integration of monitoring and evaluation, but to develop additional and complementary 

infrastructures that can strengthen capacities for learning, collaboration and enhancing relationships 

across organisations. 

A final interesting approach to evaluation should be named here. A “small wins framework” has 

been suggested by Termeer and Dewulf (2019) to be applied in the evaluation of so-called wicked 

problems, a class of social problems that are ill-defined, continuously changing, where many actors 

are involved with conflicting values etc. – and climate change and many sustainability issues clearly 

are part of this group. This creates the paradoxical situation for evaluations that it is not clear when 

the problem has been dealt with satisfactorily, while at the same time strategies need to be judged 

in order to improve them and create accountability. Termeer and Dewulf (2019) draw on concepts of 

incrementalism (which may still add up to radical change), particularly as developed by Weick’s 

(1984) concept of ‘small wins’ in organisational psychology and his work on sense-making in 

organisations, and Lindblom’s (1959) concept of ‘muddling through’ in policy science. Small wins 

often emerge under the radar of evaluations which look for the achievement of overall aims and 

targets. They refer to concrete outcomes which have already been implemented; they rather include 

changes in routines, beliefs or values in contrast to ‘first order changes’ where fast and easy steps 

are taken to achieve certain goals; they are mostly located at micro and local level where people 

effectively meet complexity and turbulence; and they are characterised by positive judgement. In a 

sense they are intermediate outcomes which may be seeds of transformative change, and they are 

steps which make an important contribution to a more or less shared ambition. An evaluation 

framework building on such a characterisation of policy change as continuous also forwards a 

concept of evaluation as a continuous process. It is also about the performativity of evaluations, 

where evaluation can create further commitment to the process, draw attention to further 

opportunities for small wins and act as a ‘propelling mechanism’ for further change. While such an 

approach certainly is not a panacea for dealing with evaluation challenges, it may be a way of 

addressing the “unproductive responses of both overestimation and paralysis” (Termeer and Dewulf, 

2019, 310) so often seen with traditional evaluation processes. 

It is in this context that our efforts for monitoring transformative urban change are situated. 

Monitoring structures as well as indicators that help tracking innovation and change processes may 

contribute to a process of collective learning and further adaptations of instruments and strategies 

and thus becomes a key element of urban transition strategies. Efforts to monitor urban 

transformation towards greater sustainability can help to embed Viable Cities projects in broader 

visions and strategies of urban transformation and link them to other policies and problems of urban 

development and in turn to design policies and processes for structural change based on the insights 

from monitoring and evaluation. It is therefore important that such monitoring not only focuses on 

the direct output of innovation projects but also on their wider impact and contribution to urban 

change.  

Monitoring transformative change in Viable Cities should have the ambition to combine a focus on 

diverse project outputs, as exemplified above, with a broad perspective on urban change in which 
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Viable City projects are embedded in and to which they are supposed to contribute to. Learning 

from the results of Viable City projects can be combined with a heightened attention to their role in 

contributing to an urban low-carbon transition – not only in their own city but also by being an 

inspiration for other cities, through participation in networks with other cities and with the support 

of the Viable Cities programme.  

 

Monitoring transformative change in the strategic innovation programme Viable Cities 

As part of the Swedish Strategic Innovation Programmes policy learning and coordination are central 

to the design and implementation of Viable Cities and its projects. As a central governmental body 

coordinating innovation policy across Sweden, VINNOVA has substantial experience and a relatively 

long track-record in evaluation and monitoring of innovation policy (Elg and Håkansson, 2012). Both 

with respect to its own internal capabilities and with regard to the requirements for funding, the 

agency has highlighted the importance of impact analysis of its respective policy programs and 

funded projects. 

Ex-ante, process and ex-post evaluation are integral in the delivery of VINNOVA’s policy programs. A 

proven instrument to do so has been the so-called ‘effekt logic’ (impact logic) (VINNOVA, 2008). This 

is a requirement for funded innovation programs that seeks to relate different evaluation logics and 

forces program managers to state ex-ante what results, outcomes and impacts it aims to achieve, 

and, how it will do so. This impact logic thus serves as a monitoring and evaluation back-bone 

throughout (and beyond) the lifespan of the program and serves also as a heuristic for individual 

projects to frame their respective contributions.  

Initial application of this impact logic was largely constructed around a rationalistic tradition, 

following developments in the broader field of evaluation theory and practice, with an emphasis on 

quantifiable and measurable indicators and variables. This emphasis was partly informed by a desire 

for comparability and benchmarking across and between programs and projects. Early monitoring 

and evaluation attempts were often opportunistic and based on eye-catching and easy to measure 

indicators, such as numbers of patents or spin-off companies rather than effectively representing 

the diversity of activity carried out in innovation programs and projects (Muhonen et al., 2020). Even 

though these evaluation practices already demonstrated clear shortcomings in traditional framings 

of innovation policy – both with regard to the linear and systems of innovation models (cf. Schot and 

Steinmueller, 2018) – their inaccuracy became even more untenable in light of a shift towards 

transformative innovation policy.  

Concurrent use of the impact logic has therefore become more aligned with an argumentative 

tradition in policy evaluation with greater emphasis on narrative, long-term effects, internal 

empowerment and social learning from the program and projects. Rather than ‘ticking-boxes’ in a 

fixed generic template, evaluation practices evolved into living documents that describe and reflect 

on the ‘life-course’ and lessons learned from the lived experience of the initiative. In concrete terms, 

this is made operational through internal self-evaluation reports by the program office of Viable 

Cities and external expert assessments informed by interviews. These monitoring and evaluation 

practices also put greater emphasis on and acknowledge the particular challenges, outcomes and 

processes of the innovation program. 

The recent 3-year evaluation report of Viable Cities confirms the dynamic nature of the program and 

acknowledges how its strategic framework has further evolved reflecting and responding to 

developments in the wider policy and research landscape. As a result, Viable Cities has established 
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formal linkages, both on a discursive and relational level, with the Mission-Oriented Innovation 

agenda of the European Union. In doing so, it has leveraged greater emphasis on and marshalled 

political force to the directionality of the innovation activity towards climate neutrality of cities. 

Aligning with this mission has also further reinforced Viable City’s theory of change towards that of 

zero-carbon transition and further explicated and mobilized theorizations from transition 

management and strategic niche management.  

This has partly reframed the remit and scope of the various innovation projects carried out and 

supported by the program even more strongly as experiments, pilots and test-beds. This has served 

a two-fold purpose. Firstly, it recognizes the fundamental uncertainties that innovation processes 

face when dealing with wicked, unruly problems such as climate change and departs from a linear 

teleology of generating technical ‘climate fixes’. Rather, it makes explicit the relatively early and 

immature state of many urban climate solutions that is still prone to extensive processes of testing, 

trialing and learning from failure/mistakes. Despite considerable enthusiasm and recognized 

potential by direct (first order) stakeholders in the program, there is a greater recognition that 

‘scaling’ these innovations requires far more than a simple diffusion and/or deployment approach 

but is characterized by processes of contestation and legitimization throughout the wider 

constituencies of the program, notably its indirect (second order) municipal and urban beneficiaries 

– urban policy-makers and citizens. Secondly, it has further fore-fronted the importance of co-

creation and more democratic and inclusive ways of innovation that draw directly on citizen 

involvement and engagement. Again, and this should be highlighted, the rationale is not to just 

generate greater acceptance of readily developed urban climate solutions among the public but to 

include this actor group as an active and generative stakeholder in the development process of 

innovations and solutions, as suggested by a shift from tripe to quadruple helix actor configurations. 

This in turn implies a stronger focus on second order learning relating to shifting norms, discourses 

and narratives. Learning thus becomes a primus inter pares with regard to the deliverables and 

outcomes of the program and its projects. 

In view of the abovementioned fundamental uncertainties and importance of the quadruple helix, 

evaluation and monitoring activities need to be increasingly internalized and to become integral, 

continuous and open-ended activities of the program. To support this internalization, the program 

set up a so-called Viable Cities Transitions Lab.  

“Viable Cities Transition Lab is about exploring and shaping change theory and method as well as 

building distributed knowledge and expertise as a basis for action and can bring about change in 

depth. We need to get beyond dealing with symptoms and rather focus on underlying problems in 

our social structure (deep-coded problems) that have led us to the challenges that we have ahead of 

us. This requires us to build a common awareness and ability to invest beyond isolated operations 

that take on individual parts and instead focus on large-scale investments for system change. This 

shall be achieved by the following process” (see https://en.viablecities.se/viable-cities-transition-

lab): 
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As one of the first steps in the Viable Cities Transition Lab, a workshop has been convened with 

stakeholders from Viable Cities to explore approaches to ‘monitor transformative change’. In total 

the workshop hosted 68 participants and was held during a one-day event in October 2019 in 

Stockholm, Sweden. The majority of the participants came from the academic and local government 

sectors. A relatively lower number of participants came from the private sector whereas it has been 

admittedly challenging to get participation from the fourth sector in the quadruple helix, citizens and 

civic sector. On the other hand, as mentioned by various participants, everyone is in principle also a 

citizen. 

One of main premises of the workshop was to acknowledge the plethora of innovative projects that 

are running in parallel in Viable Cities and to identify ways in which these projects could benefit from 

‘portfolio learning’. While each project, by itself, aims to contribute to zero-carbon transformative 

change at the urban level, when considering the system level, there is a risk that projectification 

renders these solutions piecemeal and fragmented. The workshop therefore sought to find ways to 

transcend the boundaries of the respective projects and identify critical linkages and common 

challenges in the pursuit of systemic transformative change.   

The workshop started with presentations of 5 projects that are (co-)financed by Viable Cities, where 

the presenters were asked to reflect on the following questions: 

• What are the most important activities in the project? 

• When would you call your project a success and what will be the evidence for this? 

• What will come next after the project? 

In spite of such an open-ended framing, most of the presentations provided quite a classic overview 

of the project aims & objectives and expected deliverables. This made clear that the innovation 

activities were to a considerable degree predicated by the requirements of a project in terms of 

tangible assignments and deliverables, timing of tasks and sub-tasks and teams operating across 

different organisations and sectors. It became clear that it was somewhat of a challenge for the 

project leaders to look beyond the time-span of the project and position their respective project in 

the wider vision and strategy of Viable Cities. Similarly, it was difficult to make visible the 

relationship(s) between individual projects. While the project team provided evidence of triple / 

quadruple helix collaboration across sectors and organizations, following the notion of an innovation 

system, it was harder to identify a project eco-system.  
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Initial reflections on the question of monitoring also revealed that this theme was largely related to 

matters of accounting and performance evaluation. Most attention was geared to actual 

implementation and thematic orientation of respective projects whereas significantly less attention 

was devoted to their strategic agenda setting (Kroll, 2019). Moreover, the discussions during the 

workshop addressed a common concern around trade-offs between objectivity and inclusivity when 

monitoring process and progress of innovation projects. Reflections on how to monitor 

transformative change quickly expanded to larger, more encompassing themes revealing a multitude 

of stakes and interest in terms of effective use of public resources, how to generate buy-in from 

private firms, creating political awareness, behavioural change of citizens, etc.  

A key dilemma that was identified in the workshop concerned the compatibility between open 

reflexivity based on the rather idiosyncratic features and processes of individual innovation projects, 

as required for formative monitoring and evaluation and the more ‘objective’ straightjacket of 

benchmarking and comparison between projects using given indicators and performance variables 

inherited from a rationalistic tradition of monitoring and evaluation. When considering an 

innovation project by itself, participatory approaches to monitoring and evaluation offers ample 

considerations and suggestions how to relate the projects activities and outcomes to emergent and 

wider processes of societal and systemic change. Such opening up generated however trade-offs 

with regard to the comparability and alignment of multiple innovation projects in a project eco-

system geared to systemic transformative change. It also become clear that the ambitious and 

sometimes all-encompassing agenda of formative monitoring and evaluation is difficult to reconcile 

with the limited resources and time available during a workshop that by default is constrained in 

time and space. 

 

Concluding reflections 

Based on our general considerations on monitoring and evaluation and the first workshop with 

participating projects of Viable Cities we can draw some tentative conclusions: 

- Projects as dominant organizational forms even in transition-oriented programmes like 

Viable Cities create a framing which makes it difficult to introduce formative evaluation and 

monitoring schemes aiming at a strategic and transformative-change oriented perspective. 

Based on earlier experience with project-specific, outcome-oriented evaluation, many 

stakeholders perceived ‘monitoring’ as reporting and unavoidable burden, rather than a 

source for learning and development. The perception is that there is little benefit from 

evaluation at the project level and that scarce time and resources in projects should rather 

be devoted to project implementation instead of bureaucratic data collection exercises. A 

first challenge thus is to create a joint understanding for a different approach to monitoring 

which puts learning processes in the projects at its centre. Creating commitment to such a 

joint process appears to be a pre-condition for the types of monitoring described in this 

paper. 

- Viable City projects are simultaneously part of different ‘eco-systems’ which creates 

additional challenges for their embedding in learning networks and systemic change 

processes. On the one hand they are part of urban change in the cities they are located in – 

with their particular stakeholder configurations, challenges, interests, policies etc. At a 

second level they are part of the Viable Cities innovation programme with the intention to 

create relations and synergies between the various projects involved. At a further level these 

projects are also expected to have an impact on other cities in Sweden and be part of a 
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national transition effort. Formative evaluation with the aim to facilitate the embedding of 

projects in transformative systemic change needs to take account of the multiplicity of 

project contexts and impact levels. Processes, criteria and purposes of monitoring will have 

to be specifically adapted to each environment. 

- To avoid an overload of additional tasks and challenges for project participants, the 

development of a monitoring and evaluation support infrastructure should be a key task of 

programme management. Such an infrastructure can encompass the creation of spaces for 

interaction and exchange, the development of a portfolio of monitoring tools and strategies 

as a resource and source of inspiration for projects, or providing organizational support for 

monitoring efforts. Moreover, the programme management as an intermediary between 

projects, but also between projects and the national level and between cities can also play a 

role in actively challenging projects and being an advocate for the strategic orientation and 

directionality of the transition initiatives (sustainability transition, climate neutrality, just 

transition). A further task at the programme level can be to push for a project culture 

allowing (or actively embracing) dissenting positions as well as failure. The creation of such a 

culture of learning can also be seen as an institutional infrastructure for a formative and 

reflexive approach to monitoring and evaluation. 

- The idea of a Viable Cities Transition ‘laboratory’ resonates well with developing formative 

monitoring as an open and experimental process. Not as a monitoring structure which 

subsequently can be used by other projects or programmes, but as emphasised earlier in the 

paper, the process of developing evaluation criteria, indicators and narratives which capture 

transformative urban change can in itself be regarded as an important element of transition 

governance. As such, monitoring can provide a platform for sense making processes, for the 

interaction with various types of stakeholders and interests involved and thus enable 

governance from within (Jørgensen, 2012; Smith and Stirling, 2007). Such indicators and 

criteria for transformative urban change co-developed with programme participants need to 

be adapted to the specific project situation and purpose and need to stay dynamic and 

adaptive as the project evolves and participants develop new ideas and gain more 

knowledge in the project. The idea of a transition laboratory also provides an appropriate 

context to experiment with different monitoring formats and strategies and eases the 

pressure of having to have a monitoring scheme in place from the outset.  

- In line with this experimental character of monitoring, it appears meaningful to see it as part 

of a portfolio of monitoring and evaluation approaches and not as a replacement of 

outcome-oriented evaluation. Outcome and indicator-driven evaluation is still required by 

the programme and project funders. Reflexive and formative monitoring can help to put 

these outcome-approaches into perspective and shed light on their strengths and 

limitations, while it also draws attention to processes and types of knowledge which are 

neglected in traditional types of evaluation. However, it certainly would be beneficial to 

harness synergies between those different evaluation strategies such as joint use of data 

and a greater awareness for the different profiles of different evaluations and the type of 

knowledge they produce. 
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Introduction 

Addressing climate change is one of the world’s most critical issues for this generation and many more 
to come. Climate change experts (IPCC, 2018), highlight that we have very little time to enact mitigation 
and adaptation processes that would avoid the most negative consequences of climate change. The 
COP21 Paris agreement set the stage at a global scale, and the European Commission is taking major 
steps in the next decades to address climate change, as reflected in its long-term vision and financial 
commitment for a climate neutral Europe by 2050 (EC, 2018). In both policy frameworks the aims and 
objectives revolve around transformative system change in different sectors on a grand scale and in a 
relatively short time. Clearly, this has implications for the strategic direction and mandate of different 
organisations working on addressing the climate crisis. For example, the European Environmental 
Agency (EEA) has recognised the need for “fundamental transformation of core societal systems” (EEA, 
2015). In the area of finance, the Climate Investment Fund is pursuing an investment portfolio that 
“supports the transformation to low-carbon, climate-resilient development” (ITAD, 2019). In this article 
we explore how EIT-Climate-KIC aims to take up the challenge of working on transformative change. 
This organisation is particularly relevant since it has adopted a transformative ambition since its 
inception in 2010. 
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In the scholarly literature, transformations towards sustainability are discussed in different disciplines 
and perspectives. Transformations can be understood as “fundamental changes in structural, 
functional, relational, and cognitive aspects of socio-technical-ecological systems that lead to new 
patterns of interactions and outcomes” (Patterson et al., 2017; pg.2). The literature on transformation 
is however, diverse. In some research fields, transformations are deliberate processes while in others, 
an unintended or unexpected consequence of an event (Feola, 2015). Literature on deliberate or 
directed transformations acknowledges that fundamental shifts are required to address societal 
challenges, which include different combinations of technological innovation, institutional, 
behavioural and cultural change, challenging assumptions, and the capacity to question beliefs and 
identities (O’Brien, 2011). Related to this stream of thought, two bodies of literature are particularly 
rich in empirical detail and theoretical concepts concerned with deliberate transformations towards 
sustainability. First, sustainability transitions literature with the multi-level perspective (MLP) and 
strategic niche management (SNM) (Grin et al., 2010; Kemp et al., 1998; Schot & Geels, 2008). Second, 
socio-ecological systems research (Folke et al., 2010) and transformative adaptation (O’Brien, 2018; 
Pelling & Manuel-Navarrete, 2011). These sets of literature, which combine disciplines such as 
geography, ecology, sociology and economies, have developed theories of transformation that 
describe pathways for transformative change. Both adopt a systems perspective, share an 
understanding of how transformative change unfolds and account for issues of governance and 
politics.  

For instance, the transformative adaptation literature articulates three spheres where radical change 
needs to occur: practical (technical solutions and interventions), political (systems and structures) and 
personal (values and beliefs) (O’Brien, 2018). Social change requires to activate leverage points in the 
political sphere, through policy interventions that change system conditions, and on the personal 
sphere, changing the dominant paradigm of a system (Meadows, 1999). From a socio-technical 
systems perspective, systems can be characterised by the relations between actors, technologies, 
infrastructures and societal rule sets. In these systems, change can be understood as a process in which 
novel ideas develop at a local scale (“niche”) and through processes of building networks, shared 
visions and learning, grow to change the dominant system (“regime”), which is embedded in a wider 
set of shared beliefs, rules and broader dynamics (“landscape”) (F. W. Geels, 2002). 

While both sets of literature pay attention to a variety of actors and the role of technology, the 
sustainability transition research field has a particularly strong empirical and conceptual basis at the 
role of radical innovation in transformation processes. Additionally, this research field has been 
instrumental in conceptualising the dynamics and operationalising the processes of deliberate system 
change while paying particular attention to the activities and functions of innovation intermediaries, 
claiming that intermediary activities are particular important when addressing urgent challenges such 
as climate change which needs an acceleration of transformation (Kivimaa et al., 2019). 

EIT Climate-KIC is a paramount example of such an intermediary organisation in innovation processes. 
It builds on bringing together actors from the knowledge triangle (business, education, universities, 
and the public sector) with a strong focus on territorial and regional development. Earlier research 
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conceptualised EIT Climate-KIC as an “innovation platform” emphasising its ability to coordinate a 
variety of actors by combining individual goals and capacities with shared purposes, norms and 
expectations (Vivas Lalinde et al., 2019). 

Since its inception in 2010, EIT Climate-KIC was also a strong advocate for the importance and need for 
innovation and systemic changes in different sectors of society to address the climate crisis. Indeed, 
this ambition is reemphasised today in the latest organisational strategy titled “transformation in time” 
which reflects a commitment to transformational change, based on a portfolio approach that aims at 
expediting change across a broad range of industries (EIT Climate KIC, 2018). 

This working paper aims to conceptualise and better understand the ambition of EIT Climate-KIC to 
achieve transformational change and its approach for achieving it. To this end, this working paper is 
guided by an overarching research question: How can working towards transformative change be 
conceptualised in particular in relation to intermediation? How is EIT Climate-KIC enacting 
transformative change to address the climate crisis from the perspective of this conceptualisation? 

To answer this question the paper draws on the socio-technical transition literature and empirically 
analyses the evolution of EIT Climate-KIC’s vision and mission, the networks it has helped to create and 
two long standing strategic programs (Climathon and Pioneers). It combines a qualitative (content 
analysis) and a quantitative (network analysis) research approach and draws on a diverse range of data 
sources.  

Literature Review – Theoretical concepts  

The socio-technical systems framework provides a systemic perspective on the role of innovation in 
achieving sustainable futures (Markard et al., 2012). In this literature, systems are composed of 
technical elements (including technologies and physical infrastructures) and social elements (actors, 
governance arrangements, norms and rules) that are deeply intertwined. Systems are constituted by 
complex interconnections between different elements, characterised by feedback loops that result in 
emergent properties that are more than the sum of its parts (Meadows, 2008). Central to socio-
technical systems theory is the notion of “rules”, which includes legal and social norms, market 
arrangements, paradigms of specific communities, etc., that guide the activities of actors, how they 
perceive problems and the type of solutions they seek (Kemp et al., 1998). 

To conceptualise changes in these socio-technical systems, this literature uses the notion of 
transitions, that can be understood as the interaction between three levels: niche, regime and 
landscape ( Figure 1). Novelty emerges at the niche level, small and often local scale where alternative 
configurations between social and technical elements begin to take shape. The regime represents 
highly stable and entrenched configurations of the existing rules, technologies and social elements, 
which guide the actions of actors within a system and create pathways along which incremental change 
and evolution takes place (Markard et al., 2012). Niches and regimes are embedded in a socio-technical 
landscape. This constitutes the physical world, shared cultural beliefs, political ideologies and large-
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scale trends, such as global warming, that create a “gradient of force” which makes some actions easier 
than others (F. Geels, 2004). 

In this respect, niche-level alternatives can adhere to the pathways defined by the regime - fit and 
conform - or create pressures to the regime changing the existing pathways for change - stretch and 
transform - (Smith & Raven, 2012). Changes that stretch and transform regimes imply fundamental 
changes in the rules - the values, norms, routines - underpinning a system (Ghosh & Schot, 2019; 
Schot & Kanger, 2018).1 In other words they can be more or less transformative. We are building on 
the TIPC work ( Schot et al., 2019) to define what is more transformative. They introduced the notion 
of transformative outcomes (TO) and identified 12 of them. Subsequently it can be argued that 
transformations in socio-technical systems can be understood as the interplay between three 
processes: niche construction, niche expansions and embedding (acceleration) and de-stabilisation of 
regimes.  

Figure 1. Multi-level perspective, which describes transformational processes as they emerge from the niche and 
evolve towards the regime level Source: TIPC. 

 

 

1 As mentioned in the introduction, this is one of multiple theories of transformation. However, it is important 
to note that many theories coincide that changes in shared beliefs and expectations, which in MLP are part of 
the rule system, are central to systems change. For a review on this topic see (Feola, 2015; Scoones et al., 2018). 
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These transformative outcomes rest on a particular understanding of how change in socio-technical 
systems occurs and how it can be anticipated and dealt with in a strategic way: systems are highly 
complex, adaptive, dynamic and never in equilibrium. This means that direct cause-effect relationships 
are inherently blurry and seemingly unrelated elements can interact with each other leading to 
unintended consequences or surprises. Any interventions in such a system can only contribute to a 
change process and needs to be carefully crafted, assessed and constantly adapted to continuously 
shape the change processes into a desired direction.2 

Each transformative change process is composed of four transformative outcomes: 

● Niche Construction: This is a key process for sustainability transitions and refers to the process 
by which novel ideas and experiments grow, learn and mature. It includes activities like 
shielding (TO1), which is the active and passive protection of the niche (Smith and Raven, 
2012); networking (TO2), which refers to the construction, extension and strengthening of 
networks of actors, nurturing the variety of ideas and deepening the opportunities for 
resource mobilisation (Raven et al., 2016; Schot & Geels, 2008), social learning (TO3), 
especially second order learning that challenges beliefs and assumptions of actors and the 
formalisation of this knowledge(Safarzyńska et al., 2012; Turnheim et al., 2018; Verbong et al., 
2008); and managing expectations (TO4), by creating shared visions about the future make 
them more robust, legitimising the actions of actors in the niche (Budde et al., 2012; Raven et 
al., 2016). 

● Niche Expansion and Embedding: This process refers to moving experiments beyond the niche 
to challenge the existing regimes. There can be four ways of approaching it: upscaling (TO5) 
the niche beyond its existing boundaries by involving more users (van den Bosch & Rotmans, 
2008); replication (TO6) of the niche or a part of it in a different context such a new group or 
context (Bos & Brown, 2012; von Wirth et al., 2019) ; circulation (TO7) of ideas through texts, 
products, learning, ideas from a niche to another niche (Frank Geels & Deuten, 2006); and 
institutionalisation (TO8) of technologies, norms, rules or expectations of the niche through 
developing shared narratives, definitions, standards and interpretations from niche 
experimentations (Fuenfschilling & Truffer, 2016). 

● De-stabilisation and Opening-up of socio-technical regimes. This process has been less 
explored in the literature, but it is critical for transitions towards sustainability. Generally 
speaking, it refers to destabilising the dominant practices, beliefs and rules that characterise a 
dominant regime, creating space for alternatives to emerge. It includes outcomes like regime 
destabilisation (TO9) and weakening the reproduction of the regime and creating 
opportunities for alternatives (Turnheim & Geels, 2013), unlearning (TO10) routines, rules and 

 

2 It is important to note that the transformative outcomes are not items to be checked in the transformations, 
they are part of a process and are processes themselves, often occurring simultaneously at different scales. While 
it could be possible to develop indicators related to the transformative outcomes, these would need to be 
contextualised for each intervention. 
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expectations of the regime by questioning the assumptions, beliefs and values underlying 
dominant regimes, leading to new ways of thinking and acceptance of uncertainty and costs 
of renewal of the systems (Ghosh & Schot, 2019); empowering niche-regime interactions 
(TO11) through policies that are favourable to the niche or through the actions of 
intermediaries (Kivimaa et al., 2019; Polzin et al., 2016) and transforming the way in which 
landscape pressures (TO12) and requirements are perceived. 

Schot et al., (2019) envision transformative outcomes as useful tools for transformative innovation 
policy. These tools are particularly useful for policy making under the newly emerging third frame of 
transformative change, which emphasises on socio-technical system change through experimentation 
directed to address social and environmental challenges (Schot & Steinmueller, 2018). This third frame 
of innovation policy, which goes beyond R&D investment and national systems of innovation 
frameworks, argues that innovation is instrumental to overcome transformational system failures 
(Weber & Rohracher, 2012). The transformative outcomes are a way in which transformative change 
can be operationalised and failures can be addressed in an empirical context. 

Intermediaries in transformative change processes 

A pivotal role in systemic transformation is played by organisations, such as EIT Climate-KIC, that are 
able to intermediate between innovative practices in niches and dominant practices in socio-technical 
regimes. Intermediaries are defined as “actors and platforms that positively influence sustainability 
transition processes by linking actors and activities and their related skills and resources or by 
connecting transition visions and demand of networks of actors with existing regimes in order to create 
momentum for socio-technical system change, to create new collaborations within and across niche 
technologies, ideas and markets, and to disrupt dominant unsustainable socio-technical 
configurations” (Kivimaa et al., 2019).  

(Kivimaa et al., 2019) distinguish five types of intermediaries: (i) niche intermediaries, (ii) user 
intermediaries, (iii) regime-based transition intermediaries (iv) process intermediaries and (v) systemic 
intermediaries. Niche and user intermediaries operate at the niche level, such as grassroot 
organisations, cooperatives and other local organisations, supporting its expansion. Process 
intermediaries are actors such as architects, planners or consultants who facilitate transformations by 
aligning innovations with the priorities of the regime. Regime based intermediaries support the 
reorientation of the regime towards a more sustainable direction and working to unlock path 
dependencies, such as the case of the Greater Manchester Climate Change agency (ibid). Finally, 
systemic intermediaries, such as EIT Climate-KIC are catalysts of innovation. They act toward a broad 
transition agenda and make system level impact through orchestrating other actors and 
intermediaries. Intermediaries fulfil important functions that can be related to the different processes 
of transformative change described earlier and their transformative outcomes.  

Systemic intermediaries play a key role in guiding transformations from a whole systems perspective, 
having the possibility to act across multiple niches, regimes and spatial scales, while maintaining a 
strong normative orientation and directionality towards sustainability. (Kivimaa et al., 2019) stress that 
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in any process of profound change in a system, an ecology of intermediaries is required, and that often 
the absence of an intermediary - for example, user intermediaries - can slow down or hinder some 
elements of a transformative process. At the same time, intermediaries might evolve in their functions, 
roles and normative orientations over time, and this might lead to conflicting views as the system 
evolves. There is therefore a role for, what we call, an “intermediary of intermediaries”. 

Methodological approach  

To answer this paper’s research question an in-depth single case study of EIT Climate-KIC was 
conducted, combining two different but complementary methodological approaches: 1) a qualitative 
approach that utilised a content analysis as well as expert workshops and telephone interviews and 2) 
a quantitative approach that utilised a network analysis. This combined analysis helps to identify the 
networks that CKIC creates and maintains as well as the transformative potential of its programs. It is 
important to note that the empirical analysis was conducted in close collaboration with two members 
of EIT Climate-KIC, to contextualise and co-develop a narrative relevant to the organisation. Before we 
introduce both approaches, we first discuss the case-study itself.  

Climate CIK as a case study 

In 2008, the European Commission launched the European Institute for Innovation and Technology 
(EIT) a dedicated innovation organisation for the pursuit of the European Union’s innovation strategy. 
Its intention was to be “a new model for innovation in strategic interdisciplinary areas” (EC, 2006). The 
organisational structure resembles a network organisation with a small headquarter in Budapest 
responsible for establishing different KICs which should carry out work independently in initially three 
priority areas (Energy, ICT, Climate). In 2009 the call for the KICs was launched. Their overarching aim 
was to “addressing societal challenges via innovation in the knowledge-triangle”(EP, 2013). 
 
EIT Climate-KIC is a particularly interesting case because it has been different from the other KICs since 
its inception. For once, because it defined its purpose and mandate much broader than the other KICs 
which were mainly focused on strengthening Europe’s economic competitiveness. In contrast, EIT 
Climate-KIC positioned itself as a cross-sectoral initiative that goes beyond matters of innovation policy 
in a strictly economic sense (Diercks, 2018). Equally interesting was EIT Climate-KIC’s strategic aim 
which was to achieve system transformation through innovation. The ways to achieve this was by being 
an incubator for climate technologies, products and services on the one hand and through being a 
place-based innovation and implementation site on the other (ibid). More recently, EIT Climate-KIC has 
strengthened its aspirations to evolve into a systemic intermediary. In fact, it even aims to move 
beyond that role by fulfilling also certain orchestration functions, which would guide the entire 
community in a specific direction. Orchestration is conceptualised by this paper as explicitly normative, 
recognising the need for entire system change, acting on this need with an understanding of the 
processes of system transformation and purposeful agency. The empirical analysis promises to shed 
some light on the question how advanced EIT Climate-KIC already is on its way towards a systemic 
intermediary with orchestration functions. 
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EIT Climate-KIC conducts activities at different levels and in different domains. In 2019, the different 
domains are [39]:  

● Ecosystems & Community: This domain includes the program Pioneers in Practice 
(professional mobility), Transitions Hub, Climate Innovation Summit and the ecosystems 
projects including the circular city network and the circular economy of ports network. 

● Innovation: This domain is about supporting the development of ideas into marketable 
innovation: it includes both early and late stage innovation. 

● Entrepreneurship: This domain includes supporting start-ups and businesses in their different 
stages. 

● Education: This domain includes graduate level education, summer schools and learning hubs. 
● Regional Innovation: This domain has a focus on supporting regions in creating innovation 

capabilities and capacity building. 

Furthermore, it is important to distinguish between those employed by EIT Climate-KIC and the EIT 
Climate-KIC association which includes its core partners and the community.  

Content Analysis 

Content analysis was conducted of strategic documents of EIT Climate-KIC (reviews, business plans, 
etc.) published between 2012-2019, in order to investigate EIT Climate-KIC’s evolution since its 
inception. This was supplemented through a content analysis of documents related to two long 
standing programs of EIT Climate-KIC: Pioneers and Climathon.3  

This content analysis was supplemented with insights that emerged from two expert workshops and a 
telephone interview with one of the EIT Climate KIC co-authors. The expert workshops comprised two 
EIT Climate-KIC representatives and researchers in the field of transformative system change and 
innovation policy. In the first workshop (11th June 2019) [50] the nature of the collaboration and the 
case study was discussed. In the second workshop the results of a preliminary analysis (27th August 
2019) [51] of the extensive review of internal documents, as well as other fundamental issues like 
concepts, definitions, theoretical approaches, methods of analysis and expectations from EIT Climate-
KIC was discussed. The results of these workshops were documented in two workshop reports, and 
fed into the analysis in this paper. A preliminary data analysis was then supplemented with a telephone 
interview with a one of the co-authors of the paper who is a senior member of EIT Climate-KIC (27th 
November 2019)[52] in order to contrast, correct and refine the findings from the preliminary analysis 
and to uncover new elements in the analysis of Pioneers and Climathon programmes. 

 

3 A list of the documents analysed in each case can be found in the Annex A.  
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Network analysis 

Additionally, a network analysis was performed to visualise and analyse the network structure of 
funded projects, their key actors, the diversity of actors, and intermediation. Network analysis has 
started to be used as a tool to understand intermediation in sustainability transitions (Almodovar & 
Teixeira, 2014; Giurca & Metz, 2018) because it supports the analysis of an actor’s capacity to promote 
connections as well as information and knowledge exchanges. To investigate this capacity, this paper 
uses the concepts of ‘Role’ and ‘Position’. Role refers to a certain “function” in a social system, such as 
coordination or intermediation; while the position refers to the specific patterns of connection of one 
actor in a network (Bellotti, 2015; Newman, 2018). Therefore, it is possible to identify those 
intermediary actors that are very well connected in a social system and intermediate between 
peripheral and central actors (Guimera & Amaral, 2005) thereby facilitating the flow of knowledge 
between them (Newman, 2018).  

Additionally, network measurements can be used to identify actors that intermediate in the sense that 
they create strong connections with other actors in a network(Bellotti, 2015; Brandes & Corman, 2003; 
Morescalchi et al., 2015). A very well-known measure to detect such intermediaries in a network is 
centrality betweenness (Ciarli & Rafols, 2017; Morescalchi et al., 2015) which is based on the pattern 
of connections of an actor and reflects the actor position within a network. Data was obtained by using 
a database of projects funded by EIT Climate-KIC during the period 2016-2017.4 From this dataset a 
“mode 2” network map was constructed. A mode 2 network for EIT Climate-KIC projects is a network 
where projects and project partners are the nodes, while nodes’ ties represent the partners 
participating in a specific project. The visualisation was used to identify areas where connections are 
strongest, and areas where connections might need to be improved.  

Analytical approach 

To better understand the transformative aspects of Pioneers and Climathon for achieving a zero-
carbon future, this paper looked for signals of transformative processes and transformative outcomes. 
Transformative Outcomes are researched through case studies, in which the researcher is actively 
involved with the actors and the socio-technical system in which they are embedded, and are able to 
observe ongoing processes of transformation. While a telephone interview was conducted and EIT 
Climate-KIC representatives were part of the narrative construction of this paper the data analysis 
relies mostly on secondary sources and content analysis which required a translation of the 
transformative outcomes into analytical categories that make them useful for the purposes of this 
paper and the types of data that was available. Consequently, the results presented in this paper 
should be understood as a first exploration of the role of EIT Climate-KIC in intermediation for 
transformation, and should be complemented with more dedicated case studies and other qualitative 

 

4 The database is organised around four thematic areas of EIT Climate-KIC, and includes the nature of the partner 
(Research, Higher Education, Business, SMEs and Cities or Regions). The database can be accessed on request via 
the Exaptive system https://climate-kic.exaptive.city/cognitive/welcome 
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research methodologies in the future. Table 1 describes the proxies and heuristics that were used to 
look for signals of Transformative Outcomes.  

Table 1. Heuristics used for Transformative Outcomes. Source: developed by the authors. 

 heuristic 
TO1 Shielding Evidence of actions facilitated by the actor that provide support to niches, be it 

financially, through policies or by creating a narrative that strengthens an 
alternative solution 

TO2 Networks Evidence of an increase on the number of actors participating on a niche, building 
ties within a niche, or strengthening its ties 

TO3 Learning Evidence of learning across different actors, especially if they come from different 
context. Second order and social learning can be identified with mentions to 
surprise, challenging perceptions, dealing with uncertainty collectively, etc.  

TO4 Expectations Mentions to shared beliefs, ideas about how change happens, promises and 
concerns, that become more broadly shared by a community.  

TO5 Upscaling Mentions to actions, activities or evidence of an increase in the number of users 
and actors engaged in a niche, and formalisation of the niche 

TO6 Replication Evidence that a niche has been replicated in a different context, for example, a 
different geographical location 

TO7 Circulation Evidence that the niche or some of its elements have been taken up in other 
niches. For example, that certain practices are replicated in related niches through 
the use of a manual, standard, sharing experience with other actors, etc.  

TO8 Institutionalisation Evidence that some of the aspects of the niche have been formalised in informal 
(e.g. shared values, norms, etc.) and formal (e.g. standards, regulations, etc.) 
institutions.  

TO9 Destabilisation Evidence of changes in the regime that challenges its underlying rules and key 
actors, for example, changes in markets, institutional or regulatory reform, that 
challenge dominant players. 

TO10 Opening-up Evidence that changes in the regime create space for new ideas that were not 
earlier possible; for example, climate crisis (a landscape pressure) forces actors in 
a conservative fossil fuel based regime to change narratives and show inclination 
towards solar energy  

TO11 Niche-regime 
interactions 

Evidence that interactions have been facilitated between the niche and the 
regime, for example, by formalising some aspects of the niche that enable niche 
actors to speak with regime actors. 

TO12 Landscape pressure Evidence that actors at the regime level start thinking differently about the 
cultural values, norms, trends that guide their decisions. This can be the result of 
a collective process that promote reflexivity, or due to disruptions and 
unexpected events like the financial crisis or a natural disaster. 
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Findings 

EIT Climate-CIK’s evolution as an intermediary actor:  

When Climate-KIC was launched by the European Institute for Innovation and Technology in 2010, its 
strategic vision reveals a close alignment with concepts of sustainability transition thinking and their 
emphasis on the systemic and multifaceted change process. EIT Climate-KIC’s approach was based on 
the knowledge pyramid, working with research, education, business and public bodies, and a strong 
focus on regions that distinguished it from other KICs. In its early stages, EIT Climate-KIC’s business 
orientation was less pronounced as in other KICs (Diercks, 2018) with a stronger focus on system 
transformation and a regional approach. 

Subsequently, this transformative change vision became narrower as it started to emphasise 
entrepreneurship, technical innovation and business acceleration. These functions were seen to be 
largely in the hands of EIT Climate-KIC partners and the wider EIT Climate-KIC community. EIT Climate-
KIC understood its predominant role as through capacity-building and providing funding to 
entrepreneurs. This understanding and vision placed a premium on entrepreneurial agency and 
technological innovation as key mechanisms for addressing climate change. At that time EIT Climate-
KIC started to systematise and coordinate its activities through a ‘portfolio approach’ and thematic 
programmes which were structured along 12 thematic impact goals[21to 32].  

In recent years, the aspiration of delivering on transformational change has returned and widened 
within the organisation. The current vision is based on the idea of ‘collective agency’ for delivering 
system transformations through the ‘orchestration’ of community of experiments. EIT Climate-KIC 
emphasises its own role as a “keystone actor” that offers platforms, creates shared ecosystem, aligns 
goals and objectives and breaks the silos between organisations who work on addressing climate 
change. From a transitions perspective, EIT Climate-KIC mediates between existing niches and nurtures 
the emergence of new actors and practices by making use of a broad portfolio of instruments. For 
instance, the “Deep Demonstration programme” [37] which aims to intermediate between different 
niches. This shows that EIT Climate-KIC broadened its understanding of agency which was previously 
targeted on funding and capacity building. Currently, the organisation is taking a more proactive and 
systemic stance in facilitating, steering and mobilising transformative processes and outcomes at a 
systems level. EIT Climate-KIC recently defined itself as an “orchestrated innovation ecosystem that 
connects ‘demand’ and ‘supply’ in catalysing transformational systemic change, one that brings 
together public and private actors – businesses and states, individuals and cities” (EIT Climate KIC, 
2018).  

EIT Climate-KICs networks 

A network analysis was conducted for EIT Climate-KIC projects for the period 2016-2017, using a mode 
2 network (actors connected through projects). The analysis is divided in four groups, related to the 
four strategic areas of EIT Climate-KIC: Decision Metrics and Finance – DMF (Figure 2); Sustainable 
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Production Systems - SPS (Figure 3) Sustainable Land Use- SLU (Figure 4); and Urban Transitions- 
UT(Figure 5).  

We identify three types of networks. First, highly centralised networks, or ‘‘brokered” networks, which 
can be led by a single or a few organisations. These networks are commonly led by few organisations 
which coordinate most network exchanges and activities (Ramirez et al., 2018). For instance, DME 
network is coordinated by one project and one organisation (Figure 2). Second, gradient networks 
which are associated to resource scarcity, or high competition (Newman, 2018; Toroczkai et al., 2008; 
Tylianakis & Morris, 2017; Wang et al., 2007). This is the case of SPS strategic area, which shows a high 
vulnerability to be fragmented if a project disappeared (Figure 3). Third, a decentralised network where 
the responsibility for network coordination is shared across many members, also known as modular 
network (Provan et al., 2007; Provan & Kenis, 2008; Rudnick et al., 2019). We observed this structure 
for SLU and UT strategic areas (Figure 4 and Figure 5). These networks also have a very common 
characteristic for modular networks, they are small-world networks (Meunier et al., 2010; Pan & Sinha, 
2009). These networks have intermediaries which facilitate the exchange of knowledge across modules 
or subgroups. Therefore, this type of network characterises by its ability to facilitate diversification and 
cohesion within the network, and they are commonly associated with more complex organisational 
structures (Fleming et al., 2007). 
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Figure 2 DMF Decision Metrics and Finance thematic area: Interactions between EIT Climate KIC’s partners and 
projects. It is possible to observe three clusters in the figure. Cluster 1 is project enabled, Cluster 2 is more 
heterogeneous, and Cluster 3 shows one key tie between research and SMEs, and in comparison, to the other 
Clusters, does not include large business actors but an SME that occupies a very central role in the network. Black 
nodes represent projects, while coloured dots represent different types of actors (red = SME; green = higher 
education; blue = business ; light blue = research; yellow = cities, regions and NGOs). The network has been built 
as: organisation-project-organisation. Betweenness centrality is represented by the size of every node. Clusters 
are identified using a partitional clustering measure (k-means) (Li & Wu, 2012). 

By composition, the SLU and UT network are more complex and involve all the types of actors, while 
the SPS is the less diverse: here, higher education and research institutions are the predominant 
intermediary actors, while cities/regions/NGOs are absent, and the business sector shows little 
participation. In the SLU network, both projects and organisations are predominant players, while in 
the UT network mainly organisations play a key role connecting the network. In these two networks, 
SLU and UT, higher education institutions are the predominant players, but there are also several 
business organisations (both SMEs and large business) that participate in several projects, as well as 
research organisations. Besides, the SLU network is the only one where we can observe the 
participation of regions, cities or NGOs. The DMF and UT networks are quite similar in terms of 
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participation, where the most participating actors come from higher education and business, plus a 
few ones from research. 

 

Figure 3 SPS Sustainable and Production Systems thematic area: Interactions between EIT Climate KIC’s 
partners and projects It is possible to identify three clusters: Cluster 1, as shown in the graph, has a gradient 
pattern where one project is key to keep the connectivity in the network. Cluster 2 is composed by four 
organisation which play a crucial role on connecting projects and other organisations with other clusters. Cluster 
3 is a smaller cluster which can be disconnected easily. Black nodes represent projects, while coloured dots 
represent different types of actors (red = SMEs; green = higher education; blue = business; light blue = research; 
yellow = cities, regions and NGOs). The network has been built as: organisation-project-organisation. 
Betweenness centrality is represented by the size of every node. The figure shows three clusters, corresponding 
to groups of actors that share deep interactions with each other. Clusters are identified using a partitional 
clustering measure (k-means). 
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Figure 4 SLU Sustainable Land Use thematic area: interactions between EIT Climate KIC’s partners and projects: 
The case of (SLU). The graph shows a more complex structure than the case of SPS. Both projects and 
organisations play a key role in connecting clusters in the network. It is possible to identify four clusters. The most 
important characteristic of these four cluster is to have connector nodes which allow the connection with other 
clusters. Black nodes represent projects, while coloured dots represent different types of actors (red = SMEs; green 
= higher education; blue = business; light blue = research; yellow = cities, regions and NGOs). The network has 
been built as: organisation-project-organisation. Betweenness centrality is represented by the size of every node. 
Clusters are identified using a partitional clustering measure (k-means). 
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Figure 5 UT Urban Transitions thematic area: interactions between EIT Climate KIC’s partners and projects: The 
graph shows a more complex structure than the previous networks. It is possible to observe four Clusters. The 
most important characteristic of these four clusters is that they have connector nodes that allow the connection 
with other clusters. Black nodes represent projects, while coloured dots represent different types of actors (red = 
SMEs; green = higher education ; blue = business ; light blue = research; yellow = cities, regions and NGOs). The 
network has been built as: organisation-project-organisation. Betweenness centrality is represented by the size 
of every node. Clusters are identified using a partitional clustering measure (k-means). 

Based on the analysis and comparison of these four networks it becomes evident that higher education 
institutions are most engaged actors in terms of number of projects. This is followed by business and 
research actors. Cities, regions and NGOs are less frequently present in the networks. In the case of 
business, it is important to note that SMEs are often very engaged in all networks, while large business 
actors are less present overall.  

The networks have a similar number of clusters: two (SPS), three (DMF) and four (SLU, UT). These 
clusters are rather homogenous in size. By composition, the clusters are rather diverse between 
networks, reflecting the diversity between the networks. Each cluster is characterised by a specific 
composition, reflecting also the internal diversity of organisations. There is also some overlap between 
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clusters which share actors or projects. This is particularly evident in the case of the UT network, where 
Cluster 1, 2 and 3 are strongly interconnected by sharing the same project or actor, particularly SMEs 
or higher education institutions. 

We identified a set of key ties that are particularly important for connecting sub-clusters to the rest of 
the networks. Key ties include: three sections containing key ties for the DMF network, two sections 
for the SLU network, and four sections for the SPS and UT networks. These sections contain ties that 
can connect peripheral clusters (or sub-clusters) with the main structure of the network, the rest of 
their cluster generically, or with a different cluster. We identified, for each area network: UT: 13 key 
ties; SLU: 7 key ties; SPS: 5 key ties; DMF: 4 key ties.  

The nature of these ties is different. Most of them involve projects (17 ties), but also higher education 
institutions (11 ties) or SMEs (8 ties). Only few key ties involve big corporations (4 ties) or research 
organisations (3 ties). Three key ties (one in DMF, two in SPS) connect two different clusters. All of 
them are formed by a project and a business organisation. 

Pioneers into Practice 

Pioneers into Practice is a placement programme which consists of 5-6 weeks of work at local level for 
professionals (from industry, small companies, universities, research institutes, local councils as well 
as non-profit and public organisations) and then 6 weeks of mobility in a different country and on a 
different project, over the course of seven months (usually from May to November), mixing e-learning, 
workshops and practical application at the host organisation. It aims for “breaking down the barriers 
between the different parts of the innovation pyramid by integrating business, education, research and 
public bodies at regional and European levels” [13] and “building an internationally connected 
community of experts who are integrated into the local low-carbon innovation ecosystems. Equipping 
participants with the skills, connections and experience to lead multidisciplinary innovation initiatives 
in their local ecosystems and to link their own ecosystems to those of different 
cities/regions/countries”[44]. Since its creation, Pioneers involved over 1500 participants, with an 
average of around 200 professionals per year, and 300-400 placement opportunities in corresponding 
host organisations. Pioneers currently operates in twenty European locations and facilitated the 
integration of new regions into EIT Climate-KIC activities according to its regional strategy (Matti et al., 
2017). The European network is centrally coordinated by the EIT Climate-KIC Team but delivered by its 
partners in different locations.  

Pioneers has been operating in the period 2010-2019. After a first period evaluation (2013-2014), the 
programme was revised in 2015 and a new edition started in 2016. It has also been aligned with the 
Climate-KIC RIS programme 2014-2017. Since its creation, Pioneers involved over 1500 participants, 
with an average of around 200 professionals per year, and 300-400 placement opportunities in 
corresponding host organisations. Pioneers currently operates in twenty European locations and 
facilitated the integration of new regions into EIT Climate-KIC activities according to its regional 
strategy (Matti et al., 2017). The European network is centrally coordinated by the EIT Climate-KIC 
Team but delivered by its Partners and RIS locations. 
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Most of the projects operated in the Urban Transition area, while the Decision Metrics and Finance 
area is rather underrepresented. During the first period with available information (2013-2014), the 
most cited types of projects are management or information systems (34% of hosts; 28% of pioneers), 
retrofit schemes (22% of hosts; 24% of pioneers) and innovative value chains for ecosystem services 
(21% of hosts; 23% of pioneers). Smaller proportions of participants worked on low carbon transport 
(18% of hosts and pioneers), new waste technologies (18% of hosts; 13% of pioneers), intelligent 
transport systems (15% of hosts; 16% of pioneers), and sustainable drainage or forest management 
(11% of hosts; 7% of pioneers). Around a third of participants (30% of hosts; 37% of pioneers) listed 
projects in other categories, including: environmental monitoring; energy and energy efficiency; 
heating and cooling; education and engagement; water networks; and building technologies. 

These numbers changed in 2017-2018, where ‘Create green, resilient cities’ was the major topic (20% 
in 2017, 22% in 2018), followed by ‘Promote retrofit and decentralised energy’ (15% and 14%). Other 
frequent topics were ‘Recast materials production’ (15% and 8%), ‘Accelerate clean urban mobility’ 
(12% and 11%), ‘Reboot regional economies (12% and 7%) and ‘Transform food systems’ (7%). Finance, 
industry emissions and forests completed the list of project topics. 

Transformative outcomes of Pioneers into Practice  

Pioneers reflects transformative processes and transformative outcomes around Niche Building and to 
a lesser extend for Niche Expansion and Embedding. For example, Pioneers provides networking (e.g. 
generating or sustaining connections) opportunities amongst participants and the different host 
organisations. The 2019 Pioneers evaluation report states that Pioneers “creates innovation networks 
of climate change organisations and professionals at a grassroots level” [44]. As a result, a considerable 
number of participants note that the program has a significant impact on developing new contacts 
(75%) and sustaining these connections (58%), while 42% of host organisation report that participation 
has a significant impact on enlarging their network of climate change contacts. 

“We are now finding that pioneers are influencing up, down and across organisations creating 
network effects. Transferability of the programme is not linear, but exponential, and depends 
on the number of people involved in the network”. EIT Climate-KIC Stakeholder [41] 

Because education is the main pillar of the programme, Pioneers also contributes to learning among 
its participants and host organisations. It does so in a targeted way by addressing actors in a strategic 
locus of the network to stimulate learning and capacity building amongst key actors on thematic areas. 
More than half of the participants (57%) regard the programme as having a significant impact on 
developing new knowledge and competences, compared to forty-six percent (46%) of participants who 
think it has a significant impact on developing a better understanding of low carbon transition thinking 
[44]. 

Similarly, pioneers contribute to changes in the understanding of participants about the complexity of 
addressing climate change through a systemic approach and the pathways that lead to a zero- carbon 
future. This is supported using Transitions Theory during the Pioneers mentoring activities which 
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serves as a lens for understanding the complexities, timeframes and multi-level changes required for 
reaching a shared vision of a zero-carbon future. This provides an opportunity to influence 
policymakers and stakeholders’ perceptions and expectations about the actors, processes and 
domains of change in transformative change processes. 

“Some of the pioneers grasp the theory and understand the process and how to make a big 
change, we give them the know-how and new opportunities”. Regional Coordinator [45] 

Pioneers also provides opportunities for circulating by linking local ecosystems to those of different 
places. To this end, the program provides to researchers, practitioners and entrepreneurs the 
opportunity to explore, test and communicate evidence on different approaches, how well these work 
in different contexts and the barriers and constraints to ‘transplant’ these initiatives into other 
territories. Pioneers emphasises opportunities to share and benefit from the knowledge and 
experiences of others around mechanism that have supported or hindered niche emergence and 
growth in other places or other thematic areas.  

Climathon  

Climathon is an annual event organised by EIT Climate-KIC as part of its activities of dissemination and 
outreach. Climathon takes place the same day for all the cities involved around the globe. Using a 
format similar to usual Hackathon events, Climathon “is dedicated to solving city climate challenges 
through global citizen engagement and is a strategic element for future innovation collaboration with 
cities. Some cities currently self-fund their own Climathon, e.g. in Austria, India, Germany or 
Switzerland. Some city cases are especially successful in terms of engagement, funding and visibility, 
e.g. the case of cities like Zurich (Switzerland) or Maribor (Slovenia). Not always the City Authority 
organises the Climathon: often it is an NGO (e.g. 32% of the cases in 2018 vs 21% of City Authority). 
Usual partners are NGOs, SMEs, City Authorities or Universities (respectively the 29%, 27%, 24% and 
10% of the cases in 2018). The majority of Climathon Partners usually are not EIT Climate-KIC partners. 

The Climathon is manifested in a 24-hour hackathon which takes place simultaneously in major cities 
around the world. During the hackathon, entrepreneurs, students, developers, and others get together 
to work on climate challenges their city is facing to create innovative city solutions. The solutions 
developed during the 24 hours can be taken forward and implemented by the cities. The city challenges 
and resulting solutions can potentially contribute to all 12 Impact Goals, and the challenges and 
solutions will be mapped against Impact Goals to ensure further collaboration possibilities” [5]. The 
efforts for recruitment target students with various backgrounds, young professionals, innovators and 
entrepreneurs, interested citizens, city officials, local thematic experts, designers and creators.  

Climathon evolved since its beginning in 2013 as a pioneering, small event that took place in a few 
cities to a massive movement that is reaching all the major cities of the world with a strong presence 
on media and social media. The last documented event (26 October 2018) took place simultaneously 
in 113 cities, 46 countries, and across six continents and involved over 5000 entrepreneurs, developers, 
students and professionals to work on new, creative solutions to local climate change challenges. 
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Participants tackled 196 climate challenges and created 395 solutions, supported with social media 
activity to reach 156 million potential viewers across the world.  

Table 2. Key Indicators of the Climathon (2015-2018). Source: developed by the authors based on [48] 

Year 2015 2016 2017 2018 

Countries 16 36 45 46 

Cities 19 59 104 113 

Challenges 19 63 104 196 

Solutions >40 1,400 ? 395 

Number of participants >600 2,000 >4,500 >5,000 

Number of posts in social media 5,279 >10,000 18,900 17,640 

Social outreach (users; direct) >2.7m ? ? ? 

Social outreach (users; indirect) 10m 16.8m 33m 156m 

Thematically, European cities focused more on the thematic area of mobility while non-European cities 
focused disproportionally on waste management [48]. At the same time, non-European cities focused 
more on technology-based solutions, while European cities focused on citizens participation and 
behavioural change. 

Transformative outcomes of Climathon: 

In many cities Climathon has a dual function. On one hand it is about developing a wealth of novel 
ideas that can get taken up by different participating partners in order to receive support and 
assistance in developing the idea further. In other cities, the Climathon is also about raising 
consciousness for climate solutions by shining a light on different niches and to put a specific problem 
on the agenda of local stakeholders. As such, the Climathon can shape expectations (TO4) of local 
stakeholders for the climate problem and for the availability of different solutions in different niches.  

One of Climathon strengths is to create community engagement, to support networking (TO2) among 
key actors of the knowledge triangle and to bring entrepreneurial, creative and innovative talent across 
disciplines and geographies together. Climathon has a flexible format for the articulation of ideas on a 
very local level and context sensitive way. As such, the Climathon provides a temporary space to 
generate dialogue, develop new ideas and build new relationships between actors from different 
sectors.  

“Everyone usually participates: the teams organise, the community participates, network 
actors are usually present, but they also attract to new actors, it is one of the objectives. It is 
not a closed system and the role of "third parties" is essential”. Senior EIT Climate-KIC staff 
member [52] 
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During the Climathon, Skype connections with cities working on similar challenges take place. This 
serves as an opportunity for exchanging information and for learning (TO3) about common problems 
and novel ideas for addressing them. These opportunities for learning are expanded and maintained 
throughout the year as each regional hub is working on involving more cities and to keep connection 
between them so that knowledge transfer is facilitated.  

Discussion and Conclusion  

The importance of intermediaries is particularly high in systemic sustainability challenges, such as 
climate change, to expedite the speed and address the scale of change in different sectors of society. 
In this article we investigate how EIT Climate-KIC is addressing the climate crisis by reflecting on its 
strategic orientation and two selected programs through a transformative change lens. The empirical 
analysis highlights that EIT Climate-KIC is working on addressing the climate crisis through 
intermediation. On the one hand this is demonstrated by the Pioneers and Climathon programmes 
which show that EIT Climate-KIC contributed to the generation and reproduction of a network of 
climate innovators throughout different European regions, sectors, technology areas and thematic 
issues. On the other hand, this is supported by the network analysis which shows that EIT Climate-KIC 
is generating dense clusters of key actors around specific thematic areas. As a result, new relationships 
between previously separate actors are being formed which facilitates knowledge exchange and 
experience sharing. In combining both methodological approaches this paper is able to provide a 
overview of the intermediation that EIT Climate-KIC enables at the level of different networks while 
zooming-in on the transformative potential of two of its strategic long-term programs.  

Furthermore, the analysis of EIT Climate-KIC reveals that the organisation adopts the goal of system 
transformation in its strategy. The paper also found that EIT Climate KIC re-orientates its understanding 
and structuring of projects and programs towards a more systemic approach. As such, EIT Climate-KIC 
has started to formulate an overarching narrative of system transformation which begins to create a 
shared direction for change and a new rational for how this can be achieved through challenge driven, 
long-term and multi-stakeholder engagement initiatives (i.e. deep demonstration projects). These 
findings point to first signs of a particular kind of approach to enact system transformation by 
combining systemic intermediation with directionality. We term this approach “orchestration” in this 
paper. Orchestration is conceptualised as broader and more deliberate than intermediation. It is 
explicitly normative, recognising the need for entire system change, acting on this need with an 
understanding of the processes of system transformation and purposeful agency. 

The strategic direction of EIT Climate-KIC indicates an ambition and commitment to achieving 
transformative change through orchestration. This is reflected in the EIT Climate KIC’s vision and 
mission which states that the EIT Climate-KIC Holding “plays a role of orchestration” for the EIT Climate-
KIC community (EIT Climate KIC, 2018). In contrast to this finding, the analysis of Pioneers and 
Climathon reveals that the translation of this vision is only partially realised. Both programs 
predominantly show signals that niche building is progressing while niche expansion and embedding 
as well as processes of regime destabilisation are less evident. From this point of view, orchestration 
is limited because it primarily supports actors and activities across different niches, knowledge sharing 
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and exchange between niches and the establishment of a common language and vision amongst them. 
While crucial for supporting the emergence or radical innovation to ignite transformative change, 
orchestration should also encompass other transformative change processes which are critical for 
accelerating system change. This would mean to actively engage with regime actors, incumbents, 
laggards and groups with vested interests who work vigorously at confining radical innovation to niches 
and thereby hindering the acceleration of systemic change. This would also mean to actively work on 
building favourable conditions for the institutionalisation of radical changes at different political levels. 
This goes beyond the embedding of innovation in existing institutional frameworks. Instead, it 
addresses the need to engage directly with institutional and political barrier and to actively shape the 
multi-level policy and governance frameworks that structure the rule sets of how societal systems are 
configured and how they operate. 

Transformative Outcomes associated with the processes of Niche expansion and embedding as well as 
Regime destabilisation would provide a valuable starting point for reflecting on how transformative 
potential could be strengthened across projects and programs. However, it is difficult to assess how 
exactly transformative outcomes contribute to changes at the system level and to long term societal 
impacts. Instead, transformative outcomes should be used by project participants or program 
designers to reflect and learn about critical levers for changing the rule sets that determine dominant 
practices in different sectors of society.  
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Appendix: List of empirical sources 

[1]. Performance report 14 April 
[2]. 2015_Climate-KIC_KIC Report_GA 2015_v1_31 03 2016 
[3]. 2017_C-KIC_EIT-BP2017 amendment_version 1.4_31 Jan 2017_Final  
[4]. 2018 Report_Main Text_FINAL_31 March 2019 (1) 
[5]. 2018_Climate-KIC-Annual-Report-2018 
[6]. EIT Climate-KIC Theory of Change full text for Annual Retreat 2018 
[7]. 2019_RB June_draft review 
[8]. FINAL Climate-KIC - Business Plan 2019 - Annex II - KIC specific KPIs v5 18 Dec 2018 
[9]. Poster Portfolio Amsterdam Nov 2018 - Goal 1 - 12 and Integrated map 

Brochure_Sustainable_Production_Systems 
[10]. Brochure_Urban_Transitions 
[11]. Annual Retreat day one slides 19 June Final 
[12]. Climate-KIC Superdeck Dec 2017 
[13]. 2014_Climate-KIC_GA_Report_2014_v1.2_2015-04-29 
[14]. 2016_GA2016_Main Text Report_FINAL_v1.0_31032017 
[15]. 2017_EIT Climate-KIC Grant Assessment Report 2017_v1.0_20180330 
[16]. 2018_CKIC EIT BP2018_v1.2_19 Jan 2018_Final_Clean 
[17]. MEL_C_KIC_MEL_Framework_6.12.2018 
[18]. 10 years review inception 
[19]. ToC_A. Climate-KIC Theory of Change 
[20]. FINAL Climate-KIC - Business Plan 2019 - Annex II - EIT Core KPIs - v5 - 18 Dec 2018 
[21]. Full 12 Impact Goal Dossiers_June2018 - Goal 1  
[22]. Full 12 Impact Goal Dossiers_June2018 - Goal 2 
[23]. Full 12 Impact Goal Dossiers_June2018 - Goal 3 
[24]. Full 12 Impact Goal Dossiers_June2018 - Goal 4 
[25]. Full 12 Impact Goal Dossiers_June2018 - Goal 5 
[26]. Full 12 Impact Goal Dossiers_June2018 - Goal 6  
[27]. Full 12 Impact Goal Dossiers_June2018 - Goal 7  
[28]. Full 12 Impact Goal Dossiers_June2018 - Goal 8 
[29]. Full 12 Impact Goal Dossiers_June2018 - Goal 9  
[30]. Full 12 Impact Goal Dossiers_June2018 - Goal 10 
[31]. Full 12 Impact Goal Dossiers_June2018 - Goal 11  
[32]. Full 12 Impact Goal Dossiers_June2018 - Goal 12 
[33]. Brochure_Decision_Metrics_and_Finance 
[34]. Brochure_Sustainable_Land_Use 
[35]. Climate-KIC Explained 2019 
[36]. CKIC Strategy one page 2018 
[37]. Deep Demonstrations - status update 11th June 2019 
[38]. Annual Retreat day one slides 19 June Final 
[39]. CKIC - Business Plan 2019 
[40]. KADA Research (Feb 2015) “Evaluation of Climate-KIC’s Pioneers into Practice Programme – A Final 

Report” 
[41]. KADA Research (Feb 2015) “Evaluation of Climate-KIC’s Pioneers into Practice Programme – A Technical 

Annex” 
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[42]. Nauruschat, M. (Dec 2018) “Pioneers into Practice Evaluation 2017-2018. Measuring EIT’s Climate 
Innovation Impact Goals”. 

[43]. CKIC (Dec 2018) “Systems Innovation – These are the requirements of 18 pioneers from 12 countries in 
seven categories for this one world” 

[44]. Technopolis group (July 2019) “Impact Assessment: Pioneers into Practice” 
[45]. Wilson (2016) Project evaluation of Climathon 2015 
[46]. EIT Climate-KIC (2017) Education Reporting 2016 – 1.5.2. Executive Education Climathon 
[47]. EIT Climate-KIC (2018) Education Reporting 2017 – 1.6.2 Deliverable 3c Climathon CENTRAL activity 

report 
[48]. EIT Climate-KIC (2019) CLIMATHON PERFORMANCE REPORT 2018 – KAVA 6.1.3 Climathon 
[49]. EIT Climate-KIC (2019) CLIMATHON MARKETING AND COMMUNICATIONS REPORT 2018 – KAVA 6.1.3 

Climathon 
[50]. Workshop I Report Utrecht, July 2019 
[51]. Workshop II Report London, August 2019 
[52]. Phone interview Senior EIT Climate-KIC Member, December 2019 
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1. Introduction  

Cities and urban regions are striving for transformations towards multiple sustainability goals such as circular, 

healthy,  resilient, and inclusive cities. One of the key mediators of such transitions is technical infrastructure 

socio-technical systems in the provision of energy, water, waste, and transport. These transformations form a 

central challenge for aiding pathways towards sustainable cities. In the context of infrastructure “transformations” 

mean the use of far-reaching radical technical innovations, and also significant organizational and institutional 

changes in the provision of services (Bedtke & Gawel, 2008). Infrastructural change often requires strategic 

interventions that trigger deeper changes in structures, practices, and culture. More often, they are highly 

inflexible and have developed over long time frames and turned into large, complex systems with highly 

intertwined socio-technical, economic, institutional, and organizational structures (Roseland, 2012; Roberts, 

2017). This poses multi-faceted governance, social, institutional as well as policy implementation challenge 

(Burch et al., 2014).  

Traditionally, major attention has been on the performance and the outcomes of ongoing operations or 

sustainable technological interventions through quantitative metrics such as reduced energy consumption, 

material flow analysis, CO2 emissions avoided, and air quality indices, etc. Infrastructure sustainability is also 

assessed by common assessment methods such as life cycle assessment (LCA), life cycle cost (LCC) analysis, 

multi-criteria decision analysis (MCDA), etc. (Hossain, 2011). Sharifi and Murayama (2013), claims that current 

sustainable city indicator systems, do not sufficiently analyze the sustainability of social, economic, and 

institutional aspects. These types of assessments are very relevant to gauge progress towards sustainability, yet 

they now look insufficient if we want to account for systemic change in progress towards sustainability and assess 

if a particular infrastructural pathway is leading to a transformative change for sustainable cities meeting multiple 

and often contested goals.   

To explore urban sustainability transformations and understand how assessments can provide more insights into 

pathways of systemic change, one needs to look beyond the standard measures and metrics.  This paper aims to 

broaden the understanding and explore the use assessment as a technique or a practice that can provide 

more clarity on the process of transformative change beyond traditional methods for assessing 

infrastructural changes in cities. For the same, this paper explores the established approaches to 

understand and analyze societal transition or transformation processes including socio-technical transitions, 

social-ecological transitions, governance, and institutional changes. This paper first proposes a conceptual 

framework based on these approaches from the perspective of assessing transformations and how they are 

understood in different urban areas and geographies.  Overall, the paper brings together diverse perspectives 

that have so far remained largely fragmented to strengthen the foundation for future research on transformations 

towards sustainability with technique or practice of assessments. 
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The city of New Delhi, India is taken as the case study to explore urban infrastructural change, and how 

assessment technique can be applied and validated.  It explores to what extent it is enabled to confront the 

major challenge of sustainable urban redevelopments,  aimed at infrastructural change by replacing the current 

dominant systems and development paradigms. It asks what are existing weaknesses and strengthens that can be 

identified for shifting toward a more transformative approach through urban area redevelopments, and suggests 

an assessment method to support this shift. This paper positions this study in the broader context of urban 

transformation research and lays out the conceptual framework used for assessing transformative change with 

empirical insights.  

The article is structured as follows: Introducing the research topic in section 1, section 2 conducts a 

comprehensive literature review on urban transformations, urban redevelopments, and infrastructural change, 

section 3  conceptual analytical framework is presented, section 4 introduces the case study design and section 5 

the methodology. Section 6 presents the results followed by discussions and conclusions in section 7.   

2.  Literature study  

2.1 Urban transformations and infrastructural change  

Urban transformations are seen as a combination of technical, organizational, economic, institutional, socio-

cultural, and political changes towards a sustainable way of life (McCormick, et al., 2016). A review of the 

scientific literature yields evidence that urban transformations, understood as fundamental, partly radical, multi-

dimensional, and, in many cases, non-linear alterations in and of cities, are necessary to reach sustainability 

targets (McCormick, et al., 2016). Similarly ‘Transformations towards sustainability’ refer to fundamental changes 

in structural, functional, relational, and cognitive aspects of socio-technical-ecological systems that lead to new 

patterns of interactions and outcomes (de Haan & Rotmans, 2011; Feola, 2015; O’Brien,2012). Kabisch and 

Kuhlickle (2014) claim urban transformations towards sustainability represent processes and not an endpoint, in 

which stakeholders and decision-makers develop and execute innovative solutions in line with the Sustainable 

Development Goals in their local context. 

Due to local impacts and verity in trends in cities, different transformation paths towards sustainability are 

expected, the same also holds with transformations in technical infrastructures such as energy, water, waste, 

mobility, and transport. Today’s urban infrastructures were founded more than 100 years ago and over this period 

have undertaken many changes, mainly related to territorial expansion and shifts to new technologies (Nielsen & 

Elle, 2000). Due to the rising concern of environmental problems and challenges to meet sustainability goals, these 

infrastructures are likely to face more changes or transformations in the coming decades.  Some actors think that 

the aim of sustainable infrastructure implies only minor modifications of the current systems, while others argue 

that there is a need for building new systems based on new principles and phasing out the old systems (Nielsen & 

Elle, 2000).  

Whatever the change, as these technical infrastructures begin to shift towards sustainability solutions, they most 

likely do not follow a single or clear cut pathway for change, rather different development pathways can be 

realized for such transformations to take place. These systems are challenged for structural improvement in the 

way they deliver their societal functions. This is more easily said than done. The technical components (or 
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physical infrastructures)  have long lifetimes and are slow to change, contributing to overall system inertia. In 

addition to this, the large costs, the large number of institutions, and actors involved in the development, 

maintenance, and improvement of such infrastructures present a barrier to fast and fundamental change 

(Loorbach et.al.; 2010). In this study, we use the term ‘transformative change’ to denote the non-linear change that 

leads to fundamental, qualitative changes in societies, culture, structures, and practices.  

2.2 Urban area re-developments and infrastructural change  

Due to a broad conceptual scope, urban transformative change can hardly be assessed for urban areas as a  whole, 

i.e. as complex systems of systems (Wolfram, 2019). To make the study of assessing transformative change more 

feasible it requires focusing on selected socio- technological-ecological subsystems (Leach et al. 2012; Olsson et al. 

2014) which can have major impacts on the constitution and transformation of urban areas. Urban 

redevelopment/ renewal forms such a subsystem that links particular knowledge, institutions, and technologies to 

various ecosystem services ranging from water, energy, and materials to biodiversity and climate. This also makes 

urban area redevelopment a relevant case in terms of assessing urban transformations with the infrastructural 

lens. This approach can provide support for large scale urban sustainability transformations.  

Roberts et.al  (2017),  mentioned that key to transforming the existing urban area is urban regeneration/ 

redevelopment, i.e., “area-based intervention which is public sector initiated, funded, supported, or inspired, 

aimed at producing significant sustainable improvements in the conditions of local people, communities, and 

places suffering from aspects of deprivation, often multiple in nature”. Urban redevelopments represent strong 

governmental intervention,  reflecting core policy priorities. Re-development could thus form a strategic 

intervention that triggers changes in cultures, structures, and practices that enable urban sustainability 

transformations (McCormick, Anderberg, Coenen, & Neij, 2013).  

Cities often use urban redevelopments or renewal (policy) as a comprehensive strategy to tackle urban 

complex problems and urban decay in cities, including infrastructural challenges such as inadequate 

transportation, traffic congestion, haphazard land use, sanitation, water shortages, etc. (Boyle, Michell, & Viruly, 

2018). The concept of urban redevelopment has shifted from the idea of physical transformation to a more 

holistic approach to regenerating cities in economic, social, physical, and environmental terms via place-specific 

strategies (Güzey, 2009). Today, it is considered as a multidisciplinary model that includes policy-making and 

implementation processes in the field of urban planning, urban design, transportation, economy, urban 

development, sustainable solution and housing design (Leary & McCarthy, 2013). In principle, urban 

redevelopments open window of opportunities for experimenting and implementing several new infrastructural 

solutions. Examples of this include an increase in local renewable energy generation, decrease reliance on 

imported water (decentralized rainwater management), rooftop solar panels, bike and car-sharing options, 

autonomous vehicle fleets,  and on-site wastewater treatment, just to name a few which can potentially emerge as 

a strategy for helping cities meet multiple sustainability outcomes spanning environment, economy, health, 

wellbeing, and equity (SHCN, 2018).  
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3. A Conceptual framework for assessing transformative change  

Currently,  a clear understanding of transformation processes, on how such a sustainability standard is achieved, 

and tools to assess such new pathways is lacking.  Glass et al., (2019) mentions that previous transformation and 

transitions literature highlights three reasons why developing more comprehensive and transparent ways to assess 

transitions (urban transitions) process are needed.  Firstly, transitions are considered complex and highly context-

specific processes. These responses typically occur across a range of sectors (socio-technical systems) which is also 

managed by several actors, adopting a sectoral approach, with very few accounting for systemic perspective. 

Secondly, the transition and transformation concepts have been advanced and influenced by different literature 

studies, highlighting different elements of the transition process (Feola, 2015). Until recently, these concepts have 

evolved in relative isolation. An assessment framework cutting across different conceptualization is still missing. 

Thirdly, methods to assess the process of transformation,  whether current pathways are pointing towards 

transformation, are lacking (Feola, 2015).  

The assessment as a technique can provide insights into the transformative change process which leads to 

developing multiple pathways towards sustainability.  It may also give insights regarding the particular strengths 

and weaknesses in a given context that can effectively support in achieving path-deviant sustainability goals such 

as healthy, circular, resilient, and inclusive cities. It does not assess the current sustainability of urban areas, as 

done by established sustainability assessment tools, but their ability to get there—whatever the starting point.  

3.1 Conceptual elements for assessing  transformations  

Several scholars have iterated that siloed sectoral approaches or a single disciplinary approach may eventually fail 

to bring urban sustainability transformations in cities (McCormick, et al., 2016). Focusing on change processes, 

Patterson, et.al. (2017), distinguishes three approaches: socio-technical transitions (focused on co-evolving 

technological, social, institutional and economic changes), socio-ecological systems (focused on resilience and 

regime shifts between basins of attraction), and governance and adaptation (which suggests that adaptation 

strategies should not just accommodate change, but also create new alternatives). Olsson et.al (2014), mentioned 

that integrating transition management (strategic niche management)  and resilience theory (socio-ecological) 

can contribute to the understanding of how experimental niches are conceived in the face of uncertainty and 

change, while simultaneously supporting ecosystem capacity.  

From the reviewed literature, the key themes under which transformative change process should be assessed vis a 

vis their progress towards sustainable transformations identified are namely a) socio-technical transitions b) Socio-

ecological transitions c) adaptive governance.  These distinctions serve to illustrate how they “fit” together and 

form an integrated perspective on sustainable urban transformation and form the basis for this research on 

infrastructure transformations. The city as a whole system emerging through the socio-techno-ecological 

components and interactions they encapsulate (Chen, Chen, & Fath, 2014).  

3.1.1 Socio – technological transitions   

Infrastructural systems are often seen as rigid and highly complex socio-technical systems that offer huge 

resistance to change. Apart from the technical components (such as supply networks, sewer systems, wastewater 

treatment plants, etc.), they are also shaped by institutions, actors, and organizations (Nielsen & Elle, 2000).   
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This paper focuses on the infrastructure change process from a socio-technical perspective and how the 

emergence of new sustainable technologies can be assessed for transformative change.  Some of the examples are a 

shift to decentralized/ localized infrastructure solutions moving away from centralized systems. Such as the 

electricity sector, for example, the transformation is characterized by a shift from a small number of centralized 

production sites to a large number of local installations, also with renewable energy carriers (Gawel , Korte, & 

Tews , 2015). Such sustainable technological interventions in new urban areas ( such as urban redevelopment, 

renewal)  can be seen as a starting point for transition processes to emerge for city-level infrastructure systems 

taking urban areas an opportunity for the creation of novel niches.   

The multi-level perspective (MLP) (Smith et al., 2010; Markard et al., 2012)  says that transitions are non-linear 

processes that result from the interplay of multiple developments at three analytical levels: niches (the locus of 

radical innovations), socio-technical regimes (the locus of established practices and associated rules), and an 

exogenous socio-technical landscape( Rip & Kemp,1998; Geels & Schot, 2007). Drawing from analytical levels, the 

first phase of transitions through radical innovations emerge in niches. Niche innovations can build up initial 

momentum for transformations, therefore their formation (if any) should be the starting point to assess the 

transformative change process. This study particularly focuses on the niche level formation.  

Scholars from the Strategic Niche Management(SNM)  approach (Kemp et al., 1998; Geels and Raven, 2006) 

suggest that local, on-the-ground projects are important for the emergence of a broader (or 'global') field or 

community. SNM scholars distinguish three interacting processes that enable the emergence of niche innovations. 

They explain the success or failure of a niche by analyzing the interactions between the three main niche 

processes: (i) shaping of expectations, (ii) building social networks and, (iii) learning processes ( Mourik & Raveb 

2006; Schot & Geels,2008).  

 The articulation (and adjustment) of expectations or visions, which provides direction to the innovation 

activities and attract attention and funding from external actors. 

 The building of social networks and enrolment of more actors, which expands the social and resource base of 

niche innovations. 

 Learning processes, e.g. technical learning that improves performance, and learning about markets and 

consumer preferences; infrastructure requirements; business models; cultural articulation of symbolic meanings; 

and the effectiveness of specific policy instruments. The results of learning processes are codified in various rules 

(e.g. design principles, standards, shared meanings, formal regulations, and norms). 

In addition to assessing the niche formation of new infrastructure solutions ( such as decentralized systems), the 

aspect of innovation in various forms has a crucial role to play for realizing the kind of transformative change 

needed. Innovations are considered experimental efforts to develop alternatives for currently existing 

unsustainable models ( e.g. in mobility infrastructure) (Loorbach et al., 2020). It is worthwhile to explore the 

potential of these innovations in being transformative to the extent that they can challenge or replace the existing 

structures in the social context (Avelino, et al., 2019). These may include technological innovation,  more broadly 

about new ways to provide basic infrastructural services (such as energy,  mobility, waste, etc.).  The technological 

innovation systems (TIS) approach, also conceptualizes the emergence of radical innovations as a social process 

(Hekkert et al., 2007; Bergek et al., 2008).  
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Assessing the transformative change process in early niche formations can provide insights into the conditions 

which support or restrict transitions from niche to regime level. Assessing the niche formation is also important as 

not all niches are successful, they may fail to build up sufficient momentum or suffer setbacks (EEA, 2018). The 

conceptual framings of SNM and TIS can be collectively explored in urban niches (redevelopment sites for 

infrastructural change as urban niches). The below table summarizes the evaluative criteria.  

Table 1: Assessment components for socio-technical transitions 

Components  Evaluative criteria   

1. The shaping of 

expectations/ visions 

1.1 Increasing expectations of new technological innovations in infrastructures  

1.2 Hopeful expectations from tangible results  

2. Social network formations  2.1 Size of sectoral actor-network  

2.2 Formal and informal interactions  

3. Learning Process  3.1 Broad learning: ( technology and knowledge), techno-economic optimization, 

technical and social alignment, knowledge dissemination   

3.2 Reflexive learning and self-governance ( with the  flexibility to change course)  

4. Technological innovations 

/ experiments  

4.1 Entrepreneurial activities and market formation   

4.2 Knowledge development  and knowledge diffusion 

4.3 Resource mobilization (Financial, material, and human factors)  

 

3.1.2 Socio-ecological transitions  

Theories of socio-technological transitions have acknowledged the need to account for ecological change in their 

models and analyses (Grin, Rotmans, & Schot, 2010). An understanding of interconnected social, technological, 

and ecological systems is crucial to prevent undesirable outcomes of initiatives to move toward sustainability. The 

integration of the social-ecological and socio-technological systems’ perspectives could help in addressing 

human-environmental interactions more broadly (Wolfram, 2019). Social-ecological systems and socio-technical 

systems are understood to display complex, dynamic, multiscale, and adaptive properties; recommendations for 

their sustainable governance emphasize learning, experimentation, and iteration. This paper explores how the 

assessment of transformative change can benefit from closer collaboration and cross-pollination between the 

fields of resilience  (socio-ecological systems) and transition management (strategic niche management). 

A key for sustainability transitions in urban areas is also to emphasize equal access to a clean environment and 

equal protection from environmental harm (e.g., noise, pollution, heat stress, lack of green space), alongside 

taking account of environmental justice (Anderies, Janssen, & Ostrom, 2014).  Measures to assess the benefits, 

risks and the trade-offs associated with the infrastructural change in urban areas related to social equity and 

environmental justice becomes necessary. This is ideally done by conducting an environmental impact 

assessment, which assesses the potential impacts of a proposed project (Moore, et al., 2014). 

Feola (2015) and Patterson et.al(2016) mention socio-ecological transformations to be closely linked with the 

concepts of adaptation, mitigation, and resilience. Research into social-ecological systems recognizes technology 

as an important influence on resilience (Anderies, Janssen, & Ostrom, 2014). However, previous analysis of socio-

technical transitions do not yet typically address the dynamic considerations of socio-ecological system resilience 
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and are not integrated centrally into transition studies. To contribute to the overall socio-ecological transitions 

objectives, change processes at the micro-level need to be geared to resilience, and thus should be also assessed 

together with socio-technical systems at a niche level. Regional and local case studies ( as the formation of niche) 

provide important examples and insights into the transformative potential of different systems and sub-systems 

(Smith & Stirling , 2008).  

Transformations in socio-ecological systems place a strong emphasis on learning, experimentation, and adaptive 

management (Hermans, Naber, Enserink, & Willems, 2010). To do so there is a need for a continuous learning 

and evaluation process in place for policies, ex-ante impact assessment should be continuously updated and 

revised. This helps in supporting the monitoring of policy implementation and support learning from experience. 

The evaluation should support policymakers to pursue the right implementation approach given new scientific 

insights, given the progress and success of policies under implementation (such as redevelopment policy) 

(Hermans, Naber, Enserink, & Willems, 2010). For long term socio-ecological transitions, the ongoing urban 

policy implementation should be evaluated, and learning about the reasons for success or failure is important. 

This learning process can be tied to accountability for sustainability transformations (Hermans, Naber, Enserink, 

& Willems, 2010). 

Table 2:Assessing socio-ecological transitions  

Components Evaluative criteria   

5. Collective engagement for 

ecological capacity  

 

5.1 Engaging with social movements, social entrepreneurs, civil society 

initiative, or actor-networks at local and regional levels to maintain the 

ecological capacity  

5.2 Framework ( policies and standards)  for protecting natural resources, 

maintain social equity, public health, and environmental justice. 

6. Evaluation and feedback 

loop  

6.1 Continuous update and revise ex-ante impact assessment ( learning, 

experimentation, adaptive management, accountability)  

6.2 Evaluation of policy implementation based on new scientific insights and 

incorporating changing  societal needs and preferences 

 

3.1.3 Governance and institutions  

Governance has been identified by previous research findings as critical to bringing about sustainable 

transformation ( (McCormick, Anderberg, Coenen, & Neij, 2013). Currently, it is not only unclear but also less 

understood what modes of governance could steer transformations towards sustainable cities, especially if looked 

from infrastructure lenses ( both from socio-ecological and socio-technical perspective). Until recently, there has 

been limited dialogue on comparisons to the favored governance strategies: adaptive governance for improving 

the resilience of social-ecological systems, and transition management for promoting sustainable socio-technical 

systems (Smith & Stirling , 2008). The new modes of governance can guide the creation of new boundary 

conditions which can potentially create path deviant change.  

The concept of adaptive governance is based on flexibility, learning, experimenting and, ultimately, 

transformation is key to building resilience ( (Leichenko, 2011). Different governance models that can successfully 

support a resilient system are of interest to scholars from different disciplines. In this context, important factors 
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include learning, knowledge generation and adaptive management, and the ability to foster flexibility of local 

institutions and promote experimentation (Leichenko, 2011). 

Also, numerous interdisciplinary studies on the issue of socio-technical transformations emphasize the 

importance of institutions (Fuenfschilling & Truffer, 2016). Scott (2001), mentions that this socio-technical 

regime is highly institutionalized with regulative, normative, and cognitive structures,  e.g. norms, standards, 

values, cultural expectations, or regulations, which have evolved following certain technologies. Westley and 

Antadze (2010) identify key elements in social systems that can be expected to change during a transformation are 

the following: norms, values, and beliefs; rules and practices, such as laws, procedures, and customs; and the 

distribution and flow of power, authority, and resource. 

Fuenfschilling & Truffer ( 2016) also mentioned that the diffusion of technology and its consequences for socio-

technical-ecological change can only be assessed by analyzing the interrelations and effects of all three pillars 

(institutions, actors, technologies). Whereas actors and technologies are embedded within and shaped by 

institutions, they both also highly contribute to the change or maintenance of these institutions.  

Table 3: Assessing adaptive governance and institutions 

Components Evaluative criteria   

 

7. Adaptive 

governance  

7.1 Broad stakeholder involvement (state and non-state actor constellations)  

7.2 Distribution of new roles and responsibilities (state or non-state leadership)  

7.3 knowledge generation, adaptive management,  and promoting  experimentation  

7.4 promoting flexible institutions  

8. Institutional change 

(formal and  informal)  

 

8.1 Regulative: Formal rules, regulation, laws, technical standards, incentives  

8.2 Normative: Values and norms, expectations, policy goals  

8.3 Cultural Cognitive:  heuristics, routines, guiding principles, problem-solving strategies 

 

 3.2 Indicators  

The long-term character of transformative change of urban areas, often associated with the uncertainty requires 

continuous evaluating and monitoring for progress towards the transformations. Continuous monitoring of the 

transformative change can anticipate and involve actors or policies in processes to navigate the transformation 

pathway towards the desired direction.  The monitoring of transformative change can also provide insights for 

strengths and weaknesses within the urban context and offer recommendations towards multiple sustainability 

goals. 

Under the complex and dynamic conditions for transformations, a set of four qualitative indicators are 

incorporated to further the understanding of socio-technical-ecological transitions while taking complex 

governance context into account. The previously identified assessment criteria (table 1-3) are complemented by 

four quality criteria to assess the status of the transformative change within a given urban context. They include 

extent, coherence, flexibility, and intensity (Bressers et al., 2016; Jain et.al 2017 ). These qualitative indicators can 

be used to assess the current status of the transformative change process and to what extent the urban context is 
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supportive or restrictive for such change. They can generally be understood by posing the following four questions 

(Bressers et al., 2016):   

a) Extent: are all relevant aspects (socio-technical-ecological-governance) taken into account, is the scope complete?  

b) Coherence: are the elements of the dimensions of socio-technical-ecological- governance reinforcing rather than 

contradicting each other?  

c) Flexibility: are multiple pathways to reaching the goals, depending on opportunities and threats as they arise, 

permitted, and/or supported? How flexible is the context towards multiple and contests sustainability gaols ( e.g. 

healthy cities or circular cities).  

d) Intensity: how intensively do the socio-technical-ecological elements urge and support changes in the status quo? 

How intense is the governance context towards transformative change?   

4. Case study description    

The analytical framework is applied and further developed with a case study analysis. Urban 

redevelopment sites (RD’s) are considered as the testbeds ( as the formation of a new spatial niche ). These 

RD’s are seen as the emergence of small spatial niches which can trigger deeper structural changes in 

infrastructural systems at the city level, opening new pathways for sustainability transformations of cities. 

New Delhi is selected for this case study analysis.  

National Capital Territory (NCT) of India, Delhi is the 

largest metropolitan area in the country with the 

estimated population of around 20  million people, 

according to estimated figures (Census of India,2020). 

The number of people projected to be living in Delhi by 

2026 is around 30 million (DDA, 2018). Currently, Delhi 

is the fifth most populated city in the world with one of 

the highest population density.  Rapid urbanization, in 

conjunction with the intensified challenges of 

environmental degradation, has placed pressure on 

infrastructure. The city is currently battling the world’s 

worst air quality, an unprecedented water shortage, traffic 

congestion, increasing temperatures, and an overall 

breakdown of urban governance (Dikshit, et al., 2018).   

Figure 1: Masterplan Delhi 2021 (DDA, 2018) 
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In a recent study conducted on Sustainable Cities Index 2015, Delhi has been ranked among the bottom five. 

There is an urgent need for the city to make deep structural changes in the provision of infrastructural services to 

meet the demands of the growing population sustainably.   

City administration  

The NCT comprises of three local bodies namely 

Municipal Corporation Delhi (MCD), New Delhi 

Municipal Council (NDMC) and Delhi Cantonment 

Board.  The Municipal Corporation of Delhi( MCD)1  

comprises approximately 96 percent of the area and 

population of the Union Territory of Delhi. This study 

focuses on the NDMC urban area, which comprises 3% of 

the total population of the city with covering an area of 

3855 Hectares (DDA, 2018). The NDMC2 area is selected 

to limit the scope of taking the administrative boundary ( 

as a sub-system of a city).  

       

Figure 2: NDMC Zonal map (DDA, 2018) 

The masterplan of New Delhi (MPD)3 2021, developed by the Delhi Development Authority (DDA)4 introduced 

the new re-development policy emphasizing the need for densification of the existing urban areas for city 

improvement. It calls for a comprehensive redevelopment strategy for accommodating the large population and 

strengthening of infrastructure facilities.  

Based on this, the Ministry of Housing and Urban Affairs (MOHUA)5  approved the proposal for re-

development of existing old dilapidated housing colonies to augment the housing stock by making optimum 

utilization of land resources as per Master Plan Delhi (MPD) - 2021 (DDA, 2018). It reflects the Government’s 

approach to improve quality of life and re-shape the urban landscape, by providing guiding principles for 

smart and sustainable city development with zero waste generation, zero discharge, increase in renewable 

energy generation, and improved transportation. Thus implementation of re-development policy is seen as the 

government’s efforts to create new visions for sustainability transformations.  

This paper looks at a cluster of  RD sites ( five urban re-development sites) to understand how the technique of 

assessment is used and how the developed analytical framework can provide insights on assessing 

 
1 North Delhi Municipal Corporation, South Delhi Municipal Corporation, East Delhi Municipal Corporation 
2 The NDMC area is described as Lutyens  Delhi and which has historically come to be regarded as the seat of central authority in the Union of 
India. In this urban area ( also Smart City as sub-city), the Government of India is nearly the sole landowner and also owns about eighty percent of 
the buildings in the New Delhi Municipal Council area. Private ownership of property in this area is marginal (NDMC, 2020). Infrastructure  
services ( water supply , energy supply and waste ) in this region are primarily comes under the authority of the NDMC unlike the rest of the NCT 
( Delhi Jal board for  water supply ). NDMC has been selected as one of the first twenty cities under Smart Cities Mission of the Union Ministry of 
Housing and Urban Affairs ( MoHUA) , Government of India 
3 The Master Plan for Delhi is the main policy document for this purpose, a legally enforceable text which lays down the planning strategies and 
development controls applicable to the city. 
4 Delhi Development Authority  he planning has been done by Delhi Development Authority (DDA) which prepared Master Plans for planned 
growth of the city. Master Plan for year 1962, 2001 & 2021 has been made till now with increase in Urbanized Land & improvement in successive 
plan & aims at developing Delhi into a world class city. 
5 Apex ministry for urban development  
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transformative change for infrastructures in these areas. The five RD sites are selected ( table 4), with NBCC6 

as the common implementing agency for all. NBCC is the public sector undertaking as a project developer.  

The five redevelopment sites are in different stages of the redevelopment process can provide a pragmatic 

understanding of how the change process can be assessed.   

 

Table 4: List of Urban re-development sites in New Delhi 

 

5. Methodology  

Firstly, from the literature review, an analytical framework is developed by combining the insights from socio-

technical transitions, socioecological transitions, and governance integrating the key notions to develop an 

integrated framework for assessing transformative change within the novel urban re-development (RD) niche. 

This framework is further operationalized through a case study analysis.  Both primary and secondary data are 

used for the analysis. The primary data collection includes interviews with key urban stakeholders who are 

directly involved with RD sites ( as niche actors) and key government and infrastructural actors (niche outsider – 

regime actors). In total twenty interviews were conducted with government officials, municipality, infrastructure 

actors, urban designers and planners, implementing agency, technology providers, researchers. All the interviews 

were conducted face to face between Dec 2019 – Feb 2020 and recorded with expectations for few, in which 

extensive notes were taken. The semi-structured questionnaire was prepared based on the analytical framework 

developed ( see annexure 1). Furthermore, secondary data provided by policy documents, Delhi masterplan 2021, 

research articles, and the media publications were equally collated to contextualize interview responses and 

assessment results.   

To assess the particular status and strengths/ weaknesses of the transformative change process in the given urban 

context, all data were then analyzed as the conceptual framework  ( with 8 evaluative components) against the 

indicators ( extent, coherence, flexibility, intensity), judging their articulation on a -2 / 0/ +2  scores ( -2/ -1 = very 

weak for transformative change / towards negative direction ; 0 is status is business as usual ( not moving in any 

direction); +1/+2 = strong and moving towards positive direction). Coinciding recognition of all evaluative 

 
 

 Urban- redevelopment site  

(URD)  

Area (in 

acres)   

Type   Current status  

RD1 New Moti Bagh  213   Residential  Completed 2012, fully 

occupied   

RD2 East Kidwai Nagar  71  Residential + Commercial  Completed 2019, partially 

occupied  

RD3 Narauji Nagar  24.9  Commercial  Under construction phase  

(on hold – stay order from 

Delhi High Court)  

RD4 Sarojini Nagar  246.16  Residential  Demolition phase – on hold ( 

– stay order from Delhi High 

Court) 

RD5 Netaji Nagar  109.3  Residential + commercial  Demolition phase – stay order 

from Delhi High Court) 
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criteria across data sources resulted in the highest score, while the identification of deficits, contradictions, or 

doubts lowered it correspondingly. 

6. Results  

The analysis took place at the niche level as these RD sites as the formation of a new niche.  The assessment takes 

place vis-à-vis the evaluative criteria mentioned in section 3.  

6.1 Assessing socio-technical transitions:  

a) The shaping of expectations and visions:  

In principle, the development of RD’s in New Delhi initially raised hopeful expectations from both state and non-

state actors, to address the huge housing shortage in the city.  In the beginning, these projects were also 

highlighted as self-sustainable models for sustainable cities with looking at infrastructural solutions to address 

energy and water shortage, zero waste discharge, traffic congestion, and an increase in active modes of 

transportation. Thus at the project beginning a hopeful expectation was created by both niche and regime actors.  

However, based on the tangible results from conception to the development stage of RD 1 and RD2, these 

expectations changed particularly for niche outsiders, in a negative direction. The niche outsiders include 

residents from the neighboring areas using transport and mobility infrastructure in particular, urban designers 

and planners, civil society, the scientific community, etc. projecting rather disadvantageous impacts of the RDs of 

some key infrastructural aspects, particularly transport. The RD 2, in particular, increased traffic congestion in the 

neighboring areas.  The citizens' actions led the court order to stay on the development work of RD 3-5, on 

accounts of disturbing the ecology, green cover, and increased traffic congestion. They collectively contributed to 

lowering the expectations of the RD’s with active citizens' actions, and strong media coverage.  

However, in contrast, ( actors directly involved in these redevelopment areas particularly NBCC ) were still found 

to be hopeful for the niche to enlarge and bring long term infrastructural transformations. Their expectations 

were based on technological innovations implemented in RD1 and RD2 as on site-wastewater treatments, zero 

waste discharge, and onsite renewable energy generation. Despite the damaging media coverage of the RD2 on 

accounts of increased traffic congestion issues and reducing the green cover.  Besides, most of the participants 

agreed that the level of expectations is important for assessing the transformative change, particularly where 

positive expectations are an indication that the transformation pathways are moving towards sustainability 

direction.   

b) Actor-network formation:  

The new actors' networks were formed within each of the RD’s and also among other RD’s, largely around the 

common implementing agency NBCC7 for all the projects selected projects. In principle, this should be considered 

as good, which could help in cross learnings taking place from the project’s infrastructural interventions. 

However, not all actors were involved in the redevelopment process, such as citizens' involvement was negligible. 

Even sustainability consultants were only involved after the design stage and only supported in getting assessment 

certification (GRIHA), without making efforts to improve the masterplan for these developments.  Besides, 

citizens' participation in feedbacks was not encouraged, it was systematically kept outside of this network with 

 
7 main investor, the project management consultant and the implementer of the project 
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only piecemeal efforts to involve community feedback and suggestions. Overall, the new actor-network formed as 

a result of the RD was very closed and less flexible (around state actors).  

Currently, broad stakeholder involvement is missing and was a highly closed governmental led implementation 

process.  That made the governance structure more rigid. The new network was highly technology-driven and did 

not involve actors such as environmentalist or ecologists for the overall development and its relative impacts.  

c) Learning process  

The learning process is considered key to enable transformations, in this case,  learning was broad in RD1 and 2, 

related to technology and knowledge with advanced technological interventions in terms of decentralized 

infrastructures particularly with on-site wastewater treatment plant in RD1 which is fully operational and can be 

used for non-potable consumption, reducing demand by nearly 30%.  The learnings were then replicated in RD 2, 

with a hope to be replicated in other ongoing and upcoming redevelopment sites by NBCC.  However, there is a 

need for systematic learnings to take place concerning technical-social alignment e.g. appropriate methods should 

be adopted for waste segregation at source for solid waste treatment plants to work effectively.  This type of 

technological interventions should be substituted with dedicated outreach and training programs. Also same goes 

for residents’ reluctance in using treated wastewater (even for non-potable use). Thus more needs to be done to 

disseminate knowledge related to decentralized infrastructure solutions. Although, over the issues related to 

increased traffic congestion, detrimental environmental effects, and ecological issues should have ideally triggered 

a more conscious system for the self -reflexive learning process, with the flexibility to change the development 

course when required. However, that did not take place.  

d) Technological innovations  

The multitude of infrastructural technological innovations is possible within urban redevelopment regions.  In 

the selected case study a shift to decentralized infrastructure solution was seen as a promising solution with 

installation on local renewable energy installation, decentralized wastewater treatment plants,  on-site solid waste 

treatment plants, and active mobility and transportation (discouraging surface parking). These innovations were 

highly promising in RD1 and also became an experimental project with increased recognition, followed by 

implementation in RD2.  The self-sustainable RD1&2 model was also published in many social media platforms 

and raised considerable awareness about these infrastructural solutions. However, more could be done to increase 

active transportation by including increased cycling and bicycle sharing opens or electric vehicular infrastructure.  

6.2 Assessing socio-ecological transitions  

Transitions in socio-ecological systems typically take place over a longer period and require multiple changes on 

various levels.   

e) Collective engagement (ecological capacity) 

The study revealed that although all the legal and regulatory framework to protect the natural resources, social 

equity, public health, and environmental justice were in place but was not exercised in full capacity.  Ministry of 
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Environment Forest and Climate Change (MOEFCC) 8, granted Environmental Impact Assessment(EIA)9 

approval, however, it raised many questions. The rights of the citizens ( to clean environment and protection 

public health), as well as environmental justice ( detrimental air quality) issues, were subverted to get the EIA 

approvals without any resistance. It was reported that the approvals were given despite missing or misleading 

information, understating the impacts of these proposals. It entails, missing detailed traffic impact assessment 

reports for EIA approvals (Dikshit, et al., 2018).  It was found that it is highly unlikely that the MOEFCC will take 

any strict actions against the powerful Ministry of Urban Development (MoHUA) who is the primary landowner 

of the RD’s. The context is highly government lead initiative, also highlighting the aspects of agency and power in 

deriving the direction for transformations ( where central government projects receiving less resistance from 

approving authorities).   

Increase traffic and transportation challenges and reducing the green cover ( felling of large trees),  

eventually led citizens' actions with the legal course (filing of Public interest litigation(PIL)). The PIL’s 

resulted in the intervention of the Environmental Justice court ( The National Green Tribunal) and the Delhi 

high court to issue stay orders for the RDs(2-5). The projects have also sought new environmental 

approvals for a second time between November 2018 and March 2019, however, they failed to provide 

cumulative environmental and ecological impacts of all the RDs together.   Thus reflecting violations of 

the EIA notification,2006. The RD 2 is projected as the flagship project of a self-sustainable city model, 

has been stalled because of its faulty design and incomplete assessment of its effects on traffic, water, and 

pollution. Highlighting the aspects of socio-ecological transitions are not fully considered.  

Ideally, in the process of EIA approvals, the process of conducting public hearings, allowing social 

enterprises, NGOs, social movements, environmentalist, ecologists, and civil society to give their views and 

opinions who are likely to be affected can be taken on board before a decision to approve the project is made.  

In these cases, the government purposely exempted from holding such consultations. Since Delhi’s 

“redevelopment” projects were approved without public consultation, hence any problems raised by citizens 

later about the EIA will be of no effect after the construction of these sites.  Thus, these projects showed a 

lack of collective engagement of all the actors, and also the motivation affecting the socio-ecological 

transition process in these sites negatively. In a city that is already challenged by environmental degradation 

and social conflicts, scholars have upheld public participation to be a “threshold condition” for development 

(Menon & Viswanathan , 2018). 

f) Framework for evaluation (feedback loop) 

 
8 Two crucial regulatory bodies that could have studied the impacts of these projects on Delhi are the State Environmental Impact 

Assessment Authority (SEIAA) and the Delhi Tree Authority. While the first is mandated to support the local government to take decisions on 
infrastructure projects based on their impact assessments, the second is empowered to undertake critical studies to assess impacts, carry out 
tree censuses and oversee efforts to compensate the loss of trees in the city. In SEIAA has been non-operational for more than a year. These 
projects should have been placed before the Delhi SEIAA, which includes members of the Delhi government. But due to its absence, the 
7GPRA was vetted by the EAC under the Central government. Since the 7GPRA is essentially a project of the MoHUA, in effect the Centre has 
approved its own projects. 
9 EIA reports are a critical component of India’s environmental decision-making process in that they are supposed to be a detailed study of the 
potential impacts of proposed projects. Based on these reports, the Environment Ministry or other relevant regulatory bodies may or may not grant 
approval to a project. The EIA reports are also important to define measures that the project could take in order to contain or offset project 
impacts. To ensure that they are an accurate account of scientific facts and observations, the law mandates the engagement of an accredited 
independent EIA consultant to undertake the study. 
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Currently, there is a lack of a system to increase the learning process related to social and ecological aspects, by no 

measure to evaluate the impact of the ongoing redevelopment sites. Currently, there is no process to continuously 

update the ex-ante impact assessment (environmental impacts)  and the findings to the larger community such as 

effects of public health, social equity, and environmental justice issues are left unnoticed. These aspects only came 

to light with citizen actions against these projects resulted in the Delhi high court stay order of the subsequent 

projects.  The project actors in the case study only highlight the success of the project despite huge public 

criticism, as they take a rather defensive stance, defending their choices and actions.  

6.3 Governance and institutions  

g) A new mode of governance 

As mentioned in section 6.1, the stakeholder involvement was narrow and involved only governmental actors ( 

project developers, implementation, occupants as well as operations and maintenance). This made the governance 

context highly rigid and less inviting for new private actors. Distribution of new roles and responsibilities only 

involved governmental actors including the implementing agency, NBCC. Right from the project sanctioning to 

environmental clearances, to implementation, the context was found to be highly state-driven, with a lack of 

responsibilities vested to non-state actors.  Making the context highly government lead transformations, thus 

gaining project approvals without much scrutiny. Making the context highly restrictive for radical 

transformations with only government taking the leadership role. No efforts were being made to include 

decentralized local area planning and participatory approach with a lack of performance-oriented planning and 

development without any focus on monitoring.  

The framework to include the learnings from the success or the failure of the urban redevelopment areas is not 

defined. Nor the project actors are motivated to include learning and knowledge management, with only first-

order learning from the actors directly involved in one or more the RDs at the same time. This measure for 

adaptive governance was not present.  

There is however a strong inclination to foster experiments particularly in new infrastructural solutions such as 

decentralized waste-water treatments, on-site renewable energy generation, treatment of solid waste, etc. are few 

technological interventions that look as issues of depleting resources, improved environmental health by reduced 

CO2 emissions, etc. Thus, efforts have been made to increase experimentation of sustainable technologies in these 

urban area redevelopments, increase ecological-social adaptability.  

h) Institutions (formal and informal)  

The institutions play an important role in enabling transformations towards sustainability. The adaptability is also 

defined by the flexible nature of these institutions. The case study analyzed that the process of transformative 

change is slow owing to the much rigid institutional structure with formal rules, regulations as well as technical 

standards for sustainability only in fragmented manner among utilities (energy, waste, water, transport )  without 

a unified sustainability approach in urban area development and planning. A holistic approach to urban 

redevelopment from the viewpoint of infrastructures, housing, green spaces,  public health with a wider lens for 

sustainability is lacking. The current policies and by-laws are not geared towards holistic development. The RD 

policy does provide incentives with higher FAR, with the aim for densification of the areas, but aspects of 

sustainable development are not directed coherently.  
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Currently, there is no dedicated effort by govt. agencies to assess the impact of the re-densification of urban areas 

during or after the project implementation. Many urban planners have criticized that existing possibilities to 

assess the overall impact of redevelopment from sustainability and ecological view are also poorly implemented 

often with legal violations to the approval of these projects. The Central government, especially the Ministry of 

Housing and Urban Affairs (MoHUA) and the Ministry of Environment Forests and Climate Change (MoEFCC) 

needs to take a serious view of real estate development proposals that may worsen the situation. Within often 

isolated and rigid institutional structures. The context is less flexible for formal institutions with lengthy 

procedures for the framework, guidelines, and approvals ( RD 2 got the approvals in 4 years). Similarly, informal 

institutions such as routines, behavior, user practices were also found to be highly inflexible especially user 

behavior changes with new infrastructural solutions. There was huge resistance to use treated wastewater and 

segregation at the source of solid waste ( for solid waste plans to function effectively) also met with many hurdles. 

Thus despite new infrastructural solutions were implemented successfully, their operations raised issues pertained 

to user practices and behavioral change which was met with resistance.   
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Table 5: Summary of observations 

Assessment  Extent  Coherence  Flexibility  Intensity  

The shaping of expectation 

and visions  

All the aspects were not fully 

considered in raising new 

expectations in the project 

conceptual phase ( such traffic 

impact assessment, ecological 

aspects)    

Expectations and visions were 

created holistically towards 

developing sustainability cities 

goals    

There was flexibility in changing these 

expectations as they moved from being 

very hopeful at the beginning towards 

highly negative soon after the 

implementation of RD1 and 2. Hence the 

context is flexible for change. 

High criticism of RD 2, led to a 

change in the expectations and 

visions. New sustainability 

visions and goals are being 

created  

Actor-network formations  All relevant stakeholders needed to 

be were not involved in the network, 

such as sustainability professionals, 

residents of these areas, citizen 

feedback, and the scientific 

community were not actively 

involved.   

The actors were found to be 

collaborative with each other, 

largely because of common 

project developers across the 

four RDs, and also because it 

was federal govt. projects 

which led all govt. actors to 

work collaboratively. 

It was not, however, flexible for new actors 

to participate in the development process, 

largely due to strong govt. led 

development process with only following 

strict pre-existing frameworks for actor 

inclusion, currently not supported for 

private actor participation.  

The existing actor-network 

formation looked less intense to 

bring behavioral change or any 

management reform, 

particularly related to developing 

new frameworks to engage from 

non-state actor participation. 

Learning process  Knowledge about decentralized 

infrastructural technologies was 

widely disseminated among the 

niche actors for other RD’s. 

However, technical-social alignment 

needs more attention. 

The learning process was 

found to be less synthesized 

and mostly as fragmented 

efforts. Especially dedicated 

efforts on infrastructural 

solutions were not present. 

There are opportunities with NBCC to 

develop a strategic vision to upscale the 

learning and knowledge dissemination 

activities for other upcoming RD’s. And 

also for urban residents on the areas. 

Therefore the context is flexible. 

Learning efforts support 

behavioral deviation, however, 

this was seen only piecemeal 

effort in this case study. More 

dedicated efforts are needed. 

Technological innovations  Most of the technological 

infrastructural solutions ( energy, 

waste, water ) were included in RD 1 

& RD2. However, an increase in 

mobility and electric infrastructure 

should also be made. 

Efforts to increase innovations 

in infrastructure solutions was 

found to be synthesized  

Yes, there are opportunities to increase 

uptake of tested innovations in WWTP, 

SWTP.  

New technological innovations 

do require implied behavioral 

deviation most particularly in 

active transportation and in 

discouraging the use of cars. 

However, this is not been 

successful in case studies. 
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Collective decision 

making (ecological 

capacity)  

Lack of collective engagement ( only 

govt. agencies ) involved in the 

approval of EIA with no public 

hearings or involvement 

The state and non-state actors 

do not work collaboratively to 

bring SES related decisions 

The context is highly inflexible to engage 

more actors in the process of 

environmental justice, public health 

issues. Etc. 

The current engagement 

of actors is less intense to 

bring any behavioral 

changes from the status 

quo.  

Evaluation and feedback 

loop  

The extent of the method adopted 

for evaluating the impacts and no 

measure in place for feedback loops 

The evaluation process ( if 

any) is mostly fragmented in a 

siloed approach ( energy, 

water, waste) with separate 

govt. departments.  

Less flexible to incorporate a formal 

structure for evaluations of ecological, 

social equity, public health, and 

environmental justice aspects.) 

The intensity for change is less, 

however current citizen actions 

and Litigations have aroused 

interest and knowledge of urban 

redevelopments and their 

failures on socio-ecological 

aspects.   

A new mode of 

governance  

Stakeholder involved is only limited 

to state actors making the extent 

weak 

Actors coherently work 

between different departments 

and institutions, owing to 

highly prestigious 

governmental projects  

The context is less flexible to involve more 

actors or new leadership roles. The 

context also was found to be less 

supportive of knowledge management and 

adaptive governance  

The current more of governance 

is less intense to bring behavioral 

changes towards sustainability 

transformation.  

Institutions  Standards, rules, and policies are 

highly fragmented with a lack of a 

holistic approach.  

Lack of methods to assess the 

ongoing impact of densification of 

urban areas on sustainability, lack 

methods to assess the transformative 

change process. 

The different govt. agencies 

approving only work in 

isolation and less 

collaboratively. 

The institutional structure is rigid and 

hence sustainability of the different socio-

technical-ecological systems is only 

assessed separately.  

 

Currently, policies and 

instruments are available to 

bring institutional changes but 

informal institutions are slow to 

change.  
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Figure 3: Assessing with indictors
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Discussion and Conclusions 

 

The study explored the technique of assessment to gain insights for sustainable city transformations, mainly 

through an infrastructural change in urban redevelopment areas. The research looks beyond the conventional 

sustainability assessment frameworks which focus on sustainability outcomes in terms of metrics such as energy 

consumption reduction, water reduction, CO2 emissions reduction, etc., to gauge the progress towards 

sustainability. In Section 2 we argued that although these measures are relevant they fall short to assess and 

capture the transformative change process which undergoes within the systems in achieving those targets. There is 

a need to widen the scope of urban transformations and look at assessing transformative change as a practice that 

can provide a better understanding of pathways to achieving multiple sustainability goals at the same time. More 

so, as cities are facing a collective challenge to prioritize and invest in one or multiple and often contested 

sustainability goals for healthy, resilient, circular, and inclusive cities. The current study can provide a tool to 

evaluate current or potential pathways that look more promising in achieving one or more of these goals.  

The current approach applied in this research is useful for the following two reasons: assessing transformative 

change can apprise on the current urban context from multiple socio-technical-ecological perspectives and 

secondly the assessment can highlight strengths to enable cities towards sustainable pathways, and identify 

weakness which obstructs the transformations ( figure 3). The study argued that a multi-disciplinary approach 

with a comprehensive integrated framework is needed to understand the transformations process. To do so, the 

study first developed an analytical framework by exploring the literature on socio-technical transitions, socio-

ecological transitions, and governance. This gives a pragmatic understanding of urban transformations with 

infrastructural system changes from socio-technical-ecological perspectives.  

A case study research design was used to assess the transformative change process through the formation of a new 

niche as urban redevelopments and infrastructural solutions. Urban re-developments are explored as urban 

spatial boundaries (through the implementation of urban policies) which open up new avenues for transformative 

change in infrastructural systems  ( a shift from centralized to decentralized infrastructure solutions in energy, 

water, waste, and transport, mobility). Urban redevelopments are considered as sites for novel transformations 

through which cities attempt to improve complex urban challenges such as housing shortage, transport and 

traffic, and infrastructure challenges as a comprehensive strategy. The study applied the assessment framework in 

a case study research in New Delhi, India with five urban redevelopment projects as the formation of a new niche 

for infrastructural change.   

 

The analytical/ conceptual framework is developed through the integration of socio-technical transitions, 

socioecological transitions, and adaptive governance. For assessing socio-technical transitions,  the evaluative 

criteria which are used in assessing the formation of a new niche are shaping of expectations, actor-network 

formation, learning process, and technological innovations. These four evaluative criteria were used to assess the 

creation of a new niche with new innovative technological solutions for infrastructures. Similarly, for socio-

ecological transitions, the evaluative criteria of collective engagement in decision making, and evaluations and 

feedback loops was considered as important to assess if socio-ecological transitions are heading towards 

sustainability goals while exploring how the decision making is structured among the actors and what feedback 
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loops are applied. For adaptive governance issues of knowledge generation and adaptive management, and 

institutional change (both formal and informal )  are being looked at. The above mentioned evaluative criteria are 

assessed as per the four qualitative indicators of extent, coherence, flexibility, and intensity. The extent indicator 

explores the completeness of the context, coherence explores the level of collaboration among actors or 

organizations or policies towards the desired goals, flexibility looks at how flexible are the evaluative criteria to 

change course if the desired pathway does not look very promising, lastly the intensity indicator explores how the 

context is intense enough to bring change in the status quo.  The evaluative criteria are equally weighted in this 

assessment. The four indicators can provide a status-quo of the existing niche under evaluation. The four 

indicators were also found to be instrumental in identifying the strengths and weaknesses of the current process in 

transitions identifying only the direction of change.  Figure 3 elaborates on the visual representation of these 

assessments. The results show that only technological innovations scored positively in all the evaluative criteria 

showing the positive direction of growth for the implementation of decentralized technological interventions. 

However, the results also depict collective engagements to maintain ecological capacity within the urban areas 

were not sufficient with low/ negative scores in most criteria. The visual representation was found to be useful in 

identifying the strengths and weaknesses of the context for transformations.  

It was found that the new niche formation (of decentralized infrastructures in urban re-developments) initially 

raised hopeful expectations which later became unpromising after the project implementation receive highly 

negative publicity owing to citizens' actions against these redevelopment sites. New network formation was closed 

and rigid with only governmental actors in active participation with lack of scientific community, or citizens 

involvement. New actors were also involved around the new technological niche ( wastewater treatment 

technology, local RE generation, urban planner, construction agency, etc.), without giving much scope for radial 

innovations from more private players in the market. The learning was the first order and negative media 

coverage along with citizen-led actions against the sub-optimal level EIA approvals did bring some learning or 

awareness to a wider community scale. However, no systemic social learning was institutionalized in the 

developments, which hampers the transitions process and proves as a barrier for enlarging the niche beyond 

current government initiated redevelopments.  And lastly, technological innovations around decentralized 

infrastructural solutions were found promising within the urban redevelopment sites, however, it is still 

premature to assess the success, as innovations and its success can only be gauged in the longer term. 

The two evaluative criteria's socio-ecological transitions were found to be only less instrumental in bringing the 

desired transformative change in the given urban areas in New Delhi, risking the ecological balance of the already 

fragile ecosystem in New Delhi. With governmental authorities approving the projects based on outdated data 

used for environmental impacts, and no means for active citizens engagement, or involvement of the scientific 

community in decision making. The decision making for ecological, environmental matter, social equity, and 

public health lie with of handful of powerful governmental actors with no efforts for a joint approach. The 

governmental actors were found to be obliged to approve these projects of the powerful federal government ( land 

ownership with the federal govt.).  This brings to light the role of politics of sustainability transformations. 

Patterson et.al., (2017) mentioned that governance and politics are central to understanding and analyzing 

transformations towards sustainability. However, despite receiving growing attention in recent years, the 

governance and political aspects of transformations remain arguably under-developed in the global sustainability 
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literature. This paper currently does not explore the aspect of politics, however, further research can be explored 

with this focus, or perhaps as an evaluative criterion. 

As a result, active citizens' actions after the project implementation, has led to four of these redevelopment sites 

on-stay order Delhi high court. This would have been avoided if a framework for the collective engagement 

should have ideally applied, involving more relevant actors.  As a result, this situation has not only affected the 

socio-ecological transitions ( with degrading air quality and environmental health) but also the hopeful 

expectations surrounding the development of a new niche got hampered. Showing that each of the evaluative 

criteria’s can influence the progress towards other criteria’s, reflecting on the dependent relationship among the 

socio-technical -ecological transitions. The methods to evaluate the impact of the implemented projects were not 

well developed, learning about the socio-ecological aspects is also important to assess the transformative change 

with lack of any mechanism for feedback loops.   

The study revealed that governance context was less adaptive at the moment as the aspects for knowledge 

generation and adaptive management was not streamlined specifically related to ecological and environmental 

aspects. The governmental actors, however, highly promoted decentralized technologies without paying much 

attention to socio-ecological aspects, such as effects on environmental and public health.  

At the same time, the context was found to have a rigid institutional structure which makes it far less resilient. The 

formal institutions were to some extent supportive for transformations with sustainability policies and incentives 

promoting decentralized infrastructures, however, the informal institutions were slow to change owing to rigid 

behavioral user practices and value systems. One of the interviewees even mentioned that the implementation and 

operation of decentralized solid waste treatment plants have been failed to upscale due to no segregating of waste, 

making the waste composition highly mixed to be used for internationally imported technologies. Also the waste 

segregation practice as highly uncommon. Making the informal institutions as less susceptible to technological 

change even with technological interventions.  

In effect, the assessment framework was found to be useful in assessing the status of the niche formation and 

direction of the transitions from a socio-technical-ecological perspective. The framework provided deeper insights 

into the process of transformative change along with qualitative criteria based on the four qualitative indicators 

with the visual representation. However, currently the framework is a heuristic tool to provide an ex-ante analysis 

of the transition change process, and more research is needed to develop this tool to become an ex-post analytical 

tool that can be developed further to become a policy tool for decision-makers and government actors. Further 

research into assessment can lead to developing a policy and practice tool to support city-level actors in informed 

decision making. However, currently, it does not have a strong policy focus 

 

In this study, it can be apprised that transformations pathways differ in different urban contexts and geographies, 

also interesting to show how the transformations pathways differ in their trajectories in developed and developing 

countries. The countries in transitions, often play diverse and informal structure of transformations which go 

beyond the scope of currently identified evaluative criteria’s in the sustainability transitions literature developed 

by scholars from developed countries. The focus in only one city and one country (India) arguably contributed to 

focusing on an urban niche that was still in its pre-development stage. In future research we suggest the 

framework to also be used in empirical research comprising case studies that are more  developed, i.e. in further 
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stages of niche formation (e.g., early niche formation, late niche formation). Analyzing and comparing cases in 

different development stages would allow researchers to learn more about mechanisms that influence the 

transformative change in infrastructures.  This would probably entail to (also) select similar cases ( urban 

redevelopment sites) in developed countries. Moreover, an attempt could be made to re-design the current 

framework to make it more useful to dynamic forms of research, and not just to assess a status quo as a ‘snapshot 

in time’. 
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Annexure 1  

 Extent  Coherence  Flexibility  Intensity   

Socio-technical transitions  

The shaping of 

expectations/ visions 

To what extent are the various problem 

perspectives are taken care of in shaping the 

expectation for infrastructural change  

To what extent do the various goals 

support each other or are they in 

competition or conflict? 

Are there opportunities to reassess goals? How different are the goal ambitions from the 

status quo or business as usual? 

Social network 

formations  

Are all relevant 

stakeholders involved? 

Who is excluded? 

What is the strength of interactions 

between stakeholders? In what ways 

are 

these interactions institutionalized in 

joint structures? What is the history of 

working together? Is there a tradition 

of cooperation? 

Is it possible that new actors are included or 

even that the lead shifts from one actor to 

another when there are pragmatic reasons for 

this? 

Is there a strong pressure from an actor or 

actor coalition towards behavioral change or 

management reform? 

Learning Process  Are all forms of learning on relevant 

infrastructural change achieved and 

disseminated? 

To what extent is the learning process 

synergized? 

 

Are there opportunities to 

recombine or make use of different types of 

learning? Is there a choice of how to 

disseminate? 

What is the implied behavioral deviation 

from current practice about which the 

learning takes place and how strongly is this 

supported? 

Technological 

innovations / 

experiments  

Are all aspects taken into consideration for 

technological innovations? 

Are all the efforts for increasing 

innovation efforts are synergized or 

coordinated? 

 

Are there opportunities to combine or make 

use of a different type of innovative 

instruments to increase uptake? Is there a 

choice? 

What is the implied behavioral deviation 

from current practice and how strongly does 

the new technological innovation require and 

enforce this? 

Socio-ecological transitions  

Collective engagement 

for ecological matters 

 

To what extent actors are involved in the 

decision making of ecological assessments?  

Does the current assessment 

frameworks complement each other?  

EIA and LEED etc.  

Is there flexibility to include a framework to 

enable collective decision making from the 

bottom up actors  

Is the context intense enough to bring change 

current pattern of approvals for socio-

ecological aspects? 

Learning and 

evaluation (ex-ante 

impact assessment)  

Are all aspects taken into for socio-

ecological system assessments? 

Are all the efforts for increasing positive 

socio-ecological aspects are synergized 

or coordinated? Efforts for learning 

and evaluation are synthesized?  

 

Are there opportunities to combine or make 

use of the different types of learning methods 

to increase uptake? Is there a choice to 

integrated accountability of the policy 

implementation? 

What is the implied behavioral deviation 

from current practice and how strongly does 

the new infrastructural change and enforce 

this? 

Governance  

Adaptive governance  Are all aspects taken into account for 

adaptive governance? new roles and 

Does the multi-level governance 

structure collaborate  

Is the governance context flexible to include 

adaptive management practices? 

How intense is the current context to bring 

transformative change in infrastructures  
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responsibilities, leadership, engaging civil 

society, etc.  

Institutional change 

(formal and informal  

What types of instruments are included in 

the policy strategy? 

To what extent is the incentive system 

based on synergy? Are trade-offs in cost 

benefits and distributional effects 

considered? Are there any overlaps or 

conflicts of incentives created by the 

policy instruments included? 

Are there opportunities to 

combine or make use of different types of 

instruments? Is there a 

choice? 

What is the implied behavioral deviation 

from current practice and how strongly do the 

instruments require and enforce this? 
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Establishing a a cross-sectorial systemic intervention for sustainability transitions in agri-food 

systems: a case of organic vegetables 

By Christine Hvitsand, PhD candidate, Norwegian University of Life Sciences 

1.Introduction 
The research presented in this paper is focusing on the establishment of a cross-cutting and cross-

sectorial transition arena or “living lab”, using the case of organic vegetables. The relevance for this is 

that the agri-food systems are globalized and industrialized, facing uncertainty as well as severe and 

complex challenges related to production, processing, distribution, consumption and wastage, as 

well as unequal distribution of power and making a livelihood for farmers (FAO, 2014b; McIntyre, 

Herren, Wakhungu, & Watson, 2009; Thompson et al., 2007). Conflicts of interests and goals are 

apparent, and related to such as short-term economic gains and the long-term caretaking of the 

environment and natural resources. There are different and subjective perceptions about what is a 

sustainable development (Rigby & Cáceres, 2001; Thompson et al., 2007), depending on background, 

values and worldviews (Bawden, 2012; Checkland & Poulter, 2006; Geels & Schot, 2007). Also, the 

sectoral, specialized and fragmented knowledge and decision-making are dominant even though the 

different parts of human societies, and ecosystems, are closely interconnected (Rickerl & Francis, 

2004; P. M. Senge, Scharmer, Jaworski, & Flowers, 2005; Thompson et al., 2007). 

What characterizes long-term sustainable agriculture and food systems are communicated, 

promoting the agroecological approach (FAO, 2014a; Gliessman, 2014; IPES-food, 2016; Thompson et 

al., 2007). However, turning this knowledge into changes has shown to be difficult due to such as 

lock-in situations and entrapments in intensive agricultural production, path dependency, power 

relations and the current institutions of societal structures and norms, c.f. (STRN, 2019); Unruh 

(2000); Vatn (2015). Thus, it is a need to focus on the change itself (O’Brien, 2013), moving from 

talking to acting, c.f. Pfeffer and Sutton (2000); P. Senge et al. (1999). There is a need for more 

knowledge regarding how to accelerate changes based on scientific and practical knowledge about 

what is sustainable, desirable and feasible in situations with complex causality, uncertainty and 

conflicts of interests (STRN, 2019). This is of special interest in the global efforts to operationalize the 

cross-cutting and interlinked UN Sustainable Development Goals into concrete actions locally, 

emphasizing the need for new collaborative and transdisciplinary approaches integrating the 

normative dimension (Schneider et al., 2019).   

Due to our societies being characterized by “messy” situations (Ackoff, 1974; Armson, 2011) with 

“wicked” problems (Rittel & Webber, 1973), the challenges cannot be resolved by simple solutions 

provided by disciplinary and reductionist thinking (Bawden, 2012; Burns, 2007; Jackson, 2006). 

Rather, whole-system approaches including facilitated participatory processes are appropriate to 

empower for collective action (ibid). In this regard, systems thinking is purposeful as it acknowledge 

the interconnectednes of elements, phenomena and problems in natural and social systems 

(Midgley, 2000; Ramage & Shipp, 2009). When constructed system of interest for inquiry (Ison, 

2017), decisions about boundaries and actors to include are affecting both the process itself and 

what comes out of the intervention short-term and long-term (Darnhofer, Gibbon, & Dedieu, 2012; 

Luederitz et al., 2017; Midgley, 2000; Ulrich, 2005).  
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1.1. Perspectives on boundary setting and participating actors 

Generally, the actors that take part in an intervention (including the researchers) should have an 

awareness upon the need for change (Luederitz et al., 2017), and thus having an intrisic motivation 

and willingness to participate (Avelino, 2017). Greenwood and Levin (2006) describes the 

identification of participants as the function of the focus of the process or intervention of the action 

research. 

Both organic farming and alternative food networks are to be considered niches posing alternatives 

to the dominant agri-food regime (El Bilali, 2019; Hvitsand, 2016; Levidow, Pimbert, & Vanloqueren, 

2014; Smith, 2006), though closely linked to the conventional agri-food systems (Darnhofer, 2014). 

Generally, participants in movements or niches of organic, local food networks share a set of 

perspectives on a problematic field and passion about a topic they want to develop. According to the 

Multi-Level Perspective (MLP) (Elzen, Geels, & Green, 2004) communities of niche actors can be 

fostered within a “protective space” for nurturing their knowledge and innovation capacity, maturing 

into a stage when the niche can challenge or diffuse into the existing (assumed unsustainable) 

regime (Smith & Raven, 2012). However, rather than focusing on the product (such as organic 

vegetables), there is a need for a broader understanding and framing of transition processes across 

whole (hard) systems, bridging production and consumption at system level, cf. Darnhofer (2014); 

Geels (2018); STRN (2019). El Bilali (2019) refers to several case studies of niches of agroecology, 

organic agriculture and alternative food networks in the perspective of these as alternative 

movements, but not studied in the perspective of their development in protective spaces nor taking 

broad cross-sectorial approaches.   

Soft System Methodologies (SSM) comes from action research, and acknowledge that there are 

multiple perspectives of reality and conflicting worldviews, which each can generate activites for 

improvements in accordance with the particular worldview (Checkland & Poulter, 2006). Related to 

this is boundaries of intentionality, Bland and Bell (2007, p. 288) saying that «by intentionality we 

mean the active envisioning and seeking of a set of goals» as bounding a system. Boundary 

judgement are closely connected to values and to the context of trying to improve a specific situation 

(Midgley, 2000; Ramage & Shipp, 2009; Ulrich, 2005), and those affected should take part in the 

boundary judgements. Expanded boundaries means that new perspectives and knowledge can be 

included, and lead to empowerment of marginalized groups. Perspectives of power, politics and 

emancipation are argued to be essential to include when considering boundaries aiming at enabling 

changes (Avelino, 2017; Jackson, 2006; Ulrich, 2005), and asymetries in power and knowledge are 

difficult to erase (Kemmis & McTaggart, 2005).  

Another methodology that can enrich the perspectives of boundaries, is Urban Living Labs (ULL), 

which are place-based open innovation platforms, emphasizing co-creative environments (Hvitsand 

& Brandtzæg, 2019; Leminen, Westerlund, & Nyström, 2012). ULL focuses on the human resources 

that exist in rural or urban places, and invite to explore collaborative opportunities for mutual 

progress, across sectors (also in the sense of domains). Collecting actors with a diversity of 

backgrounds, roles, competences and perspectives can creatively create changes and new knowledge 

(Nyström, Leminen, Westerlund, & Kortelainen, 2014). The optimal combination of actors to mobilize 

is a combination of the formal roles in the quadruple helix model; representing privat, public and 

competence entities, in addition to the civil society in the form of inhabitants and NGOs (Steen & van 

Bueren, 2017a), facilitating the connection of top-down processes and bottom-up initiatives.  

The recognition of local knowledge of farmers in the development of agricultural science is 

advocated by scientists (Chambers, 2005; Kloppenburg Jr, 1991; Rickerl & Francis, 2004). It seems like 
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farmers and others in the food value chain as well as extension are the main participants in action 

research related to agriculture, i.e. in Chambers (2005); Cuéllar-Padilla and Calle-Collado (2011); 

(Darnhofer et al., 2012); Guzmán, López, Román, and Alonso (2013); Lamine (2018); Lieblein, Francis, 

and Torjusen (2001); Vasstrøm, Christensen, Sriskandarajah, and Lieblein (2008). Francis et al. (2003, 

p. 114) accentuate the diversity in the ecology of food systems, “dealing will all actors in the food 

system as well as well as the total flow of energy and materials from their sources through 

production and other steps to the consumer, and the potential to return nutrients to the field”. This 

quote encourage to promote a healty ecology of food systems, and to explore who these actors 

could be, that is potentially yet not directly or obviously attached to the agri-food system.  

Linkages of different sectors to agriculture are subject to research, f.ex. Bodorkós and Pataki (2009) 

and Kobzeva and Knickel (2018), but such collaborations need to be investigated closer from the 

point of niche development and the establishment phase.  

1.2. Creating a common ground – concerns and visions 

As well as the systems to change are complex and messy, also  innovation and transition processes 

are complex and caotic, not following linear processes (Checkland & Poulter, 2006; Van de Ven, 

Polley, Garud, & Venkataraman, 2008). Thus the processes need to be structured and facilitated 

upon sound methodologies and a meaningful sequence of actions to secure the quality of the 

processes (Luederitz et al., 2017). Jackson (2006) and Midgley (2000) argue for methodological 

pluralism and a use of mixed methods when intervening systems.  

From the start, the actors need to be involved in identifying the problematic situation, and what 

produces the situation (Darnhofer et al., 2012; Greenwood & Levin, 2006). Co-creating a shared 

vision of the desired future situation is regarded a powerful tool in transition processes, such as in 

action research (Greenwood & Levin, 2006), organisational change processes (Kotter, 2012; Pool & 

Parker, 2017; P. M. Senge, 2006; Stewart, 1993) and in ULL (Hvitsand & Richards, 2017; Steen & van 

Bueren, 2017b). Taking part in these steps secure ownership and commitment, as well as enable the 

identification of targeted actions to fill the gaps between current and desired situation.  

According to Greenwood and Levin (2006, p. 135) “the encounter between local stakeholders and 

the professional researcher is the cornerstone on which mutual learning is built”, and from which 

action for changes can be made.The role of a dialogue facilitator requires a certain degree of 

credibility and trust (Hannevig & Parker, 2012). Luederitz et al. (2017) and Greenwood and Levin 

(2006) consider trust to be an important input feature in change processes, referring to the mutual 

willingness to collaborate, confidence in the process and the potential outcomes. Luederitz et al. 

(2017, p. 70) put that “trust is a source of open, truthful and collaborative exchange”. Negative 

experiences from participating in meetings and other contributions that were not followed up or had 

bad quality, can lead to distrust and less willingness to participate (Cuéllar-Padilla & Calle-Collado, 

2011; Hannevig & Parker, 2012; Pfeffer & Sutton, 2000; P. Senge et al., 1999). 

1.3. Research task and questions 

The assumption behind the study is that transdisciplinarity and systemic action research with 

participatory and co-creative processes will empower the actors to themselves create innovative and 

desired sustainability changes. An additional aspect is the suggestion that by taking a broad approach 

to the problematic field under study, new and overlooked opportunities will emerge. The research 

questions are:  
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- How can relevant societal sectors and actors be identified and connect to the development 

of the agri-food system of organic vegetables? 

- How do a broad approach to boundary setting and actor composition influence the perceived 

problem understanding and shared vision? 

- What is the effectiveness of the establishment of the transition arena regarding potential 

future activities and sustainable development?  

The questions will be explored through starting up a physical dialogue-based meeting place, an “agri-

food living lab”, with the aim of developing the niche of organic vegetables in the Vestfold region in 

Norway. 

One materialized output of the facilitated processes are the creation of a common understanding of 
perceived problematic situation from different perspectives and the development of a shared vision 
for the desired future situation – both assumingly greatly influenced by decisions on boundaries and 
participating actors. Reflections on the effectiveness of the establishment will be done upon 
evaluative features identified in Luederitz et al. (2017) and P. Senge et al. (1999) amongst others. 
 
Important to pinpoint, is that the research team had pre-knowledge about the specific context, 

problematic situation og regional actors through previous projects and networks in the agri-food 

domain. Additionally, the broad and cross-sectorial approach regarding boundaries and actors, had 

its origin in the main researcher previously being involved in research in the region within topics such 

as health and welfare, sustainable tourism, waste management and circular economy. From this 

there was a curiousity to explore the opportunities of constructing interlinks between the niche of 

organic vegetables and other relevant sectors. 

The intervention is based on a mix of theoretical and methodological frameworks for initiating 

change processes. The action-oriented research approach are reflected upon as the researcher’s role 

s both engaged and analytical (Checkland & Poulter, 2006; Levin & Ravn, 2007). This implies the need 

to take a critical stand and self-reflection regarding own judgements and interpretations (see also 

Levin (2012), but at the same time take advantage of the researchers’ own life experiences. 

2.The case of organic vegetables and the context of the intervention  
The organic vegetable agri-food system seems a suitable case for studying sustainability transitions, 

as it is characterized by complexity and uncertainty (Rigby & Cáceres, 2001; Smith, 2006). Organic 

farming is ideologically rooted in both environmental, economic and social sustainability 

perspectives, cf. IFOAM Organics International (2019). Thus, organic farming constitutes a niche that 

is representing a desired development path in agricultural production and food consumption, which 

in principle is opposing the industrialized and unsustainable agriculture and food situation (Smith, 

2006; Storstad & Bjørkhaug, 2003). However, organic agri-food systems are debated for the long-

distance travel of organic products (Rigby & Cáceres, 2001) and being in a co-evolutionary dance with 

the dominant agri-food system (Darnhofer, 2014). Moving towards more localized food systems are 

concidered more sustainable (Feagan, 2007; Lyson & Green, 1999; Renting, Marsden, & Banks, 2003), 

and ideologically in line with the organic perspectives.  

The shares of organically grown and consumed vegetables in Norway are small, despite national and 

regional efforts to strengthen organic production and consumption generally, and organic vegetables 

specifically (Norwegian Agricultural Agency, 2019; Skjelvik, Bruvoll, & Erlandsen, 2017). Different 

Norwegian expert reports discover bottlenecks for development of organic vegetables to be related 

to factors such as the contemporary agronomic practices and specialization of production, the labor 

and skill intensiveness of organic vegetable farming, and the competetive and disconnected market 
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situation where there is a need to connect supply and demand (Milford, Kårstad, Pettersen, Prestvik, 

& Storstad, 2016; Milford, Prestvik, & Kårstad, 2019; Ministry of Agriculture and Food, 2011b; 

Serikstad, 2016). One report is specifically pointing to the dominance of a few actors in the food 

supply chain, being in vertical integrated collaborations and ownerships (primary production, 

wholesale functions, processing, distribution, procurement, retail chains collected in umbrella 

chains), deciding on such as price and assortment (Ministry of Agriculture and Food, 2011a). This 

study also refers to a dissatisfaction with the groceries’ selection of fresh and organic products 

amongst consumers. Rather, there is an increasing demand for organic, local, fair and vegetable food, 

which is followed by a growth in alternative food networks in Norway (Hvitsand, 2016; Milford et al., 

2019). These elements can be viewed as part of the forces that resist changes and forces that drive 

changes when it comes to developing organic vegetables, cf. Lewin (1952). 

The region where the study takes place are suitable for vegetable production, producing a large 

share of the domestic vegetable production, including organic certified production. The Agricultural 

Department at the County Governor had from year 2010-2018 appointed resources to support the 

development of organic vegetable production and consumption as well as local food initiatives. The 

presented research was initiatied and financed by the Norwegian University of Life Sciences (NMBU), 

with additional funding from the County Governor for direct expenses related to the workshop. From 

these we understand that the research initative has a base of support, which is identified as an 

important input feature (Luederitz et al., 2017; P. Senge et al., 1999).  

3.Methodologies and methods  
In the study, dominant methodologies were SSM (Checkland & Poulter, 2006) and ULL (Steen & van 

Bueren, 2017a), as well as critical systems perspectives (Jackson, 2006; Midgley, 2000; Ulrich, 2005) 

and niche-regime perspectives (Smith & Raven, 2012).                

3.1. Defining boundaries of the system of interest and associated actors 

The boundary judgement was an important part of defining the system of interest and distinguishing 

it from the environment, c.f. Ison (2017). Even though actors are technically within the “hard system” 

of organic vegetables, we have chosen to include those actors that have similarities in worldviews 

about what consists improvements in the current situation (Checkland & Poulter, 2006). Thus, the 

focus was not on institutions in the food value chain that might protect the existing way the food 

system functions (and which contribute in causing the problematic situation), though this might be 

re-considered at a later stage of the intervention. Still, this judgement doesn’t exclude persons who 

are part of incumbent institutions, but explisitly want changes, and could be considered as change 

agents within their organisations. Biases in power can also undermine trust, openness and a creative 

exploration of alternative perspectives and visions (ref.). By setting the boundaries in such way, we 

also create a protective space (Smith & Raven, 2012) for those within the niche of organic vegetables 

that is not satisfied, but want (radical) changes.  

Additionally, in order to embrace compexity and enhance connectedness, we asked the following 

question to explore the boundaries: What are the barriers or bottlenecks for development of organic 

vegetables, and which other sectors and societal challenges can benefit by connecting to the topic of 

developing sustainable agri-food systems?  

The consideration about which actors to invite to take part in the transition arena or “living lab”, was 

guided by the following criteria, also based on perspectives in section 1.1. and 1.2:  

1. Being directly attached to and not satisfied with the current situation for organic vegetables  
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or 

2. Being in another sector that could contribute in the development by reducing or bypassing 

identified barriers and at the same time adress challenges in their own sector or job mandate 

Additionally, 

3. Having a desire to contribute to changes  

4. Possessing personal traits that could contribute constructively to the process: creative, open, 

enhance good dialogue, knowledge seeking 

5. Having useful knowledge, experience, insight, perspectives, networks etc. that can enhance 

innovation 

6. Secure that the participants have diversity in formal roles in order to contribute with 

different knowledges and perspectives (quadruple helix)  

The relevant actors were identified before the first participatory process, allowing them to take part 

in formulating the visions (Friedrich, Karlsson, & Federley, 2013; Greenwood & Levin, 2006; 

Leventon, Fleskens, Claringbould, Schwilch, & Hessel, 2016). Most central ones were considered to 

be those in the food value chain, as they are the ones who can actually decide whether to produce or 

buy more organic vegetables. Additionally, those being supportive of such developments from public 

and competence institutions as well as civil society pose important roles (Steen & van Bueren, 

2017a).  

The identification of potential participants that were not known from before, were emerging through 

a snowball sampling method, starting with the most central actors, cf. Leventon et al. (2016) and 

Greenwood and Levin (2006). 80 actors were identified and invited to the workshop based on the 

criteria, and there was employed some pragmatism regarding who was invited. Thus, all organic 

vegetable farmers in the region were invited independent of their personal fit in order for none to 

feel excluded. Also vegetable farmers, not organically certified, but with strong emphasis on 

sustainable production methods, were invited as these farmers were considered as candidates for 

conversion.  

3.2. The process of creating a common understanding and shared vision 

The process of gaining an understanding of the perceived problematic situation started immediately 

when entering the situation with conducting the preliminary data collection (see next section). A 

preliminary “rich picture” of the situation (Armson, 2011; Checkland & Poulter, 2006) with its 

structures, actors and challenges was presented to the participants in the workshop for them to 

enrich the picture through a participatory process.  

The workshop took place at the County Governor’s venue and lasted a full day. It had 30 participants, 

who were thoughfully divided into 5 mixed goups, in adittion to a main facilitator and a co-facilitator. 

Table 1 shows the three participatory sessions that were conducted during the workshop, which 

were structured according to tools for good dialogue-based processes  (Hannevig & Parker, 2012). 

The participants learned about the rules for good dialogue in order to minimize biases from some 

participants being more dominant than others. The divergent process of visionary thinking utilized 

tools and steps provided by Pool and Parker (2017), and the participants were  encouraged to think 

openly and creatively transcending current restrictions regarding what was feasible and their formal 

roles.   

The processing from individual visions and the group visions onto a shared vision was done without 

weighing the diffent aspects of the vision. This in order for the shared vision to show the diversity of 

perspectives and desires about the future amongst the participants, also being supported by data 

from the preliminary data collection as not all interested participants were present at the workshop. 
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The material was structured into a) an ½-page narrative describing the future situation and b) an 

illustration of thematically grouped problematic situation and the corresponding changed desired 

situation (vision), thus showing the gap between them, see Figure 3. For doing this, the method of 

content analysis was applied (Graneheim & Lundman, 2004), first identifying the condenced 

meanings and then sorting into themes. (In the following workshop 2 months later these two forms 

of the shared vision were presented to the participants, and was afterwards adjusted in accordance 

with their feedback).  

3.3. Methods for data collection 

The study uses a mixed methods approach in order to triangulate the data towards convergent 

evidence, strengthen validity and enable generalization of findings, which is of special importance in 

single-case studies (George, Bennett, Lynn-Jones, & Miller, 2005; Seawright & Gerring, 2008; Yin, 

2013) and systemic intervention (Jackson, 2006). 

The data collection was done in the period from September 2017 until January 2018, and include the 

following empirical data sources: 

First phase, peliminary data collection:  

A. Document and webpage studies  

B. Participant observations at subject specific seminars and conferences 

C. Semi-structured qualitative conversational interviews  

The purpose was to gain knowledge about the specific problematic situation before the participatory 

processes took place. 

Second phase, from participatory and co-creative processes: 

D. Participatory processes (workshop format)  

E. Participant workshop evaluation  

F. Researcher’s observation note from workshop  

The purpose was to engage potential actors in taking an active part in the change processes, and to 

reflect on the the process. 

Table 1 Data sources, main purpose and output for documentation 

Data source Number Main purpose Outputs for documentation 

Document and 
webpage studies, 
including register base 
for organic producers  

10 Attain knowledge about current 
situation and bottlenecks for 
development of production and 
consumption of organic 
vegetables 
Get insight in (potential) organic 
vegetable actors 

Review of current situation and 
bottlenecs of development 
(section 2) 
List of registered organic 
vegetable producers, and other 
relevant actors 

Participant 
observations at 
seminars and 
conferences 

3 Attain knowledge about current 
situation and bottlenecks for 
development of production and 
consumption of organic 
vegetables 
Get insight in (potential) organic 
vegetable actors 
Connect with potential workshop 
participants 

Review of current situation and 
bottlenecs of development 
(section 2) 
Adding to the list of relevant 
actors 
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Sub-structured 
interviews: face-to-face 
and by telephone* 

48 Informing about the workshop 
and personally invite to 
participate 
Attain knowledge about factual 
and perceived situation amongst 
actors 
Collect suggestions for other 
sectors and actors that could 
contribute to and benefit from 
participating 

Notes focusing on issues relevant 
for boundary setting, actor 
selection, current situation and 
thoughts about the future 
Adding to the list of relevant 
actors 
Ilustration of the rich picture for 
internal use  

Workshop: 
participatory and co-
creative processes 

30 Discovering the participants’ 
interest in organic vegetables 
Create an understanding of the 
perceived problematic situation 
Co-create a shared vision for 
desired situation in 10 years 

Photos, individual notes from the 
three participatory sessions, 
group posters of visions. 
Illustration of common concerns 
and shared visions 
Shared vision as a narrative 

Workshop: participant 
evaluation 

26 To get feedback about positive 
and negative experiences from 
the workshop 

Anonymous individual notes 

Workshop: observation  1 Reflect on observations relevant 
for boundary setting, actor 
participation and the processes 

Researcher’s observation note 

 

*The combination of interview and invitation gave the facilitating researcher the opportunity to gain more 

knowledge about the potential participants and their institutional context, which helped the facilitators to be 

more effective during the participatory processes (Greenwood & Levin, 2006). Additionally this was an 

opportunity to communicate the aim of mutual benefits from participating. Some of the conversations were 

even connective, in the way that it was referred to existing knowledge of barriers for change. 

Figure 1 shows the interconnection of the data collection methods, where the preliminary data 

collection were all used to formulate the frames, content and process of the workshop.  

 

 

 

Figure 1 The data collection flow 
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4.How did the establishment of the transition arena fold out?  
In the following we show how the intervention folded out in the establishment phase based on 

empirical material regarding boundary judgement, which actors to include, and how these actors 

perceived the current situation for organic vegetables and what the desired future situation looked 

like. 

4.1. The boundary and actor exloration 

In addition to the geographical framing, the boundaries of the transition arena was judged and 

constructed in relation to what was the intention of the intervention, which was to develop and 

innovate in the agri-food system of organic vegetables. The boundary exploration took place before 

the participatory processes and bounded two was invited.  

4.1.1. A desire for change 
All the the interviewed organic farmers highlighed a concern for caretaking the soil, diversity and 

food security, as well as having an ecological and economic balance on the farm. Some combined 

vegetable production with husbondry in order to attain on-farm nutrient balance. The farmers used 

words such as “regenerative farming”, “market garden” and “food quality” to frame their thinking 

about the way they farm, and several of them actively participated in different thematic groups in 

social media and also collaborate in alternative food networks. Several of the small-scale farmers also 

distanced themselves from the way the food system functions today. One farmer at a Community 

Supported Agriculture farm expressed: 

We believe in technology, but believe more in producing food where people live and to bring people 

to the farms in order to connect. There is a need for utilizing the resources that is on the farm. To have 

small-scale farms is about food security and sustainability. 

Another producer, who is large-scale and delivering through the regular food chain, expressed that it 

is a challenging way of delivering, and that it is an economic problem for them if the prices change 

and more organic vegetables are imported. This farmer wants to develop the regenerative farming 

skills, and are interested in developing local food distribution. However, the farmer explain that there 

are logistical challenges for this to happen. This dissconnection between farmers and consumers 

were a common concern amongst the farmers. At the same time small sustainability-oriented shops, 

farmers markets and alike, explained that it is difficult to find local, organic vegetables and want this 

situation to improve.  

When it comes to the dominant actors in the food value chain, those seems to be resistant to 

change, cf. section 2. Additionally these actors could also limit other participants in change initiatives. 

One central public actor in the region expressed:  

It is difficult for new farmers to get entrance to the market trough the regular actors. … There has 

been several meetings with the large-scale food actors about getting more local organic vegetables 

into the grocery chains, but we are not getting anywhere. These are key actors, they have a lot of 

power. If they are there (in the workshop), maybe others don’t dare to say things in the group.  

Due to lack of willingness to change and to the power bias, these large-scale value chain actors were 

not in focus when inviting to participate. However, a few persons within these organizations were 

invited as a result of being described as engaged persons. One middle leader expressed the following 

about whether his organization could take a role in strengthening organic vegetables regionally: 

It should be more local, organic vegetables in the stores, but those making decisions in my 

organization does not agrees on that, so I will not participate in the workshop. 
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Another employee in a large-scale food processor company participated in the workshop even 

though the person doubted the effect of being there because of the employee’s previous efforts to 

make the company to promote organic vegetables without luck.  

In addition to actors in the food value chain, a diversity of public institutions have mandates directed 

to developing organic farming – several of them also expressing an engagement for the subject going 

beyond their work tasks.  

4.1.2. Cross-sectorial opportunities 
Table 2 shows examples of relevant “new” sectors and assosiated regional institutions and actors to 

connect with and include within the system boundary, emerging from the preliminary data collection 

as well as from pre-knowledge.  

Table 2 Challenge/bottleneck, relevant sectors and examples of regional institutions/actors  

Challenge/bottleneck Relevant “new” sectors Ex. of regional institutions/actors to 
connect 

The need for more crop rotation 
collaborations and organic 
fertilizer  

Husbondry, waste 
management 

Farmers, farmer unions, agricultural 
extension servise, inter-municipal waste 
management (biogas) 

The need for entrepreneurial 
thinking and the potential need 
for funding or other support 

Business and regional 
development, 
entrepreneurship 
competence 

Farmers and food entities*, farmer unions, 
regional authorities and development 
actors, municipalities, entities for support of 
innovation activities, entrepreneurship, 
start-up and networking  

Development of new markets, 
including more contact between 
farmers and consumers 

Hospitality, 
visitor/tourism, health 
and welfare 
(procurement), 
education 

Farmers and food entities*, farmer 
unions,municipalities, regional authorities 
and development actors, including tourism, 
public and private institutions (schools, 
kindergardens, health and elderly care etc.), 
chef and food education institutions 

The labour intensiveness, the 
need for good agronomic skills   

Education, health and 
welfare (inclusion, job 
training),  

Farmers, farmer unions, agricultural 
extension servise, social and work inclusion 
entity, agronomic education institutions   

The need to find collaboration on 
logistics, connecting supply and 
demand more directly 

Health and welfare 
(inclusion, job training) 

Farmers and food entities*, social and work 
inclusion entity   

*By food entities we mean restaurants, commercial kitchens, small specialized shops, grocery stores, food 

cooperatives, markets etc.  

Figure 2 shows a systems map of the sectors that could possibly have an interest in collaborating 

with organic vegetable actors, cf. Armson (2011); Ison (2017).  
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Figure 2 Systems map of the potential sectors that could connect to the agri-food system of organic vegetables   

The map shows a great richness in sectors that potentially could play a role in supporting the 

development in a holistic manner. Representatives from the different sectors were generally positive 

to explore collaborative opportunities. The contacted social and work inclusion and training entity 

expressed:  

We are interested and open for collaborations and development work. I’ve heard about collaborations 

with food initiatives before, and we are continously in search of meaningful work for the training. 

Also central actors within the vocational education were interested in exploring intersections. An 

actor from the regional office of the entity Innovation Norway wanted to participate in order to 

communicate and be available regarding their available funds relevant for increased organic 

production, and an administrative representative from the County Council wanted to participate due 

to their planning for regional and business development, highlighting that agriculture is a part of 

that. About collaboration with a regional visitor and tourism entity (a geopark), the following was 

expressed:  

We would like to collaborate with more businesses and producers that visitors can come to, stay at, 

eat and buy local food. This is something we struggled with achieving, similar to many others who 

have an engagement for local food, and this is also an important part of a sustainable tourism. 

From the inter-municipal waste management (biogas plant) the connectedness to organic vegetables 

was related to: 

..increasing the use of bio-fertilizer, have more local production and less import. If the fertilizer produced at the 

plant achives organic certification, it could increase the production of climate friendly vegetables in the region.  

Thise quotes show that these actors from “other” sectors did not necessarily have a passion for 

organic food itself, but their interests were nevertheless possible to connect to in order to achieve 

mutual advances. Only one of the actors contacted (in the business development sector) seemed not 

not convinced about such. 



12 
 

4.1.3. Actor participation  
Actors identified in the boundary exploration in section 4.1. complying with the criteria in section 3.2. 

were invited to participate in the initiative. Table 3 shows the 30 participants in the workshop 

grouped after their belonging in the quadruple helix model, but several of the participants have more 

than one formal role. NMBU had two participants in addition to the facilitator and co-facilitator.  

Table 3 Composition of workshop participants, grouped into roles according to the quadruple helix model 

Belonging  Number of 
participants 

Percent of 
participants 

Participants from 

Private  13 43 % Farms, small shops, restaurants, farmers unions, 
food processing, sustainable solutions consultant  

Public  11 37 % County Governor, County Council, Innovation 
Norway, municipalities, entity for entrepreneurial 
support, inter-municipal manure and food waste 
biogas plant, tourism (geopark) 

Civil society 3 10 % Organic food festival, regional 4H organisation 

Competence 3 10 % Agricultural Extension Service, Norwegian 
University of Life Sciences  

 

Several of the interviewed actors were from different reasons not participating, but expressed that 

they were generally positive to the initiative and wanted to be involved as it felt relevant to them. 

Most of them gave the impression that they found the collaborative and co-creative approach 

attractive, and the broad involvement prospecting new opportunities. Still, some were hesitant upon 

the value of the transition arena and their direct benefit of spending time on it. Aslo some of the 

farmers had delivery arrangements with the larger food supply chain actors, and had a lack of 

flexibility to utilize other sale channels. Additionally some CSAs were committed to their members 

and did not have plans to expand.  

However, the emphasize on reciprocity of particiapating might have turned farmers that had little 

faith in gatherings to be more positive, such as this farmers: 

We are soaked in work to get the the farm around, it is tasks that need to be done here and now. We 

have been to several meetings about organic vegetables before, some interesting, but little came out 

of them afterwards. 

Farmers and other self-employed pointed out their shortage of time to off-farm activities, and a 

handful of actors announced they would not participate because they were needed on the farm or in 

the shop, as they had no substitute. One farmer expresses:    

I’ve now told you about our challenges and I will not participate in the workshop, because I have no 

substitute if I’m elsewhere, but I like the idea of collaborate. 

When it came to the participation, the County Governor employee who had been working with 

strengthen organic and local food for several years, expressed:  

The invitation process and format, it managed to get many to participate, often it is a struggle to get 

people in and it is hard to be creative in how to do it. 

4.2. Creating a common ground – conserns and visions 

The preliminary data collection and data from the participatory processes gave a rich picture of the 

actors’ perceived challenging situation which the development of agri-food systems of organic 
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vegetables meet. Through visionary thinking the participants in the workshop described what the 

desired future situation looked like. Clearly, issues of unsustainable agronomic practices and the lack 

of understanding of the organic farming perspectives were frustrating issues, as the view was that all 

agricultural practice should enhance sustainability and give high quality food. Further, the globalized 

and highly competetive markets, with a few dominant actors, were perceived as hindering the locally 

produced vegetables to enter the market and disencouraged an increase in the production and 

consumption. The market situation felt unstable, and producers and consumers dissconnected. The 

alienation upon consumers regarding knowledge of ecology and food quality was a concern, but at 

the same time there were experienced positive consumer trends. In the future local food systems 

and seasonal eating secured sustainability. Accompanying these, were societies with collaborative 

networks, joy and predictabiliy, as well as the containing of competent actors and entrepreneurial 

activities.  

The gap between these situations show where the action planning should focus for targeted actions 

in order to shift development paths. As Figure 3 shows, the desired future situation diverge 

paradigmatic from the current way that the agri-food systems are functioning.  

 

Figure 3 Perceived problematic current situation and the corresponding vision for the desired future situation.   

The visions are dealing with both hard systems dimensions as well as soft systems dimensions, cf. 

Darnhofer et al. (2012) and Stewart (1993), i.e. concern both how the future agriculture and food 

systems look like in “real-life”, as well as how humans attain knowledge, interact and which values 

are present. Also the interlinks between natural and human societies are visible in the vision, as the 

ecology and societal functioning are integrated parts in the future situation, cf. Rickerl and Francis 

(2004).  

Worth mentioning is that there was different weighing regarding the necessity of the production to 

be organic certified. Some of the actors were “hard-core” organic defenders, while others had a 

more general approach to sustainable farming and had the view that as long as it is local it is more 

sustainable – the latter to a larger degree characterizing the participants from other sectors. Still, the 
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vision is coherent in the sense that it is agreed upon a general view regarding what consists 

sustainable development paths. 

Regarding the process of visionary thinking, the researcher observation note says:  

The visioning process was including visualizations of the future situation. It seemed like some of the 

groups had difficulties with imagining the situations beyond being in a textual format. Still the visions 

were presented in such a way that it was no problem to use them in the task of creating a shared 

vision for the transision arena.  

4.3. Participants and researcher reflection on the workshop 

The researcher observation note says the following regarding the interaction between the actors: 

The atmosphere is very friendly, open and the people are eager to talk at the tables. When breaks, it 

was a hard time getting the participants back into the room when I signalise that the break was over, 

they wouldn’t stopp chatting and exchanging contact information, views and ideas. Also it doesn’t 

seem like anybody had the need to stand out.   

The workshop participants were encouraged to give feedback about what they liked and what they 

would have done different themselves. These quotes illustrate how some experienced the workshop: 

Various knowledge amongst the participants, learning opportunities 

Different perspectives, and other approaches 

I liked that a large pool of people from different backgrounds came together to look at a big and important issue 

together. The way we were divided, I felt that we came to "work" and that our opinion was wanted. 

Very good initiative! It is good that it is several workshops over some time, so it will be powerful and not only 

fragmented. Liked the visionary thinking, a bit different, but useful. 

Astonishingly similarities in how the optimal society looks like 

Visioning openly, find a common overview 

Building networks 

Take part in creating changes 

Regarding the purpose of the intervention and processes several express their satisfaction with how 

the workshop was facilitated and the informal format, and that the intervention were going to last 

over a period of time. One participant would have liked a better explanation of the whole process 

throughout the years of duration, the purpose and the role they could play. Some really appreaciated 

the group work, group composition and dynamics, however a few wanted to move on to be more 

concrete and practical in the next step. 

Regarding the composition of actors, one participant wrote that more producers, consumers, and 

different actors in the hospitality branch as well as schools should have been there. In fact, several 

actors within these categories were invited, but the participants did not have insight in all the invited 

actors due to privacy considerations. Additionally, touching into the boundary setting, a few 

participants suggested that the large-scale food chain actors and conventional producers should have 

been there, which is opposing to a boundary setting that is framing a processes of change with those 

being aware of the need for (radical) changes.   

One participant suggests:  

Where is the blockage? Its told that the organic production is too little, but there are a lot of produce in stock. 

Why? Invite Norgesgruppen (pres: a large-scale umprella chain actor), and have them tell what they need. 
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Everyone cannot deliver to the food chains, and everyone cannot do "local production". Maybe they (big and 

small) should work closer together. 

5.Discussion 
There is a substantial amount of knowledge regarding what consists a sustainable development in 

the agri-food systems (Gliessman, 2014). However, due to the complexity and uncertainty with 

conflicting goals and worldviews, whole-systems and transdisciplinary approaches are appropriate to 

address the messiness of situations (Bawden, 2012; Burns, 2007). In this study, organic vegetables is 

used as case for initiating and analyzing interventions, with the focus on crucial decisions in the 

establishment phase: boundary setting, actor composition and participatory and co-creative 

processes – with the aim of enabling changes in development paths. The employment of a plurality 

of methodologies within systems thinking accommodated the intervention, cf. Jackson (2006) such as 

Soft Systems Methodologies (Checkland & Poulter, 2006) and Urban Living Labs (Steen & van Bueren, 

2017a), as well as critical systems perspectives (Jackson, 2006; Midgley, 2000; Ulrich, 2005) and 

niche-regime perspectives (Smith & Raven, 2012). Additionally, a standardized methods and a mix of 

data collection sources was employd in order to secure validity and trustworthiness (Levin, 2012; Yin, 

2013), such as mis-interpretion of data.                  

5.1. Purposeful and cross-sectorial boundary and actors 

The purpose of the intervention was to create improvements in the existing situation, and thus those 

being aware of the problematic situation and motivated to engage in sustainability changes, i.e. 

towards strengthening organic vegetables, were included in the boundary (Bland & Bell, 2007; 

Checkland & Poulter, 2006; Lamine, 2018; Luederitz et al., 2017; P. Senge et al., 1999). Additionally, 

the study took a broad approach to boundary setting, addressing the need to connect the 

fragmented and sectorial way our societies operate (P. M. Senge et al., 2005; Thompson et al., 2007) 

in order to meet sustainable development goals (Schneider et al., 2019). The identification of 

relevant sectors and actors was done by explicitly investigating challenges and bottlenecks for 

development and creatively associate about which other parts of society could collaborate for 

common progress and future innovations. Thus, the soft system constructed (Checkland & Poulter, 

2006) was included those having a willingness to collaborate and create changes in the pre-defined  

sustainability direction, i.e. organic vegetables, and created a protective space for them to innovate 

(Smith & Raven, 2012).  

It was clear that the initial effort of introducing the purpose of the intervention and research in 

combination with a conversational interview were important regarding transparency (Luederitz et al., 

2017) and the recruitment of actors wanting to take part (Greenwood & Levin, 2006), as the 

potential relevance for them could be reflected on during the conversation. The focus on the optimal 

combination of the different types actors, in accordance with quadruple helix model (Steen & van 

Bueren, 2017a), secured different formal roles amongst the participants which enables innovations. 

A weakness, however, was that small private entities had less time available to engage in the 

workshop, and therefor measures were taken to compensate for those not participating there (i.e. 

preliminary data collection was used as supportive and the views emerging in the participatory 

processes were not weighted). Additionally, a few of these had lost faith in meetings from previous 

experiences, cf. findings in Cuéllar-Padilla and Calle-Collado (2011), but they were generally positive 

to the participatory approach.   

The intervention brought additional sectors into the stagnant situation of organic vegetable agri-food 

system in the region. Central actors in the sectors of waste management, education, health and 

welfare and business and regional development showed willingness and curiosity about exploring 
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collaborative opportunities. Pre-knowledge about the specific situation and concerns in other sectors 

shown to be of utterly importance when exploring boundaries. The boundary setting was inevitably 

influenced by the experiences, networks and worldviews of those involved. No sectors were 

excluded, but limited by the creativity of the research team and the other actors through the 

snowball sampling method (Leventon et al., 2016). Also there were internal reflections about 

whether to include the dominant actors in the food value chain. Based on the issues of power biases 

(Avelino, 2017; Kemmis & McTaggart, 2005; Ministry of Agriculture and Food, 2011a), their 

resistance of change and the need for awareness and motivations for (radical) change, these actors 

were nevertheless not included – this with the exception of explicitly engaged, though 

disempowered, actors within these organizations). However, this doesn’t exclude incumbent actors 

to be included at later stages when the niche and the transition initiative have grown stronger, cf. 

Smith and Raven (2012). 

5.2. The influence of the broad approach upon problem understanding and shared 

vision   

The conceptualization of the perceived problematic situation and the shared vision are concrete 

output of the intervention and living lab activities, and the content is directly linked to those who 

contributed. The participatory processes in the workshop, broadened up the perspectives compared 

to the more detailed problem understanding and solutions in focus in expert reports and in 

interviews of actors closely attached to the problematic situation, and thus created emergent 

properties (Jackson, 2006). Due to the broadness of actor composition, the problem understanding 

and shared vision were quite general, but still coherent and not internally contradictory (though if 

going deeper behind the material it might be). The actors more perifer from the agri-food system, 

where emphasizing “local” and “sustainable” just as much as “organic”, but in the actual context this 

did not seem to disturb the process of bringing the participants together in a shared vision.    

The vision indicates the need for a paradigmatic shift in how the agri-food systems and societies 

functions, cf. O’Brien (2013); Thompson et al. (2007). Such radical thinking show that there was trust 

amongst the participants to think openly and creatively about the future (Pool & Parker, 2017). 

However, even participants in the workshop belong to incumbent institutions which are entrapped 

and subject to lock-in situations, and thus difficult to change  (STRN, 2019; Unruh, 2000; Vatn, 2015). 

If actors within the agri-food system with divergent views regarding what is a sustainable 

development, there is a risk that it would have been a lack of trus and difficulties in developing a 

shared vision.  

Although the participants had ownership in the vision (Luederitz et al., 2017) there is a potential 

weakness about the inclusion of a broad specter of societal sectors: as these are less or not attached 

to the problematic situation of the niche, the actors might have less commitment upon the vision 

and the development of the niche. Therefor the continued focus on the relevance for them are 

important for securing commitment, cf. P. Senge et al. (1999). 

5.3. Effectiveness of establishment  

Like highlighted by Cuéllar-Padilla and Calle-Collado (2011), the knowledge that the facilitator has 

about the domain of study, organizational and strategic abilities are found to be essential. The 

foundation for new collaborative constellations, even across sectorial silos, was made in the 

establishment phase, cf.  Greenwood and Levin (2006); Luederitz et al. (2017); P. Senge et al. (1999). 

This was materialized by bringing in expertise and resources to launch the establishment of a living 

lab that would otherwise not have been suggested. Through the different contact points between 
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the researcher and the actors, and between the participating actors, trust was built and it was 

discovered a willingness to explore activities for sustainability changes – and the internal change 

processes seemed to be intrigued by these first conversations. Transparancy in the sense of 

openness and truthfulness about the intentions and actions was held high as a quality factor 

(Luederitz et al., 2017). In this regard, the participants’ evaluations of the workshop were an 

important base for reflecting on decisions on boundaries, actors and process activities for 

improvements.  

Although belonging to different sectors, roles and backgrounds the process seemed to enable the 

creation of a common understanding of the different actors’ challenges that could relate to organic 

vegetables, which is important for the effectiveness of collaborations and interventions (Checkland & 

Poulter, 2006; Jackson, 2006). Though the shared vision was quite general, its coherency will 

assumingly make it actionable (Luederitz et al., 2017) as it clearly points out gaps between the 

current and desired future situation. The transition arena or living lab is a framing new societal 

structures, learning opportunities and networks as well as building capacities and empowerment for 

collective actions, also amongst marginalized groups (Ulrich, 2005). Follow-up activities are 

important to keep the trust, momentum and actually move from talking to facilitate actions and 

changes in practice, jf. Pfeffer and Sutton (2000); P. Senge et al. (1999) even though causes and 

effects often are separated in time (Burns, 2007; P. M. Senge, 2006). 

5.4 .Concluding remarks 

The complexity, uncertainty and power biases in situations as well as the sectorial and fragmented 

functioning of our societies, are hindering sustaiable development. Action research strategies and 

transdisciplinary research with participatory approaches can help understanding real-world problems 

better, and bring in a diversity of knowledges into transition processes. The methodological 

approaches used, and to some degree further developed, in the presented study is transferable to 

other systemic interventions aiming at sustainability transitions with adjustments to specific settings. 

The learnings could be of special interest for initiatives aiming at developing niches, through playing 

on opportunities for cross-cutting and cross-sectorial perspectives for mutual advances in addressing 

societal challenges. This being of special relevance in the effort of operationalizing the (partly 

conflicting) Sustainable Development Goals of the UN. 
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Abstract  
 
The field of sustainability transitions has developed rapidly from the first research agenda of the Sustainability 
Transitions Research Network (STRN) was published in 2010 until the latest research agenda, published 2019. At 
IST2017 in Gothenburg transition leadership was suggested as an aspect of increasing importance, and worthy of 
its own attention. It is closely related to, but slightly different to, the theme of this year — transition governance. 
In the latest STRN research agenda leadership is absent, and the term leadership is not found anywhere in the 
whole text. 
 
In sustainability transitions literature and more specific literature on transition governance, serious engagement 
with transition leadership is lacking. The qualitative aspects of suggested methods, governance structures or 
management processes are seldom expanded in the context of leadership, while in practice they may seem critical 
for success. These aspects can influence multiple levels in society and relates to a variety of questions such as: 
how to introduce a critical discussion on existing worldviews and mental models; how questions are formulated; 
how people are invited and engaged; how trust and openness are created; or how learning processes are generated. 
It is not only in the sustainability transition literature that the role of leadership is treated quite superficially; 
leadership is also missing in the central frameworks on needed competences in education for sustainable 
development.  
 
The aim of this paper is to illustrate how transition leadership may be critical for enabling individuals and collective 
actors to build up and mobilize the capacity for systemic and structural change. This paper will not try to define 
transition leadership. It will however take a broad view of leadership, far from the classic ideals of the strong, 
charismatic leader in control of the change process. In doing so, it will ask the question: is it possible to see 
thematic characteristics of transition leadership, which can be supportive in discussions on and working with 
transition leadership? 
 
In order to explore the terrain of transition leadership, this paper uses thematic mapping and data from literature; 
our own experience of leadership in leading positions in the corporate world, academic world, and in international 
organizations; and draws upon 30 years of experiences from advising in sustainability transitions processes in 
different types of organizations. The resulting thematic mapping is presented under main categories, such as: world 
view and mental model; space for change (space for self-leadership, space for leading together with others and 
space for leading for humanity); mode of operation (cruise mode or expedition mode); process features (ability to 
think beyond, broader and together). Finally, we will relate these findings to insights from the master’s level course 
“leadership for sustainability transition” and in “Challenge Lab” at Chalmers university of technology, 
Gothenburg, Sweden. The contribution from this paper is twofold; to stimulate more research linked to transition 
leadership as a salient topic, and to support transition leadership in practice. 
 
Keywords: Transition leadership, sustainable development, systems innovation, learning, governance, 
management. 
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Abstract 
A limited set of studies have addressed how actors shape the directionality of sustainability transition. 
Building on recent institutional work literature, this article explores how specific institutional activities 
developed by both niche and regime actors across spatial levels shape the direction of a transition. 
We examine two cases with contrasting directionalities: solar PV in the provinces of Inner Mongolia 
and Jiangsu, both located in China. The former developed PV as part of the large-scale centralised 
power system and the latter focused on PV development as a core element of an alternative 
distributed form of power generation. Our research findings suggest three aspects have been key for 
understanding the divergent pathways: the specific portfolios of enacted institutional work, the type 
of interactions between niche and regime actors and the selective leveraging of institutional 
conditions at national by provincial actors. Based on these findings we formulate four propositions on 
how actors shape the directionality of sustainability transition.  

Keywords: actors; institutional work; directionality; sustainability transition; solar PV development; 

Highlights: 

o Systematically assess how niche and regime actors adopt a multiplicity of institutional work 
strategies to shape divergent directions of transition; 

o We develop the concept of multi-scalar institutional work; 
o Four propositions are formulated on how niche and regime actors shape fit-and-conform or 

stretch-and-transform pattern; 
o Actors adopt institutional work not just across niche and regime boundaries but also across 

spatial levels (provincial, national, global level); 
o Traces the proactive role of actors in shaping the development pathways of Chinese solar PV 

at both provincial and national level from 2000 to 2018.  

1. Introduction 
The development and scaling of renewable energy technologies is one of the major success stories in 
terms of decarbonizing the electricity sectors. Solar photovoltaics (PV) are a major case in point. 
Generation costs per KWh decreased by more than 95% since the 1970s (Kavlak et al., 2018), which 
makes it a cost-competitive alternative in many application contexts today, and has led to a large scale 
of diffusion of solar PV over the last decade (SolarPower Europe, 2018). However, despite the success 
of this technology, the ultimate impact on the structure of the electricity sector remains unclear. Will 
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solar just be an additional source of energy in an otherwise unchanged centralized electricity system 
or will the diffusion of solar lead to a fundamental restructuring of the sector towards more 
decentralized power generation with new grids, business models and use patterns? This is a question 
about the directionality1 of the transition.   

In this article we explore the issue how actors try to shape the directionality of the transition in one 
of these two ways. Following the Multi-Level- Perspective (MLP) understanding in the sustainability 
transitions literature we conceptualize the electricity sector as a socio-technical system (Jacobsson 
and Bergek, 2004), which is characterised by a very clearly elaborated socio-technical regime of rules, 
such as norms, regulations and cognitive beliefs. Because of this emphasis on rules sustainability 
transitions can be seen as an institutionalisation process (Rip, 1992; Rip and Kemp, 1998; Geels, 2004; 
Fünfschilling and Truffer, 2014). New technological alternatives --such as solar PV has to accommodate 
to these existing rules, this may hamper their development prospects substantially. The MLP assumes 
that early technological development depends on the availability of “protective spaces” so-called 
niches in which the necessary learning and alignment processes can be tried out and tested before an 
alternative can scale up and perhaps challenge the predominant technologies (Hoogma et al., 2002; 
Schot and Geels, 2008). Essentially, promoters of niches have two options for dealing with prevailing 
regime rules: they either adapt to the given situation or they proactively try to change the rules in a 
way that accommodates for the specificities of the new option. Smith and Raven (2012) classified 
these two approaches as fit-and-conform and stretch-and-transform patterns of transformation. Our 
research questions are formulated as follows: what kind of strategies do actors enact in order to 
support either of the two development patterns? What kind of institutional conditions do they have 
to mobilise and which kind of cooperation do they have to engage in?  

Battles over the directionality of transition are not free of conflicts, because unavoidably they will 
challenge the dominant position of incumbent companies and enable new actors to influence the 
future development of the socio-technical system. The transition studies literature has accumulated 
a sizeable stock of evidence on how existing regimes resist transformative pressures and how difficult 
it is for niches to grow and transform the prevailing rules (Markard et al., 2012). The question of how 
actors try to shape the directionality of the transition has much less been analysed. Our point of entry 
for answering this question build on insights from recent studies on “institutional work” (Lawrence 
and Suddaby, 2006). This literature conceptualises institutional change as the outcome of actors’ 
attempts to maintain, create or disrupt institutions (Lawrence et al., 2009). Recently, several studies 
have started to show how concepts of institutional work may be fruitful for analysing sustainability 
transitions (Brown et al., 2013; Binz et al., 2016; Fünfschilling and Truffer, 2016).  

We will build on these recent insights but extend them in important respects in order to address 
questions of directionality: First, we do not assume that most of the transformative institutional work 
is carried out by niche actors, leaving regime actors in an essentially defensive position. We therefore 
adopt an open attitude regarding the portfolios of institutional work different actors employ, 
irrespective of their degree of incumbency. Second, and as a consequence, we want to explicitly 
consider the kind of relationships that are established between incumbents and new entrants in 
support of either of the development patterns. And third, given that institutional structures are 

 
1 In our context, directions refer to the co-evolving process between technological change 
and social change. 



 3 

defined at different levels of jurisdictions, we propose to analyse institutional work as strategies that 
may operate at and across different spatial scales.  

To answer our research question, we choose a revealing case of the differential deployment of solar 
PV in two Chinese provinces, Inner Mongolia and Jiangsu (Yin, 2014). Substantial solar development 
happened in both provinces. But their directions differed substantially. Inner Mongolia implemented 
a large-scale centralised approach to connect solar power to the electricity grid – thus exemplifying a 
fit-and-conform pattern, while Jiangsu became a leader in distributed solar PV systems, building on a 
large range of local experiments and supporting institutions, thus more resembling the stretch-and-
transform pattern. This divergence of development pathways occurred despite the seemingly 
disciplining national framework of Chinese industrial policy. We would therefore expect to discover 
substantial and different instances of institutional work employed by local actors in these two 
provinces.  

The paper is structured as follows. Section 2 introduces the literature on institutional work and 
discusses how questions of directionality can be addressed in the analysis of sustainability transitions. 
Three core aspects are elaborated: i) portfolios of institutional work; ii) interactions between niche 
and regime actors; iii) the multi-scalar dimension of institutional work. Section 3 describes the 
methodology. Section 4 elaborates on the institutional work actors adopted to shape China’s solar PV 
development in the two focal provinces as well as at the national level. Section 5 discusses how local 
actors performed institutional work to shape the respective development trajectories in the two 
provinces. Section 6 draws implication of this research for how directionality could be addressed in 
future transition studies.  

2. Institutional work and directionality 
There have been different perspectives on why radical socio-technical change occurs. Some have 
argued that radical change in the socio-technical configuration of sectors can be triggered by extreme 
events like wars or environmental jolts (Sine and David, 2003). This ‘punctuated equilibrium’ 
perspective argues that the system generally exists in a relatively static equilibrium (Werbeloff et al., 
2016), which can only be changed through a strong and sudden shock (Gersick, 1991). In this view 
socio-technical change is treated as a black box, it is largely a result of external stimuli (Markard and 
Truffer, 2006). This view has always been criticised in sustainability transition studies. It is seen as 
“probably only accurate for a few potential transition trajectories" (Fünfschilling and Truffer, 2016) 
(p298). Most of the system transformation processes are driven by a combination of exogenous and 
endogenous driving forces (Geels and Schot, 2007).  

Moreover, the external shocks “do not mechanically impact niches and regimes but need to be 
perceived and translated by actors to exert influence” (Geels and Schot 2007, p404). The actual 
direction of change is therefore shaped by actors’ strategies, which are guided by their specific 
interests and visions (Smith et al., 2005; Yap and Truffer, 2019). This implies attention needs to be 
paid to the endogenous and gradual transformation process taking place within the socio-technical 
system through strategic agency (Markard and Truffer, 2008; Pacheco et al., 2010; Smith et al., 2010; 
Grillitsch et al., 2018; Yap and Truffer, 2019).  

Although a handful of studies have conceptualised how the interaction between exogenous and 
endogenous change processes produce different transition pathways (Smith et al., 2005; Geels and 
Schot, 2007), there is still limited understanding on the role of agency in shaping specific socio-
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technical transformations (Smith and Stirling, 2010; Grin et al., 2011). Farla et al. (2012) and Smith and 
Raven (2012) suggest to draw upon institutional scholarship to fill this gap.  

The criticism that it remains unclear how institutional change happens resonates with developments 
in neo-institutional studies. Before 1990s, traditional institutional theory predominately treated 
institutions as relatively passive structures guiding the actions of actors (Meyer, 1982). Hence, they 
generally treated institutional change as a black box. Neo-institutional scholars, however, regard 
institutional change as the outcome of actors’ attempt to intentionally reproduce, alter or destroy 
institutions (Battilana et al., 2009). Lawrence and Suddaby (2006) introduced the concept of 
‘institutional work’ to explore the proactive role of actors in shaping institutional change. In our view, 
institutional work is better suited to study socio-technical transformations compared to the related 
concept of institutional entrepreneurship (Battilana et al., 2009), because it is less associated with a 
hyper-muscular view on actors’ capabilities and acknowledges that institutional change is always a 
joint societal process where most actors have only limited effectiveness (Fünfschilling and Truffer, 
2016). However, in actual applications to socio-technical transitions (see for instance Yap and Truffer 
(2019)), there is often only a small difference between the two approaches.  

Institutional work conceptualises how actors purposively engage (individually and collectively) in an 
effort to prevent or generate institutional change. Lawrence and Suddaby (2006) categorise three 
strategies of institutional work actors can engage in: keep institutions alive (maintenance in the 
regime), change them (disruption of the regime) or create new ones (built-up niches and 
reconfiguration of socio-technical elements for new technologies). These three mechanisms are also 
reflected in sustainability transition research, where regime actors are conceptualized as primarily 
busy with reproducing the regime in order to maintain their vested interests (Hensmans, 2003; 
Maguire and Hardy, 2009; Geels, 2014; Hess, 2014; Smink et al., 2015b; Ting and Byrne, 2020). Niche 
actors in contrast endeavour to create new institutions by setting up protective spaces that enable 
the maturing and scaling of their preferred alternatives (Geels, 2004; Seyfang and Haxeltine, 2012; 
Geels et al., 2016). Recent transition studies started to articulate the crucial role of disrupting 
institutional work by actors who aim at the destabilisation of the regime in order to shape the direction 
of transition (Brown et al., 2013; Kivimaa, 2014; Kivimaa and Kern, 2016).  

The three type of strategies can be detailed further. Lawrence and Suddaby (2006) proposed a list of 
eighteen forms of work by which actors can influence institutions. Drawing on the work of Scott (1995) 
we group them by how prominently they address the regulative, normative or cognitive pillar 
respectively (see table 1). Regulative pillar refers to formal rules, such as laws, government policies. 
Normative rules refer to values and social norms. Cognitive rules refer to the beliefs and symbolic 
meanings (Scott, 2001). We can take from the literature that mechanisms of creating institutions, 
include advocacy, defining, and vesting. This “reflects overtly political work in which actors reconstruct 
rules, property rights and boundaries that define access to material resources” (Lawrence and 
Suddaby, 2006). They therefore contribute primarily to the build-up of regulative rules. Constructing 
identities, normative networks and changing normative associations emphasises “actions in which 
actors’ belief systems are reconfigured” and therefore address primarily the normative pillar. And 
finally, mimicry, theorising, educating alter the meanings and things taken for granted, and therefore 
address primarily cognitive rules. For lack of space, we are not in a position to offer detailed 
description of the different forms of institutional work. The reader is referred to Lawrence and 
Suddaby (2006) and Fünfschilling and Truffer (2016) for further elaborations (see also table 1).  
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For the purpose of our analysis, we want to make two points here: i) we expect not all the listed forms 
of institutional work in table 1 need to be performed during the process of sustainability transition. 
For the specific directions of sustainability transition, specific combinations of different forms of 
institutional work may be needed (creating, maintaining and disrupting) across three institutional 
pillars (cognitive, normative and regulative); ii) these three institutional pillars generally align with 
each other to maintain resilient social-technical structures (Geels, 2004). However, when shifts occur 
in one of these institutional pillars, it may create windows of opportunity for changes in other pillars 
too and thus more radical institutional change is likely to result. 

We propose to call specific combination of different forms of institutional work a portfolio. Our 
assumption is that if actors, through such portfolio of institutional work, shape all three institutional 
pillars substantially, change will be more radical, e.g. rather support stretch-and-transform patterns. 
This has been argued by Ghosh and Schot (2019), who differentiate three transition pathways based 
on the divergent reconfigurations of the socio-technical dimensions and portfolios of changes in the 
different institutional pillars. They assume more fundamental reconfiguration of the socio-technical 
system, and more diversified and integrated changes of different institutional pillars led to more 
radical transition pathways (also indicated by Geels and Schot (2007) and Kemp and van Lente (2011)). 

Recently several further empirical studies have been conducted in the sustainability transition field to 
explore the relevance of institutional work in order to explore how actors proactively build niches 
(Brown et al., 2013), or direct the course of socio-technical regime change (Fünfschilling and Truffer, 
2016). However, these studies either focus on the historical reconstruction of singular socio-technical 
system transitions (Brown et al., 2013; Fünfschilling and Truffer, 2016; Novalia et al., 2018) or they 
focus on institutional work towards specific types of institutional change (for example, towards 
technology legitimacy (Binz et al., 2016) or policy change (Hess, 2014)). There has been less attention 
on which actors are doing which type of institutional work, and how this influences the directionality 
of sustainability transition.  
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Table 1. mechanisms of how institutional work towards shaping different pillars of institutions (adapted from Lawrence and Suddaby (2006))  
Pillars of 

institutions 
Creating institutions Maintaining institutions Disrupting institutions 

Forms of 
institutional 
work  

Definition  Forms of 
institutional 
work  

Definition Forms of 
institutional 
work 

Definition 

Regulative Advocacy  The mobilisation of political 
and regulatory support 
through direct and deliberate 
techniques of social suasion 

Enabling work  The creation of rules that facilitate, 
supplement and support 
institutions, such as the creation of 
authorizing agents or diverting 
resources;  

Disconnecting 
sanctions  

Working through state 
apparatus to disconnect 
rewards and sanctions from 
some set of practices, 
technologies or rules 

Defining  The construction of rule 
systems that confer status or 
identity, define boundaries of 
membership or create status 
hierarchies within a field; 

Policing  Ensuring compliance through 
enforcement, auditing and 
monitoring 

  

Vesting  The creation of rule structures 
that confer property rights 

Deterring  Establishing coercive barriers to 
institutional change 

  

Normative Constructing 
identities  

Defining the relationship 
between an actor and the field 
in which that actor operates 

Valorising and 
demonizing  

Providing for public consumption 
positive and negative examples that 
illustrate the normative 
foundations of an institution 

Disassociating 
moral 
foundations  

Disassociating the practice, 
rule or technology from its 
moral foundation as 
appropriate within a specific 
cultural context 

Changing 
normative 
associations  

Re-making the connections 
between sets of practices and 
the moral and cultural 
foundations for those 
practices 

Mythologizing  Preserving the normative 
underpinnings of an institution by 
creating and sustaining myths 
regarding its history 

  

Constructing 
normative 
networks 

Constructing of 
interorganisational 
connections through which 
practices become normatively 
sanctioned and which form 
the relevant peer group with 
respect to compliance, 
monitoring and evaluation 

Embedding 
and 
routinizing 

Actively infusing the normative 
foundations of an institution into 
the participants day to day routines 
and organizational practice 
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Cognitive Mimicry Associating new practices 
with existing sets of taken-for-
granted practices, 
technologies and rules in 
order to ease adoption 

  Undermining 
assumptions 
and beliefs  

Decreasing the perceived 
risks of innovation and 
differentiation by 
undermining core 
assumptions and beliefs 

Theorising  The development and 
specification of abstract 
categories and the 
elaboration of chains of cause 
and effect 

    

Educating The educating of actors in 
skills and knowledge 
necessary to support the new 
institution 
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The sustainability transition research is built on the implicit understanding that a homogenous set of 
regime actors is challenged by an equally homogenous rival of a clearly defined niche actors. Niche 
actors are the ones who have generally been recognised to promote radically different future socio-
technical system configurations (Geels, 2004; Seyfang and Haxeltine, 2012; Geels et al., 2016), while 
regime actors, as the more resourceful actors, will aim at watering down sustainability ambitions and 
push for optimising existing trajectories rather than to explore new (and more sustainable) ones 
(Coenen et al., 2010; Ting and Byrne, 2020). Moreover, it has been observed that due to cognitive and 
infrastructural lock-in, regime actors often specifically counteract ongoing change or destabilization 
(Fünfschilling and Truffer, 2016). Especially when the niches grow rapidly, regime actors may start to 
invest in reversing policy support for niches (Hess, 2016) and to undertake defensive institutional work 
to maintain their dominant positions (Hensmans, 2003; Maguire and Hardy, 2009). 

Niche and regime actors thus differ with regard to interests, competencies, values and worldviews 
and adopt corresponding strategies to promote their specific transition pathways (Coenen et al., 2010). 
Regime actors tend to prefer fit-and-conform strategies, while niche actors work on stretch-and-
transform ones. However, the sustainability transitions literature has shown that the emergence of 
radical transition pathways cannot be attributed exclusively to peripheral niche actors (Green, 1991; 
Kemp et al., 2001; Geels, 2002; Garud and Karnøe, 2003; Schot and Geels, 2008; Brown et al., 2013). 
Rather it will be the result of interaction among actors with different degrees of incumbency 
(Jørgensen, 2012; Yap and Truffer, 2019). That is to say, radical institutional change requires collective 
actions between niche and regime actors. Thus, it begs a key question: how does the interaction 
process between niche and regime actors unfold, and which types of their interactions shape more or 
less radical institutional change? 

The directionality battle between fit-and-conform and stretch-and-transform is not about whether 
the new (niche actors) will win over the old (regime actors). In our research we do not want to tie 
regime actors upfront to a strategy of maintaining institutions (defending the regime) while niche 
actors do the creating (building niches) and disrupting work (de-stabilising regimes). Rather, battles 
about the actual course of action may happen equally among regime actors within a prevailing regime 
as among actors supporting (potentially manifold) niches. Such a view accounts for a situation in which 
regime actors may operate in the niche, and have an interest building in niches, while niche actors 
may not want to destroy the regime and prefer to operate on the niche level only. The fact that regime 
actors are not just defending the status quo has also been recognized in neo-institutional literature. 
In the seminal work by Leblebici et al. (1991), they emphasized that internal institutional 
contradictions may emerge as a starting point for dominant actors to engage with institutional change. 
In transition studies, Fünfschilling and Truffer (2014) elaborated how different institutional logics in a 
regime may create tensions within and among actors who are incumbents in the prevailing regime. 
We have therefore to account for a multiplicity of institutional work strategies of a multitude of actors, 
which are more or less tied to the prevailing regime structures.  

To answer the above question about interactions between niche and regime actors, we will have to 
adopt a more open understanding on how different actors relate to the dominant regime. A specific 
actor may hold different degrees of incumbency depending on which aspect of the regime is 
considered (Stirling, 2019). Niche and regime actors may agree on most dimensions of the regime and 
just differ on very specific aspects. Smink et al. (2015a) have identified that niche and regime actors 
generally act under divergent institutional logics, which hinder their interactions. However, when they 
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share institutional logics, they may establish more productive relationships (Smink et al., 2015a). Van 
Wijk et al. (2013) further argue that niche and regime actors may establish effective collaborations by 
building up learning network to facilitate their shared understanding of the sense-making and 
meanings.  

Institutional work not only requires actors to work across niche and regime boundaries, but also across 
spatial boundaries. The recently proposed approach of a “geography of transitions” has started to 
scrutinize spatial dynamics (Coenen et al., 2012; Hansen and Coenen, 2015; Truffer et al., 2015). 
Sustainability transition studies have traditionally focused on national level studies, assuming that 
niche and regime structures would be essentially uniform within a national territory (Coenen et al., 
2012). As argued by Coenen et al. (2012) it is important not to conflate a conventional view on 
geography with levels in the Multi-Level Perspective (MLP), equating niche with local, regime with 
national and landscape with global processes and structures (Coenen et al., 2012; Raven et al., 2012; 
Bridge et al., 2013). A more geographically informed interpretation would see niche-regime 
interactions as happening at and across multiple scales to generate specific transition pathways 
(Coenen et al., 2012; Fünfschilling and Binz, 2018). The regional variation was more easily 
acknowledged in niche processes. Raven et al. (2008) for instance stressed that geographical 
contextualisation was crucial for niche experiments. They argue local actors reinterpret and reinvent 
the generic rules, which enable local variations or the emergence of the new niche pathways. However, 
the regional variation of regime structures found much less resonance (for exceptions see Späth and 
Rohracher (2012); Binz and Truffer (2017); Fünfschilling and Binz (2018)).   

To address how actors mobilize institutional work in the spatially very different contexts, we have to 
conceptualise the regional specificity of both niche and regime structures. Socio-technical regimes 
may then be conceptualized as multi-scalar structures with rules that may be interpreted by regional 
actors for their local contexts (resulting in regional implementation styles of national regulations). 
Institutional work can also be oriented towards working at different spatial levels. In one way it can 
focus on how regional actors try to shape institutions at the national level, or in the other way how 
national level rules get translated selectively into specific regional contexts (see also Yap and Truffer 
(2019) for a similar, although not spatially delimited multi-scalar approach to directionality). Not all 
actors have equal capability to conduct institutional work in such a multi-scalar world. Some actors 
like big national companies are boundary spanners. They can more easily leverage processes across 
different scales, while regionally anchored small-medium sized enterprises will be more restricted. A 
spatial sensitive approach to institutional work is crucial to investigate how and why developments in 
certain regions move in divergent directions.  

These multi-scalar relationships are however not limited to regions in a country. The same applies to 
different countries in a globally structured sector (Fünfschilling and Binz, 2018). Local actors may 
mobilise ‘global’ networks to stabilise local niches (Sengers and Raven, 2015). For example, local actors 
could translate the global climate change agenda to shape local legitimacy for green technologies 
(Smith, 2007). It is crucial to recognise that heterogeneous local niche and regime actors may hold 
different interests and strategies, which enables them to mobilise different types of institutional work 
to shape the divergent regional visions and pathways (Essletzbichler, 2012). However, Fünfschilling 
and Binz (2018) remind us about the constraints provided by the global socio-technical regime, they 
may stifle specific type of changes at the regional and local level, despite the institutional work 
generated by niche and regime actors.  
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Based on this selective and focused literature review, we are now in the position to explore what 
portfolio of institutional work niche and regime actors adopt to shape divergent directions of 
sustainability transition. We will investigate in the case of solar PV niche development in two Chinese 
provinces. One case represents a rather ideal type fit-and-conform and the other a stretch-and-
transform pattern. We will explore whether we can explain the different patterns by looking at the 
portfolio of institutional work assuming that such a portfolio may be responsible for the divergent 
trajectory. We will investigate the relationships between niche and regime actors and whether and 
how they work together in performing institutional work. And finally, we will reconstruct how niche 
and regime actors adopt their institutional work linked with the specific local context conditions and 
national developments.  

3. Methodology 
3.1 Case study selection strategy 
This study adopts a comparative case study research design (Creswell, 2007; Yin, 2014). To investigate 
how niche and regime actors adopt institutional work to shape directionality of transition, we select 
two contrasting cases: we examine solar PV development in two Chinese provinces, Inner Mongolia 
and Jiangsu, which represent two divergent development patterns, fit-and-conform and stretch-and-
transform. Each province is considered a (sub-) case and analysed as such independently in section 4, 
followed by comparison across both (sub-) cases in section 5. To elaborate on the multi-scalarity of 
institutional work, we also describe relevant institutional changes and instances of the institutional 
work at the national level in section 4. 

The country of China is selected because of its rapid and large scale diffusion of solar PV deployment 
over the last decade and also its divergent regional development, which fits the purpose of this 
research. China holds the global largest solar PV market (see Fig. 1). The prevailing Chinese electricity 
regime has been dominated by the model of centralised, large-scale power plants, large distance 
transmission grids operated by large utility companies over the past decades (Yuan et al., 2012). In 
recent years, solar PV development showed two different pathways, either promoting solar PV 
electricity in a form that easily connects to the centralised transmission grid or a form of energy that 
is produced near the place of consumption and therefore more energy efficient. Inner Mongolia and 
Jiangsu have been leaders in China in promoting one of these alternatives each. In 2018, the total 
installed capacity of solar PV in the two provinces contributed 13% of the country’s total capacity. The 
deployment of solar PV in Inner Mongolia is mainly dominated by large-scale centralised solar power 
plants with long-distance transmission, while Jiangsu is leading in terms of distributed solar PV (see 
Fig. 2).  

The two proposed provinces represent contrasting cases exemplifying different directionalities. The 
development of solar PV in Inner Mongolia can be characterized as a fit-and-conform pathway, while 
the case of Jiangsu leans more towards a stretch-and-transform pathway. To elaborate how different 
actors pushed for institutional change, we focus on the period between 2000 and 2018, which covers 
the major diverging development phases of solar PV in China (see Fig. 3). 
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Fig. 1. Evolution of global total solar PV installed capacity 2000-2017. 

Source: SolarPower Europe (2018)  

 

 
Fig. 2. Installed capacity of distributed solar PV in China- by the end of June 2018 (source: World Resource Institute (2018), 

access at: https://www.wri.org/blog/2018/08/distributed-solar-pv-china-growth-and-challenges) also from the National 
Energy Administration (NEA) http://www.gov.cn/shuju/2019-03/20/content_5375353.htm) 

https://www.wri.org/blog/2018/08/distributed-solar-pv-china-growth-and-challenges)
http://www.gov.cn/shuju/2019-03/20/content_5375353.htm
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Fig. 3. Cumulative installed solar PV power and various application market in China from 2001 to 2018  

(note: the proportion of the various application is based on the proportion of annual new installed market, instead of the 
cumulative capacity;) 

Authors own, with data from: data of 2001-2017 from National survey report of PV power application in China 2017, access 
at http://www.iea-pvps.org/index.php?id=93 ; the data of year 2018 from the NEA website; 

3.2 Data collection and analysis 
To address our research question, we need data about the institutional work of key actors involved in 
solar PV development in two provinces and at the national level. The study adopts a complex mix of 
data collection and analysis methods.  

Both primary and secondary data were collected and analysed to conduct a longitudinal analysis. 
Primary data collection included semi-structured interviews, focus groups and workshop from two 
rounds of fieldwork, conducted from July 2017 to March 2018, and between December 2018 to 
January 2019. In total forty-two experts were approached covering a wide range of stakeholders (see 
table A1 in appendix for the list of all the interviewees). Each interview lasted around one hour. All 
interviews were conducted in Mandarin, recorded with audiotape, transcribed and translated into 
English. The secondary data covered newspaper articles, policy documents, company reports, 
academic articles etc. Relevant industry conferences were also attended to identify key stakeholders 
and to collect useful documents (for example, presentation slides and conference proceedings). 

During a first round of fieldwork, twenty-six semi-structured interviews and six focus groups were 
conducted. They served to identify key processes of institutional change, and the role of different 
stakeholders for solar PV development at the national and provincial level. To be specific, we first 
operationalised the three institutional pillars as depicted in table 2 so that we could identify the 
relevant instances of institutional work. Historical changes in national and provincial regulations were 
identified through secondary data, such as policy documents, newspaper articles, and organisational 
reports. These documents were complemented and triangulated with individual interview data and 
workshop insights. Changes in cognitive and normative institutions were derived from the interview 
data.  

http://www.iea-pvps.org/index.php?id=93
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Based on the information collected we constructed a timeline of key institutional changes at the 
national and provincial level at the end of first round of fieldwork. Then we invited stakeholders to a 
workshop in March 2018, in order to reflect on the detailed storylines (working with representatives 
of two provinces separately; hence we did two focus groups). The workshop served as a triangulation 
for the interview data and also served as an opportunity to specify the role of different stakeholders 
for solar PV development. In the workshop, the proactive role of local actors became obvious for 
explaining the diverging development patterns in the two provinces. Phrased by several participants, 
“the divergent development of solar power in the two provinces is largely promoted by the local actors” 
(workshop, 8 March 2018, Beijing).  

To identify how niche and regime actors adopted different forms of institutional work, we conducted 
a second round of fieldwork. We ran semi-structured interviews to investigate the specific role of local 
actors and asked which types of institutional work they mobilized to shape the divergent transition 
pathways. Interview has the advantage to explore the invisible and often mundane dimensions of 
institutional work (Fünfschilling and Truffer, 2016). In total, nineteen experts from two provinces were 
approached with three follow up interviews and four focus groups were conducted.  

After finishing the interviews, we drew on the theoretical concepts of ‘institutional work’ as identified 
in table 1 in order to code the interview data. The interview data was complemented and validated 
with secondary data, such as policy documents, news and organisational reports so that to identify 
how the institutional changes have been stimulated- through which types of actors, and through 
which types of activities. These results are presented as storylines in section 4. To highlight the types 
of institutional work, we numbered creating institutional work as C1-C9, maintaining institutional 
work as M1-M6, disrupting institutional work as D1-D3 (see appendix table A2 for coding structures). 
Appendix table A3 presents further evidence of different institutional work adopted by actors at 
national level and in two provinces. Moreover, we summarised these evidence in three figures 
(depicted in Fig. 4, 5 and 6). 

Table 2. operationalisation of three institutional pillars 
Institutional pillar Definition Operationalisation 
Regulative Refer to the formal rules, such as 

laws, government policies 
Develop and implement the laws and policies either to 
support or disrupt regime or contribute to niches. Such as 
regulations or targets oriented development plans; 
mandatory quota; subsidy;  

Normative Refer to the values, social norms Values and social norms, which are mobilized to assess the 
superiority of either centralized or decentralized forms of 
power.  
For example, what is the priority for future energy 
development? Whether the priority is for economic 
efficiency or energy efficiency and environment friendly? 
 

Cognitive Refer to the beliefs and symbolic 
meanings 

What are the local problems; 
What are actors’ perceptions of energy system/ what is the 
meaning of energy? For example, whether energy as 
products or energy as the service? 
 

 

4. Solar PV development  
In this section, we present the historical account of institutional change and different types of 
institutional work employed by both niche and regime actors for solar PV development from 2000 to 
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2018 in two focal provinces. To present the national conditions for the two divergent directions, we 
also briefly introduce the types of institutional work at the national level.  

4.1 National level 
Solar PV experienced a rapid deployment in China over the last decade (Yang et al., 2020). There was 
visibly no installed capacity in the country before 2000, while in the year of 2018, its cumulative 
installed capacity attributes to one third of the global total installed capacity in solar PV (APRICUM, 
2019). The deployment of solar PV from 2000 to 2018 can be categorized into three different stages 
according to different dominant applications (see Fig. 3): before 2009, off-grid stand alone energy 
system; since 2009, grid connected large-scale centralised power system; and since 2017, the recently 
boom of grid connected distributed solar PV energy system. As depicted in Fig. 4, this process was 
shaped by different types of institutional work enacted by both niche and regime actors. The key 
regime actors involved at the national level include the thermal power generators, grid company, 
central government, provincial government, and large users. The key niche actors include the solar PV 
manufacturing industry, solar PV generators, solar PV industry associations. 

Before 2009, China’s solar PV deployment was dominated by off-grid stand-alone energy systems. The 
majority of cumulative PV capacity was located in rural areas that were lacking access to electricity 
(Wallace and Wang, 2006; Li et al., 2007; Bhattacharyya and Ohiare, 2012). Developments were mostly 
supported by the central government’s rural electrification programmes, such as the “Brightness 
programme （光明工程）”, “National Township Electrification Programme （送电到乡）” (National 
Development and Reform Commission, 2002). In 2005, China issued the Renewable Energy Law, which 
set the legal framework for the renewable energy deployment in China (Zhang and He, 2013). In 2007, 
the central government implemented the “Medium-Long term Renewable Energy development plan”, 
which mandates the grid company to purchase all of the generated renewable energy, and the large 
thermal power generators to install a certain proportion of non-hydro renewable energy (3% by 2010, 
8% by 2020). This policy defined a new relationship between conventional utilities and renewable 
energy generators [vesting, C3]. After 2006, the solar PV manufacturing industry took up rapidly in 
China mainly aiming at serving rapidly growing markets in Europe and the US (Fischer, 2012). The 
domestic application of solar PV was only marginal. In the year of 2008 for instance, only 1.5% of the 
country’s solar PV cell production ended up serving the domestic market (China Renewable Energy 
Engineering Institute, 2012). The solar PV manufacturing association articulated that the over reliance 
on overseas markets represented a high risk for Chinese manufacturers. They therefore lobbied the 
central government to nurture the domestic market (interview insights, senior policy expert, Beijing, 
14th Dec 2017) [advocacy, C1]. Especially after the global financial crisis in 2008, when the European 
solar PV market shrunk massively and imports from China were banned, advocacy for supporting solar 
PV industry development through indigenous markets became stronger (Huang et al., 2016). In 2009, 
the central government initiated the “Golden Sun” project and the “Building Integrated PV” project to 
boost the domestic market for solar PV (Huang et al., 2016). 

Since 2009, China encounters a rapid take-up of large-scale centralised solar power plants (Zhang et 
al., 2014). This was shaped by national solar PV manufacturing industry, together with local 
governments in the western part of China. They engaged in creating institutional work to address the 
regulative and normative pillars. To be specific, the types of institutional work that they adopted 
included: advocacy [C1], vesting [C3], constructed identities [C4], changed normative associations [C5] 
and constructed normative networks [C6]. The national solar PV industry association constructed that 
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large-scale solar power plants could efficiently prevent desertification of the western provinces of 
China [C5]. They together with provincial governments lobbied the central government to support 
centralised power system, arguing that the build-up of large-scale centralised solar PV power plants is 
an efficient way to support industry development [C1]. In 2010, the National Development and Reform 
Commission implemented concession projects to support 280MW large scale centralised power plants 
in western provinces (Inner Mongolia as one of them). At the same year, the central government 
denoted solar PV industry as a strategic emerging industry for a low-carbon economy. This set signals 
for social investors and also for local governments to support the industry [C4]. In the same year, the 
Chinese solar PV Industry Alliance was established, which reinforced solar PV industry’s lobby power 
to influence national support policy (Huang et al., 2016) [C6]. From 2011, the central government set 
up national level feed-in tariffs for solar PV generated power [C3]. This further burgeoned the rapid 
deployment of large-scale power plants. 

Since 2017, China witnessed a rapid increase of distributed solar PV (DSPV). This has been a result of 
both creating and disrupting institutional work entertained by both niche and regime actors especially 
in provincial level (Zhang, 2016a). This will be elaborated in section 4.3. The central government and 
niche actors, for example, disconnected market rewards for thermal power plants [D1], dissociated 
coal power from its moral foundation as the basic power for electricity [D2]. Coal power operators got 
challenged by the emerging requirement for moving towards a cleaner, greener and low-carbon 
energy sector. In 2016, the central government implemented the “Energy Supply and Consumption 
Revolution Strategy” policy, which capped coal power capacity by 2020 [D1]. “Clean and low carbon” 
have been articulated as the new vision for next generation energy system. In 2017, the National 
Energy Administration made a clear statement that “with the further transformation of the country’s 
energy system, the future for coal power is to provide dispatching auxiliary service for renewable 
energy and to make space for renewable energy generation, while previously the function of thermal 
power was phrased as ‘to guarantee the supply of electricity’” (Cableabc.com, 2018) [D2]. Therefore, 
the strategic position of coal power was fundamentally redefined. Moreover, in 2015, the central 
government issued “Several Opinions on Deepening Power Sector Reform (Zhongfa [2015] No. 9 
document)” policy to launch a new round of liberalisation-oriented reforms of the electricity sector. 
This reform aims to refine the market mechanism, such as empowering new actors for the retail 
market, develop inter-regional and provincial trading markets, and building spot markets (Zhang et al., 
2018). It thus exerted pressures which undermined the monopoly power of the state grid.  

To respond to the challenge, regime actors (thermal power generators and grid companies) also 
proactively shape institutional change, through valorising and demonizing [M4]. In recent years, coal 
power regime actors publicly rebuild the good image of thermal power plants to maintain its strategic 
position in the electricity system. The coal power regime actors valorised the benefits of coal power 
plants as guaranteeing safety and stability of the electricity system, while, demonising the grid 
connection of solar PV as causing stability problems. Moreover, they argued that China’s coal power 
plants have been much cleaner in terms of waste emissions compared to the level of 2013 
(Lingnengzhe, 2019). Furthermore, coal power plants can offer more jobs compared to renewable 
energy (Zhao et al., 2013) [M4]. 



 16 

1998 2019
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Central government Provincial government Grid company Large users RE generators
RE 

manufacturing 
Industry

Thermal power 
generators Households RE industry 

association
legend

Creating institutions Maintaining institutions Disrupting institutions

Guarantee generation hours of RE
Brightness programme;

Reduce the generation quota for coal power;

Reform the market mechanism
Golden Sun project & Building 

integrated PV projects D1

D1

D1

National

Cap the coal power capacity by 2020

Solar PV as strategic emerging industry 
& set up solar PV industry alliances

Set up eight western regions to build up  large-scale 
grid connected power plants

C1, C4, C5

D2

trading market for distributed 

energy system 

National level Feed-in tariff

Renewable energy Law

National Township Electrification Programme 

Renewable energy Medium-Long term development plan

Large scale centralised 
power plants Grid-connected DSPVOff-grid stand alone energy system

C1

C3
C3

Coal power for grid stability and local employment

M4

C1, C3

Grid-connected DSPV 
burgeoned

C4, C6

 
Fig. 4. Institutional work and historical institutional change for solar PV development at national level 

 

4.2 Inner Mongolia: fit-and-conform pathway 
Inner Mongolia is leading in China’s renewable energy deployment. By the end of 2017, renewable 
energy contributed to 15.52% of the province’s total electricity generation mix, of which solar, wind 
and hydropower contributed 2.55%, 12.45% and 0.53% respectively, while coal power contributed 
84.47% (Data from the Inner Mongolia Electric Power Association). Solar PV was predominately 
installed in the form of large-scale centralised power plants. By the end of 2018, the total installed 
capacity of solar PV in Inner Mongolia was 9.45GW, of which 9.12GW (i.e. 97%) was in the form of 
centralised power plants [data from National Energy Administration].  

The overall impact of PV on the electricity regime in Inner Mongolia can be characterized as following 
a fit-and-conform pathway. As depicted in Fig. 5, the deployment of solar PV in Inner Mongolia was 
shaped from early stage off-grid towards large-scale centralised power system. This has been shaped 
by different types of institutional work that leveraged by both niche and regime actors across different 
scales (both provincial and national level). The key regime actors involved in Inner Mongolia include 
the thermal power generators, the provincial grid company2, the provincial government, large users 
(represented as different shapes in blue colour in Fig. 5). The key niche actors include the solar PV 
manufacturing industry, solar PV installers and operators, and the solar PV industry association 
(represented as different shapes in green colour in Fig. 5).  

Solar PV was initially targeted in Inner Mongolia to serve remote areas, which lack access to electricity 
(Li et al., 2007; Huo and Zhang, 2012; Zhang and He, 2013). This has been mainly supported by the 
central government’s rural electrification programmes (dotted arrow from national level to Inner 
Mongolia in Fig. 5). These demonstration programmes were predominately off-grid residential solar 
PV systems. 

 
2 There are two grid companies operated in Inner Mongolia, the State Grid Inner Mongolia Eastern Power and 
Inner Mongolia Power Group. They operated independently in the east and west part of Inner Mongolia 
respectively.  
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Since 2005, both national solar PV manufacturing industry and provincial government positioned Inner 
Mongolia as the perfect national site for large-scale solar power plants. They adopted different types 
of institutional work, such as lobbying [C1], vesting [C3], constructing identities [C4], changing 
normative associations [C5] and constructing normative networks [C6] to achieve this goal (see Fig. 5). 
In 2005, Inner Mongolian experts collaborated with national level research institutes in writing a 
report named “Inner Mongolia Energy Development Strategy Research” (Inner Mongolia local 
government, 2006). They pointed out that positioning Inner Mongolia as the national energy supply 
sites was the solution for national energy security concerns [C4]. As further advocated, solar PV was 
perceived as part of this strategy. The report furthermore argued that Inner Mongolia has decisive 
resource advantages with good solar incidence and large areas of available land, which is suitable for 
the installation of large-scale centralised PV power plants. These perceived advantages were 
mobilised by both the national solar PV industry association and also the Inner Mongolian provincial 
government to lobby the central government that Inner Mongolia should be prioritised for building 
large-scale solar power plants (Hu et al., 2004) [C1, C4]. According to the local policy advisory experts, 
“if we use half of the size of the desert in Inner Mongolia to build solar PV plants, then it can substitute 
electricity generation of all coal power plants across the country” (Report, 2008) [C5]. Moreover, the 
deployment of large-scale grid connected solar power plants was regarded as one of the key strategies 
to promote the province’s economic development and environmental benefits (China Economy 
Informatization, 2014). This fits the purpose of central government’s political agenda to support the 
economic left behind provinces in the western part of China (dotted arrow from Inner Mongolia to 
national level). The connection of solar PV with the national political agenda leveraged political 
legitimacy for central government support. In 2011, the central government identified Inner Mongolia 
as the national energy supply site as formulated in the policy document “Promote the Inner Mongolia 
Autonomous Region’s Economic and Social Development” (issued in 2011).  

Since 2012, renewable energy encountered high curtailment issues in Inner Mongolia due to the 
stand-still of large scale solar and wind power plants, which caused huge economic losses (Zhao et al., 
2012; Liu et al., 2018). In 2012, the curtailment rates of renewable energy reached above 10% in Inner 
Mongolia. This undermines the political legitimacy for central government’s support to the region as 
the site for instalment of large-scale renewable energy power plants. To relieve this pressure, the local 
regime actors argued that a strong national transmission grid was a prerequisite for rapidly increasing 
the clean energy share in the national electricity mix [C5]. When the value of green and low carbon 
was increasingly shared in society, grid companies mobilised the narrative of transmitting clean energy 
from Inner Mongolia to other regions to further lobby central government to support the construction 
of ultra-high voltage grids in order to consolidate the legitimacy of centralised power systems [C1]. 
The local electric power association expected that electricity demand would continuously grow in the 
southern part of China. Inner Mongolia could be the clean energy supplier for the country because of 
its rich renewable energy resource endowment [C6]. Furthermore, the large economies of scale of the 
massive deployment of PV panels was said to help achieving the cost target of grid parity [C5]. Aligning 
with national policy to relieve the above accelerated high curtailment problems of renewable energy 
(dotted arrow from national level to Inner Mongolia), in 2018, the provincial solar PV industry 
association implemented the “Actions to Reduce the Curtailment of Clean Energy in Inner Mongolia”, 
which aims to achieve zero curtailment of renewable energy by the end of 2020 [C3]. To achieve this 
and following the national level electricity sector’s reform (dotted arrow from national level to Inner 
Mongolia), the provincial government formulated new policies, such as encouraging direct trade 
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among renewable energy generators and large users to further consolidate the market advantages of 
the large-scale centralised power system [C6]. 

At later stage, we observe regime actors proactively mobilised maintaining institutional work to 
defend the thermal power dominated centralised power regime (black line in Fig. 5). The local regime 
actors (grid company and thermal power generators) adopted valorising and demonizing [M4] to 
maintain the legitimacy of large-scale power plants. Furthermore, strategies were adopted to 
encourage supply side flexibility optimisation, such as flexibility retrofit of coal power plants, and set-
up auxiliary service markets [M2]. However, limited attention was given to demand side flexibility. 

In summary, all the above referred institutional work mainly addressed regulative and normative pillar 
while less addressed the cognitive pillar. This has been confirmed by one of the local interviewees, 
who criticised the lack of cognitive change in the province: “If you treat wind and solar power the 
same as thermal power plants, and use the idea of managing the big thermal power plants to manage 
them, then it won’t work. Using the same rules and practices as building the big thermal power plants 
won’t suit the further development of solar and wind power in China” (insights from workshop, 7th 
March 2018, Beijing).  
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Fig. 5. Institutional work and historical institutional change for solar PV development in Inner Mongolia and national level 
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4.3 Jiangsu: stretch-and-transform pathway 
Jiangsu province has been historically leading the country’s installed capacity of DSPV. By the end of 
2018, the total installed capacity of solar PV in Jiangsu province was 13.32GW, of which 40.5% is DSPV. 
The province is a national leader in DSPV as it represents 25.8% of the national DSPV cumulative 
capacity. Solar PV generation furthermore contributed 0.937% 3 to the province’s electricity mix. 
Although this market share seems marginal, it has experienced rapid increase in the last decade.  

Overall, DSPV has substantially “stretched and transformed” the local centralised power regime in 
Jiangsu. As presented in Fig.6, this has been shaped by different types of institutional work adopted 
by niche and regime actors address all three institutional pillars (cognitive, normative and regulative) 
across both provincial and national level. We observe actors adopted both creating (neon blue line in 
Fig. 6) and disrupting (red line in Fig. 6) institutional work. These portfolios of institutional work 
together fundamentally transformed the large-scale centralised power regime, which finally led to a 
stretch-and-transform pathway. The key regime actors involved in Jiangsu include the thermal power 
generators, the provincial grid company, and the provincial government (represented as different 
shapes in blue colour in Fig. 6). The key niche actors include the solar PV manufacturing industry, solar 
PV generators, small-medium sized solar PV installers, and the solar PV industry association 
(represented as different shapes in green colour in Fig. 6). 

The local niche actors have been very actively shaping the institutions for the deployment of solar PV 
in the province. The main relevant types of institutional work include: lobby [C1], vesting [C3], 
constructing identities [C4], changing normative associations [C5], constructing normative networks 
[C6], theorising [C8] and educating [C9].  

In the early 2000s, the local solar PV manufacturing enterprises, which are national leaders of this 
industry, proactively lobbied the local government to support solar PV deployment in the province (Li 
et al., 2007). Due to the then increasing electricity shortage problems in the province, solar PV was 
regarded as one of the solutions to supply clean electricity to the city. Local small and medium sized 
enterprises played a leading role to invest in PV, which made the region become the leader in the 
Chinese solar PV market (CIConsulting, 2010). Especially after the global economic crisis in 2008, the 
local solar PV manufacturing industry association proactively lobbied the provincial government to 
implement a feed-in tariff to nurture indigenous market so that to prevent large scale bankruptcies in 
the Chinese industry (Grau et al., 2012; Huo and Zhang, 2012). In 2009 the provincial government 
followed this advice (interviewee insights, president of Jiangsu provincial solar PV industry association, 
interviewed on 21st Dec 2017, Nanjing) and set up the country’s first provincial level feed-in tariff (see 
the policy “Opinions to promote solar power in Jiangsu province （江苏省光伏发电推进意见（苏政

办发〔2009〕85 号））” [C1, C3]. This exemplary provincial level policies also set the moral 
foundation for the later installed national level supportive policies (dash line with arrow from 
provincial level to national level). The implementation of the provincial subsidy policy contributed 
massively to the rapid increase of installed PV capacity in Jiangsu. By the end of 2011, the province 

 
3 Calculated by the author= the generation from solar PV/ the provincial’s total electric power generation. Note: 
The size of electricity demand in Jiangsu province is twice the size of Inner Mongolia. Although the market share 
of solar PV generation in Jiangsu province’s electricity mix is smaller than Inner Mongolia, the scale of installed 
capacity of solar PV in Jiangsu province is larger than Inner Mongolia. 
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had installed 400MW of grid-connected solar PV (compared to 40 MW by the end of 2009), which 
contributed 20% of the country’s total installed capacity in this year.  

Moreover, the local solar PV investors theorised new futures of the energy system and constructed 
new identities and values for solar PV. Since 2014, the local solar PV investors, such as small and 
medium sized enterprises, and the local solar PV manufacturing industry constructed strong narratives 
that more localised energy should be used because it is more energy efficient [C5]. They argued that 
the deployment of renewable energy offers opportunities for the province to achieve a higher share 
of clean and green energy in the local electricity mix [C4, C5]. The deployment of distributed energy 
was perceived to hold a bright future in Jiangsu province. With limited available land, it has less 
advantage to deploy large-scale solar PV power plants. On the contrary, with its concentration of large 
electricity consumers, such as industrial parks, Jiangsu province is the perfect site to adopt distributed 
solar PV energy (China’s Renewable Energy development outlook, 2017) [C8]. As a result, the 
provincial “13th Five-Year Plan for Energy Development (2016-2020)” portrayed DSPV as the main 
development trajectory for Solar PV deployment in Jiangsu. This led to the local investors developed 
more diversified business models to promote further DSPV deployment (Zhang, 2016b) [C5]. Apart 
from rooftop based distributed solar PV, “solar PV +” business models emerged, such as “solar PV+ 
water-related affairs”, “solar PV+ fishing”, “solar PV+ agriculture”, “solar PV+ transportation” 
(Statistical bureau of Jiangsu province, 2017).  

Furthermore, the local solar PV investors collaborated with the municipal government to further 
demonstrate local experimentations to connect solar PV with broad social values. For example, in 2015, 
Yangzhong, one of the cities in Jiangsu province, set the goal to build ‘China’s Green Energy Island’ 
(Sun, 2017), and set-up a special funding scheme to promote public building integrated and household 
rooftop based distributed solar PV. It demanded that by 2030, renewable energy should contribute 
100% to the local energy consumption [C3, C5]. Another city, Zhenjiang also supported grid-connected 
building integrated solar PV systems considering it as the crucial strategy for low-carbon city 
development (Wang et al., 2015). Moreover, In January 2014, the village located in Donghai County 
of Lianyungang municipality was the first demonstration programme with rooftop distributed solar PV 
systems connected to the grid in Jiangsu province. This local experimentation demonstrated the 
deployment of household solar PV energy systems as being a success case to contribute to an 
ecological lifestyle. It evaluated this programme to have saved 128 tons of coal and to cut down CO2 
emissions by 341 ton per year. The village soon became a national model for ‘ecological civilisation’ 
and ‘beauty China’ (Xinhua News Agency, 2014, 2018) [C5, C8].  

Local solar PV installers also educated users to further promote the local diffusion of DSPV. For 
example, Wuxi municipal government worked together with the local solar PV installers to promote 
“solar PV enter households （光伏进万家-无锡）” activity. These educating activities enabled users 
to understand better about DSPV [C9]. These local solar PV installers also build heterogenous 
alignment network with local government and local grid company to explore the institutional support 
for DSPV deployment. These local networks enabled the local grid company to construct new identities 
for a next generation of power grids [C4, C5]. New values, flexibility and smartness, have been 
formulated. With the fast penetration of distributed solar PV systems, adding to the large increase of 
Electric Vehicles in the province, the local Grid Company confronted great challenges. The grid 
company believed that distributed energy systems could contribute to the resilience of the grid. This 
motivated them to construct a new identity in the future electricity system [C4]. As phrased by an 
interviewee from the grid company in Jiangsu (interviewed on 8th January 2019, Nanjing): “the utilities 
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need to change the perception of their identities in the electricity market from being CHP (cooling, 
heating and power) providers to becoming energy service providers. This requires the grid company 
to provide more efficient energy services in order to respond to the diversified user demand. The age 
of the traditional one direction business model, from the grid company to the users, electricity 
transmission model will become the past”. In 2014, the grid company implemented the national first 
guidance for solar PV grid connection. This has been a big contrast to the situation in some other 
provinces where the grid company forbade self-generated Solar PV power. They worried that this 
power could be sold to third parties or other consumers. However, these heterogenous alignments 
between the local installers, local grid company and the local government are a result of lobby from 
the local solar PV enterprises (interview insights, president of Jiangsu provincial solar PV industry 
association, interviewed on 9th January 2019, Nanjing) [C1].  

Moreover, we also observe niche actors enacting more visible disruptive institutional work at later 
stage in Jiangsu, which include disconnecting sanctions [D1], disassociating moral foundations [D2] 
and undermining assumptions and beliefs [D3]. Jiangsu province has been one of the leading provinces 
to implement the provincial policy to cap the provincial level coal power plants by 2020 (“263 action 
plan”, 2016) [D1]. Articulated by the local industry association, with rapidly decreasing panel cost, 
solar PV became more and more economically competitive. It could finally challenge the thermal 
power in the market [D2]. The narratives that distributed power generation near place of consumption 
could be more economic and energy efficient. This undermined the assumptions and beliefs about 
large-scale power plants and long-distance transmission line being more economically efficient or 
leading to more stable electricity provision [D3]. Under the background of national electricity sector’s 
reform (in 2015), the province adopted strategies such as peer to peer trading to encourage the 
deployment of DSPV (see the provincial policy “Market trade Guidance for DSPV generation (分布式

发电市场化交易规则)”, 2019) (dash line with arrow from national level to provincial level). This 
allows the prosumers sell electricity independently to any consumers with a signed contract. It 
undermined the monopoly power of big utilities in the electricity retail market, which enables to 
further transform the thermal power dominated centralised power regime. 
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Fig. 6 Institutional work and historical institutional change for solar PV development in Jiangsu and national level
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5. Discussion 
In this section, we will discuss how niche and regime actors adopted different forms of institutional 
work by elaborating on three aspects: i) the portfolio of institutional work enacted; ii) the interactions 
between niche and regime actors; iii) the multi-scalar dimension of institutional work.  

5.1 Portfolio of institutional work 
Both our cases show that actors engaged in a rich array of institutional work identified in the literature. 
In other words, the institutional work portfolio differed substantially between the two provinces. In 
section 2, we categorized institutional work along two axes: institutional pillars (regulative, normative, 
cognitive ones) and types of institutional work (creating, maintaining and disrupting). In our case 
analyses presented in section 4, we mapped the portfolio for both provinces (see Fig. 5 and 6). This 
enables us to compare the portfolios of institutional work. Table 3 summarises the various forms of 
institutional work presented different pillars by colour code.  

Table 3. Divergent portfolio of institutional work in two provinces   
 Forms of institutional work Inner Mongolia Jiangsu 
Creating 
institutions 

Advocacy  √  √  
Vesting  √  √   
Constructing identities  √  √  
Changing normative associations  √  √  
Constructing normative networks √  √  
Theorising   √  
Educating  √  

Maintaining 
institutions 

Enabling √   
Policing  √   
Valorising and demonizing  √    

Disrupting 
institutions 

Disconnecting sanctions 
 

√  
Disassociating moral foundations  √  
Undermining assumptions and beliefs  √  

Legend: √ indicates that we observe actors adopt the corresponding form of institutional work. 
Light background blue colour corresponds to the regulative pillar;  
Light background orange colour corresponds to the normative pillar;  
Light background pink colour corresponds to the cognitive pillar. 

The Jiangsu case shows that the stretch-and-transform trajectory corresponded to actors adopting a 
portfolio of creating and disrupting institutional work (ignoring maintaining work), while addressing 
all three institutional pillars. We characterize the portfolio using the three pillars as an entry point. 
The Jiangsu actors shaped the cognitive pillar through theorising and educating (along the creating 
institutions axis) and through undermining assumptions and beliefs (along the disrupting institutions 
axis) (see table 3). Niche actors educated users and theorised by voicing expectations on how future 
solar PV system would fit in a radically transformed electricity system based on more localised and 
energy efficient distributed generation. This also undermined core assumptions and beliefs of the 
regime, namely that the primary task of the sector is to rely on cost-efficient large-scale centralised 
power plants, and hence long-distance transmission. Second, the niche actors were also providing 
moral and cultural foundations for the de-centralized system (work belonging to the creation of 
institutions focusing on the normative pillar) and disassociated the moral foundations of thermal 
power plants (disrupting institutions with a strong normative pillar). The local solar PV industry -- 
especially the small medium sized enterprises -- actively constructed and mobilised normative and 
positive associations between solar PV and a local low carbon and green energy system while thermal 
power was criticised as unsustainable. Other work belonging to the normative pillar consisted of 
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mobilizing support for new business models that defined new identities to regime actors as energy 
service suppliers and build networks for new institutional support for distributed solar PV energy 
system. For instance, peer-to-peer trading schemes allowed prosumers sell surplus electricity to other 
users and therefore encroached on the established business model of the centralized grid company. 
Finally, we observe that local actors (local government, solar PV generators) also engaged in a mixture 
of creating and disrupting institutional work to reshape the regulative pillar. Local solar PV 
associations lobbied the provincial government for subsidies and other support resulting in vesting of 
targets and subsidies by the province (along creating institutions axis). The provincial government also 
disconnected sanctions for coal power plants, which includes capping coal power plans and reducing 
their subsidies (along disrupting institutions axis).  

The Inner Mongolia case shows that a fit-and-conform transition pathway is more likely when actors 
adopt a portfolio of creating and maintaining institutional work and privilege the regulative and 
normative institutional pillar.  

Inner Mongolia actors shaped the normative pillar through changing normative associations, 
constructing normative associations and networks (along the creating institutions axis) and valorised 
the centralised power plants and demonizing decentralised power plants (along the maintaining 
institutional work axis). Inner Mongolia niche actors constructed normative associations of solar PV to 
the green and low-carbon values. As green and low-carbon visions became widely shared in society, 
the local regime actors actively adapted their grid development strategy to accommodate for an 
increasing share of renewable energy in the electricity mix. However, the Inner Mongolian grid 
company argued that the integration of solar power in the local grid would undermine the stability to 
further integrate solar energy to the large-scale centralised system. Moreover, the local regime actors 
adopted advocacy, vesting (along creating institutional work), enabling and policing (along 
maintaining institutional work) to address the regulative pillar. More specifically, the regional Grid 
company strongly argued in favour of building more long-distance transmission lines in order to 
transmit clean energy from Inner Mongolia to other Chinese regions. Also, the local government 
encouraged the direct trade between large scale renewable energy generators and large-scale 
electricity users. This established new market relationships further consolidated the large-scale 
centralised power system. These forms of institutional work forcefully ‘fit’ the development pathway 
of solar PV in order to ‘conform’ to the centralised system logics. Compared to Jiangsu, there has been 
less institutional work related to the cognitive pillar. Although Inner Mongolia articulated the strategic 
role of renewable energy for a future green, low-carbon energy system, the local actors were less 
eager to confront some fundamental problems of the existing centralised energy system. For instance, 
to address the high curtailment problems of the centralized renewable energy plants in the region, 
the local solar PV industry association formulated target oriented regulative measures to encourage 
more integration of solar PV in the centralized power grid, instead of criticising the lacking flexibility 
of the existing electricity system. 

Two differences between two cases stand out. We have formulated them in terms of propositions 
about generalised relationships that we would expect to find also in other cases: 

P1: The directionality of a transition pathway will more likely follow a stretch- and-transform pattern 
if niche and regime actors adopt a portfolio of institutional work that consists of both creating and 
disrupting institutional work (while ignoring maintaining institutional work) and address all three 
institutional pillars. 
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P2: The directionality of a transition pathway will more likely follow a fit-and-conform pattern if actors 
focus on creating and maintaining institutional work (while forgoing disrupting institutional work) and 
address both regulative and normative institutional pillars. 

In both propositions we do not make a distinction between niche and regime actors, in fact in section 
4 we have shown they both engage in various types of institutional work. This begs the questions 
about their identities and relationships.  

5.2 Niche-regime interactions  
Remarkably both our cases show that niche and regime actors can adopt very diverse types of 
institutional work: creating, maintaining, disrupting (see Fig. 5 and Fig. 6). For example, in the case of 
Inner Mongolia, we saw that regime actors (the local government and the local grid company) engaged 
in creating institutional work, contributing to the development of solar PV, while they also developed 
maintaining institutional work to further consolidate the legitimacy of centralised power plants. This 
contrasts with the conventional understanding in transition studies where niche actors are mostly 
supposed to focus on niche creation and regime actors prefer to maintain the prevailing rule systems. 
The conventional view sees the fit-and-conform and stretch-and-transform as essentially 
unidirectional processes, which suppose niche actors to either ‘fit’ to or ‘stretch’ the regime. We 
conclude from our study that the directionality should better be understood as a bidirectional process 
shaped by both niche and regime actors (this resonates by recent studies (Mylan, Morris et al., 2019)).  

However, in our cases there is still a difference in terms of outcome. In Inner Mongolia regime actors 
were leading the institutional work that led to a fit-and-conform pattern, while in Jiangsu the 
institutional work was dominated by niche actors and resulted in a stretch-and-transform pattern. 
This dominance of either regime or niche actor is rather obvious in our cases. In general, we argue 
however that we have to look beyond the dominance of either niche or regime actors. Instead we 
should focus on niche-regime interactions.  

In the case of Jiangsu province, we observe substantial local experimentations developed in networks 
of niche and regime actors. Niche actors are large solar panel manufacturers, and a large numbers of 
local solar PV installers. These local small and medium sized enterprises held close interactions with 
the local municipal government, which enabled them to gain local government support for 
experimenting with distributed solar PV. Moreover, the provincial industry association was able to 
communicate with the provincial government about the needs of the PV industry, which led to the 
adaptation of local institutions to the needs of solar PV. In Inner Mongolia, the niche-regime 
interaction was happening as well, but was not leading to any positive synergies in terms of 
institutional work. Some local niche actors (local solar PV generators) initiated disruptive institutional 
work. But they were unable to collaborate with regime actors who perceived limited promise to 
engage proactively in decentralized PV. This lack of niche-regime interactions shaped the movement 
towards a fit-and-conform pattern. In more general terms, we propose the following proposition: 

P3: Stretch-and-transform pathways are more likely if niche actors play a leading role in shaping 
institutional change working with regime actors, while fit-and-conform pathways are more likely when 
regime actors play a leading role, and are in the position to ignore the disruptive institutional work of 
niche actors.   
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5.3 The multi-scalar dimension of institutional work 
As a third aspect of conceptual refinement of the institutional work perspective, we identified the 
need to look at the multi-scalarity of the different institutional work strategies. In our case, this relates 
mostly to the way actors interpreted and tried to shape institutions at the provincial and the national 
level in order to support the respective transition pathways. Two key insights can be generated from 
our analysis. 

First, local actors proactively leveraged opportunities that resulted from the different niche and 
regime structures in the two regions (see dotted arrow from national level to provincial level in Fig. 5 
and Fig. 6). We observe that local actors selectively mobilised national context conditions (policies, 
visions, infrastructures) to achieve their preferred regional transition pathways. For example, Jiangsu 
intentionally emphasized the liberalisation-oriented electricity reform in order to open windows of 
opportunity for small medium sized enterprises, while Inner Mongolia mobilised the national 
development strategy for the western provinces to position itself as the leading clean energy supplier 
in China. This created the legitimacy for Inner Mongolia to build up the ultra-high voltage 
infrastructure for more centralised large-scale power plants.  

Moreover, the two provinces interpreted national policies differently in order to encourage 
experimentation with different forms of solar PV integration into the grid. For example, in the new 
round electricity sector’s reform (No.9 document), different provinces adopted divergent local 
experimentations. Jiangsu actors chose more disruptive market mechanisms, for example, 
encouraging peer-to-peer trading mechanisms, to support the deployment of distributed solar PV. 
Inner Mongolia mainly aimed for market mechanisms to maintain the centralised power system, such 
as those required for cross-regional trade, which imply long distance transmission of electricity. 
Moreover, it encouraged direct trade of renewable energy with large users, and build-up auxiliary 
service markets for thermal power plants to further protect the market advantages of large-scale 
power plants (Liu and Tan, 2016). 

Secondly, provincial actors not only proactively mobilised external resources to fulfil the local energy 
vision, they also enacted different forms of institutional work to shape conditions at the national level, 
in order to support their preferred transition pathway (see dotted arrow from provincial level to 
national level in Fig. 5 and Fig. 6). For example, Inner Mongolian actors directly lobbied the central 
government to position the region as the country’s predominant energy producer. The close network 
between the central and the local government of the western part of China enabled the mobilisation 
of national resources to achieve the regional targets. This is in line with similar strategies observed for 
the case of wind power (Hu, 2014).  

Moreover, large manufacturing enterprises shaped institutional change across different scales. For 
example, the large solar panel manufacturers in Jiangsu province, such as Trina Solar, Xiexin, Suntech, 
have been actively shaping both the provincial but also the national level policies. In 2010, these big 
players together with other partners built up the Chinese solar PV Industry Alliance, which reinforced 
their power to lobby for national solar PV supportive policy, such as domestic feed-in tariffs (Huang et 
al., 2016). The strong capability of these local actors in Jiangsu province enables the region adopts the 
distributed solar PV energy system even before the central government opens up to this priority 
before 2013.  



 28 

The importance of multi-scalar institutional work in these two provinces challenges the conventional 
understanding of China’s renewable energy development as a process steered by central government. 
Most existing studies portray China’s rapid renewable energy deployment as resulting from central 
authorities’ active intervention to nurture domestic market and domestic industry (Lewis, 2013; 
Harrison and Kostka, 2014; Mathews, 2014; Hochstetler and Kostka, 2015; Chen and Lees, 2016; 
Korsnes, 2019). However, our two cases indicate that the two provinces’ divergent transition 
pathways are the outcome of interactive process between niche and regime actors across multiple 
scales (provincial and national level) to intentionally shape socio-technical trajectory. We translate 
this finding into our final general proposition: 

P4: Institutional work has a multi-scalar dimension that should be taken into consideration, it will 
influence the directionality of the transition in terms of emergence of a fit-and-conform or stretch-
and-transform pattern.  

5.4 Towards a potential conceptual framework: co-evolve process among three 
key aspects 
The above research findings suggest the three aspects we have selected to focus on in our research 
on the role of institutional work in shaping the directionality of transitions all matters. We have 
summarized this finding in 4 propositions (see table 4). 

Table 4. Propositions on how portfolios of institutional work adopted by niche and regime actors across spatial boundaries 
shapes the direction of sustainability transition in terms of fit-and-conform and stretch-and-transform pattern.  

Three aspects Propositions 

Portfolio of institutional work P1: The directionality of a transition pathway will more likely follow a stretch- and-
transform pattern if niche and regime actors adopt a portfolio of institutional work 
that consists of both creating and disrupting institutional work (while ignoring 
maintaining institutional work) and address all three institutional pillars.  

P2: The directionality of a transition pathway will more likely follow a fit-and-
conform pattern if actors focus on creating and maintaining institutional work (while 
foregoing disrupting institutional work) and address both regulative and normative 
institutional pillars.  

Niche and regime interactions P3: Stretch-and-transform pathways are more likely if niche actors play a leading 
role in shaping institutional change working with regime actors, while fit-and-
conform pathways are more likely when regime actors play a leading role, and are 
in the position to ignore the disruptive institutional work of niche actors.   

Multi-scalar of institutional work P4: Institutional work has a multi-scalar dimension that should be taken into 
consideration, it will influence the directionality of the transition in terms of 
emergence of a fit-and-conform or stretch-and-transform pattern. 

  

We suggest that these propositions covering three key aspects can be seen as a new conceptual 
framework to be used in other studies when to understand how actors adopt institutional work to 
shape divergent directions of sustainability transitions. The portfolios of institutional work adopted by 
niche and regime actors matters, taking into account how they cross both spatial and niche and regime 
boundaries. The relationship between these aspects co-evolve during the process. In other words, it 
can be formulated as follows (see Fig. 7): the directionality of a sustainability transition in terms of fit-
and-conform and stretch-and-transform need a portfolio of institutional work executed by both niche 
and regime actors, who mobilise not only regional and local contexts but also national developments. 
We can add global ones, although they were not studied by us.  
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Fig. 7. actors adopt portfolio of institutional work shaping directionality of sustainability transition 

  

6. Conclusion 
This paper aims to investigate how institutional work adopted by niche and regime actors shapes the 
directionality of sustainability transition in terms of fit-and-conform and stretch-and-transform 
patterns. Based on two strands of literature, sustainability transition and institutional work studies, 
we have developed a more symmetrical analysis of niche and regime actors’ interactions. Instead of 
assuming the conventional niche actors oriented niche development and regime actors resist to 
change, we trace how niche and regime actors adopt different portfolios of institutional work to shape 
the process of socio-technical change. Moreover, we develop a more spatially sensitive concept of 
multi-scalar institutional work to capture how niche and regime actors shape regional divergent 
directions of sustainability transition.  

The article led to the formulation of four general propositions that have crucial policy implications. 
The policies aiming for more transformative change should nurture more heterogenous actors to work 
collectively to shape institutional change across all three institutional pillars. Especially our studies 
indicate the build-up of shared visions between niche and regime actors is key, and when these shared 
visions allow for new roles and identities of the core regime actors, it is more likely lead to the stretch-
and-transform pathway. We suggest these four propositions can be tested in follow-up studies. More 
comparative case studies could be conducted to be able to build a comprehensive overview of types 
of institutional work that are mobilised for a variety of contexts and systems. This study focused on 
the specific Chinese solar PV case. In general, the type of institutional work, the role of niche and 
regime actors and how the multi-scalarity works out may be different in other socio-technical systems 
and contexts. Moreover, our studies indicated that sustainability transitions literature could also 
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contribute substantially to the institutional work literature. Future studies could develop a systematic 
review of institutional work employed by actors in the field of sustainability transition studies. This 
could complement the listed institutional work identified in the field of institutional theory in 
organisational studies, on which this article is based.  
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Appendix 
Table A.1. List of interviewees’ organisations and interview date 

Date  Organisations 
16 Oct 2017 Greenpeace (2experts) 
18 Oct 2017 North China Electric Power University 
22 Oct 2017 Longyuan, Guodian Corp.(one of the big 5 generators) 

Focus group with three experts 
4 Nov 2017 China Guangdong Nuclear Power Company, (SOE, power generator) 
10 Nov 2017 Research institute of NDRC (government affiliated) 
14 Nov 2017 Renewable Energy research centre, Research institute of NDRC 
18 Nov 2017 Energy research institute of National grid company 
18 Nov 2017 Chinese Academy of Sciences (decentralized energy system researcher & policy consultancy 

and directly involved into policy making) 
1 Dec 2017 National Energy Investment Corp.  

(the merge of Guodian and Shenhua- the biggest coal power company in China) 
14 Dec 2017 Renewable Energy research centre, Research institute of NDRC  
20 Dec 2017 (S&T) Local government of Jiangsu   
21 Dec 2017 Solar power industry association of Jiangsu province 
22 Dec 2017 Renewable Energy association of Jiangsu province 

(focus group with 4 experts) 
27 Dec 2017 National Laboratory of Trina Solar  

(S&T and innovation) 
31 Dec 2017 Xi'an Jiaotong-Liverpool University (researcher) 
7 Jan 2018 Renewable Energy research institute of National Grid company  
10 Jan 2018 Electric power industry association of Jiangsu province 
12 Jan 2018 CAS (decentralized energy system researcher & policy consultancy) 
23 Jan 2018 Solar PV manufacturing firm on Micro-inverter for Solar PV 
23 Jan 2018 Vice Secretary in General of solar PV industry association 
3 Feb 2018 Renewable Energy research institute of National Grid company 
7 Mar 2018 Workshop at CASTED 
16 Mar 2018 Workshop at CASTED (largely focus on role of climate change for China’s Renewable Energy 

development, and the role of China’s Renewable Energy development for the mitigation of 
climate change) 

27 Dec 2018 North China Electric Power University 
29 Dec 2018 Tsinghua University  

(researchers who have conducted different initiatives for solar PV development) 
8 Jan 2019 Solar power industry association of Jiangsu province; (Follow-up interview) 
8 Jan 2019 Jiangsu Grid company; 
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8 Jan 2019 Decentralised energy system and storage company and experts (solar PV and Renewable 
Energy in general) from the Renewable Energy industry association of Jiangsu province 
(focus group with three experts) 

9 Jan 2019 Solar PV generator; 
Distributed solar PV investor and storage company; 
Big data and Internet of Things- company; 
(focus group with three experts) 

10 Jan 2019 Local installer company; 
Local government official from Changzhou, Jiangsu province; 
(focus group with two experts) 

10 Jan 2019 Trina Solar- strategic development experts 
11 Jan 2019 Micro-inverter for solar power system  
11 Jan 2019 Trina Solar- leader on the distributed energy system and storage group; 
17 Jan 2019 Trina Solar- expert on the company’s strategic plans; 
22 Jan 2019 Renewable Energy industry association of Inner Mongolia 
23 Jan 2019 focus group (4 experts, local government, solar PV manufacturing industry association; solar 

PV investor, Grid company from Inner Mongolia) 

 

Table A.2. Coding structures of institutional work 
 Forms of institutional work  Codes 
Creating  Advocacy  C1 

Defining  C2 
Vesting  C3 
Constructing identities  C4 
Changing normative associations  C5 
Constructing normative networks  C6 
Mimicry  C7 
Theorizing  C8 
Educating  C9 

Maintaining Enabling work  M1 
Policing  M2 
Deterring  M3 
Valorising and demonizing  M4 
Mythologizing  M5 
Embedding and routinizing M6 

Disrupting Disconnecting sanctions  D1 
Disassociating moral foundations  D2 
Undermining assumptions and beliefs  D3 
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Table A.3. Portfolios of institutional work adopted by actors shaping solar PV development at national and two provincial level 
 Forms of institutional work National level Inner Mongolia Jiangsu 
Creating 
institutions 

Advocacy: 
The mobilisation of political and regulatory 
support through direct and deliberate 
techniques of social suasion 

Solar PV associations 
lobby central government 
to support the industry 
development; 
 
 

Provincial government and national solar 
PV industry association, local grid company, 
lobby central government to support large-
scale centralised power plants deployed in 
the province. 
 
In 2016- when the central government put 
stringent policy which cancel the 
construction of new coal power plants in 
Inner Mongolia, provincial government and 
thermal power companies lobby the central 
government to cancel the regulation of 
thermal power in the region. 

Local solar PV industry association lobby 
provincial government to set up subsidy and 
other support for the local solar PV deployment. 
 
 
 

Defining  
The construction of rule systems that confer 
status or identity, define boundaries of 
membership or create status hierarchies 
within a field; 

Not present Not present Not present  

Vesting  
The creation of rule structures that confer 
property rights 

In 2007 the medium-long 
term renewable 
development plan- set up 
 mandatory quota which 
requires the conventional 
utilities to install certain 
proportion of renewable 
energy in their capacity 
portfolio, also requires 
the grid company to 
purchase all the 
renewable energy 
generation. 
 
 

Provincial government set targets for solar 
PV deployment; provincial solar PV industry 
association set targets to encourage the 
integration of solar PV into grid to solve the 
high curtailment issues;)  
 

Apart from setting up targets for solar PV 
deployment, the province set up the provincial 
level subsidy for solar PV deployment. 
 

Normative pillar Constructing identities 
(defining the relationship between an actor 
and the field in which an actor operates)  

In 2010, central 
government denoted the 
solar PV industry as the 
strategic emerging 
industry. 

Inner Mongolia -was constructed as the 
country’s large clean energy sites which 
offers to supply clean energy to other 
provinces - this helps to re-define their 
relations between the other provinces. 

Provincial grid company construct their new 
identities as the service supplier instead of 
energy products supplier in the envisioned 
future energy system; 
 



 33 

Changing normative associations (re-making 
the connections between sets of practices 
and the moral and cultural foundations of 
these practices) 
 

Solar PV manufacturing 
and local governments 
reconnected the 
normative associations 
between the deployment 
of large-scale solar PV 
power plants with the 
desertification 
prevention. 

Provincial government reconstructed the 
region as the national clean energy supplier- 
instead of just the large energy supplier- 
this fits the increasing environmental 
concerns and the legitimacy of the clean 
and low-carbon in the society. 
Regime actors, for example, the grid 
company and the provincial government 
advocating the national government to 
support the construction of UHV which 
could help the transmission of clean 
renewable energy from the province to 
other regions. 
Niche actors also construct the normative 
association of solar PV for clean and low-
carbon development with the 
environmental concerns, and later on re-
construct new value- solar PV for poverty 
alleviation. 

Local solar PV association changed the 
normative association of the distributed solar 
PV system from improving the green and low 
carbon energy system to also improve the grid 
resilience to respond to the fluctuating 
demand. 

Constructing normative networks 
(Constructing of interorganisational 
connections through which practices become 
normatively sanctioned and which form the 
relevant peer group with respect to 
compliance, monitoring and evaluation) 
 
[for example, construct the new business 
model;] 
 

National solar PV 
manufacturing industry 
constructed different 
business models to 
promote solar PV 
deployment, for example, 
solar PV + model- which 
refers to the solar PV 
together with agriculture/ 
fishing etc. business 
models 

Provincial government encouraged direct 
trade of large generators with the large 
users, this construct new networks between 
generators and users, this undermines the 
conventional monopoly power of grid 
company, but also encourage the incentives 
for the power generators to build more 
economic efficient large scale centralised 
power plants.) 

The province experimented peer to peer 
trading which is also based on the legitimacy 
that encourages the liberalisation-oriented 
electricity sector reform. 
 
 
  

Cognitive Mimicry  
(Associating new practices with existing sets 
of taken-for-granted practices, technologies 
and rules in order to ease adoption) 

 Not present Not present 

Theorising  
(The development and specification of 
abstract categories and the elaboration of 
chains of cause and effect) 

 Not present Demonstrating the village with the installation 
of the distributed solar PV system as the 
national model for the ecological development, 
connect with the broad value of ’ecological 
civilisation’ and ‘beauty China’. 
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Educating (The educating of actors in skills 
and knowledge necessary to support the new 
institution) 

 Not present Local EPC (engineering, procurement and 
construction (EPC)) solar PV companies educate 
users what DSPV is to promote the local 
diffusion. These EPC companies together with 
local government and also the local grid 
company to manage the risks of grid 
connections with distributed solar PV system 
through doing experimentations. 

Maintaining 
institutions 

Enabling work (The creation of rules that 
facilitate, supplement and support 
institutions, such as the creation of 
authorizing agents or diverting resources;) 

The grid company 
introduced the grid 
connection standards for 
solar PV integration. 

Local provincial government encourages 
capacity market and auxiliary service for 
thermal power to further enforce the 
centralised power system. 
This enables the coal power plants get 
motivation to provide the auxiliary service 
for renewable energy.   
This also build the new moral connections 
between thermal power plants and 
renewable energy- that thermal power can 
provide auxiliary service for renewable 
energy to keep grid stability.  

Not present 

Policing (ensuring compliance through 
enforcement, auditing and monitoring) 
 

 Both the central government and the local 
solar PV industry association set up the 
targets-oriented policy to guarantee the 
renewable energy integration.  

Not present 

Deterring (Establishing coercive barriers to 
institutional change) 

 Not present Not present 

Valorising and demonizing (Providing for 
public consumption positive and negative 
examples that illustrate the normative 
foundations of an institution) 

 The provincial grid company demonised the 
integration of solar PV into the grid which 
will cause less stability problems. 
The coal power regime actors valorised the 
benefits of coal power plants which is clean 
with technology improvement and can 
attribute to the safety and stability of 
electricity system and also the local 
employment. 

Not present 
 
 
 
 

 

Mythologizing  
(Preserving the normative underpinnings of 
an institution by creating and sustaining 
myths regarding its history) 

 
 

Not present Not present 
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Embedding and routinizing (Actively infusing 
the normative foundations of an institution 
into the participants day to day routines and 
organizational practice) 

 Not present Not present 

Disrupting 
institutions 

Regulative pillar Disconnecting sanctions 
(Working through state apparatus to 
disconnect rewards and sanctions from some 
set of practices, technologies or rules)  

Central government 
capped the coal power 
capacity by 2020; Central 
government implemented 
the policy to gradually 
cancel the annual 
generation quote of 
thermal power. 

Not present Provincial government implemented such as 
the 263 policy to cap the coal power plants in 
2020.  

Disassociating moral foundations  
(Disassociating the practice, rule or 
technology from its moral foundation as 
appropriate within a specific cultural context) 

Disassociating the 
dominate position of coal 
power in the future 
energy system with the 
environmental concern; 
 
Central government 
reform the electricity 
market- based on the 
legitimacy of introducing 
the competition in the 
retailing market. – this 
undermines the 
monopoly power of the 
grid company; 

Not present 
 
 

 

The local solar PV investors disassociated moral 
foundation of coal power plants for the stability 
of grid- while encouraged the integration of 
clean and low-carbon energy towards more 
local energy efficient and environment friendly 
distributed energy system. 

Undermining assumptions and beliefs 
(Decreasing the perceived risks of innovation 
and differentiation by undermining core 
assumptions and beliefs)  

 Not present Provincial solar PV association and local solar PV 
investors encouraged deployment of more 
distributed energy system and undermined the 
assumption and beliefs of the economic 
efficiency of large-scale long-distance 
transmission line.  

Legend: Light background blue colour corresponds to the regulative pillar;  
Light background orange colour corresponds to the normative pillar;  
Light background pink colour corresponds to the cognitive pillar. 
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1 Introduction  67 

The pace of sustainability transitions (Sovacool, 2016) is a critical factor for reaching the 68 
sustainable development goals in 2050. One of the factors that can help to explain slow 69 
transition dynamics is that emerging niche technologies often find themselves in unsupportive 70 
institutional environments. Current formal and informal rules are often not aligned to the needs 71 
to novel technologies. This is not surprising since institutional settings result from co-72 
evolutionary processes that align institutions and technological systems to improve the 73 
functioning of these systems (Unruh, 2000). When innovations differ radically from existing 74 
technological systems, it is only logical that they do not have a good fit with the reigning 75 
institutions. A key strategy for actors that have an interest in the diffusion of novel socio-76 
technical configurations is to engage in institutional work (Lawrence et al., 2011) in order to 77 
initiate institutional change.  78 
In the literature on institutional change  (van de Ven, 1993; Rao et al., 2000; Wijen and Ansari, 79 
2016) as well as in the literature on socio-technical transitions (Hekkert M.P. et al., 2007, p. 425; 80 
Smith and Raven, 2012, p. 1026; Raven et al., 2015, p. 178; Geels et al., 2016, p. 904) it is widely 81 
acknowledged that institutional change related to innovation and transitions seldom comes 82 
from single individuals. It can best be seen as a collective activity. This collective activity is often 83 
the result of a set of uncoordinated activities as is proposed by the framework of institutional 84 
work (Lawrence et al., 2011, p. 55) but that actors also have the option to strategically 85 
orchestrate a process of collective action. Van de Ven (1999) nicely coined this as "runing in 86 
packs". Entrepreneurs that share an interest in the development and diffusion of novel 87 
technology collectively engage in institutional work activities to create more favorable 88 
institutional conditions.  Hargrave and van de Ven (2006) developed a collective action model of 89 
institutional innovation by merging insights from innovation management and social movement 90 
literature. The generative mechanism that leads to collective action is the shared recognition of 91 
an institutional problem among groups of social or technological entrepreneurs (Hargrave and 92 
van de Ven, 2006, p. 876). In this paper we explore this shared recognition further for 93 
applications in sustainability transitions.  94 
The sustainability transitions literature so far has focused on collective action to create 95 
institutional change by groups of entrepreneurs that all have an interest in the same 96 
technological developments (Musiolik and Markard, 2011; Planko et al., 2016). However, in the 97 
case of sustainability transitions often a range of alternative technologies are developed that all 98 
hold some promise to overturn the dominant socio-technical regime (Geels, 2004). In an ideal 99 
case we may also expect “running in packs” to take place between advocates of different novel 100 
technologies - often labeled as niche actors - since all of them are likely to experience a poor fit 101 
with existing institutional structures. Since in early stages of development new players often lack 102 
the institutional power to be effective in institutional change processes, a coordinated action to 103 
create critical mass and therefore accumulate institutional influence is a logical strategy. 104 
However, depending on the specificities of the technologies in question, actors operating in 105 
different niches may have different perspectives on the changes in institutional structures that 106 
are required. These different perspectives may hamper collective action.  107 
 108 
In this paper we focus on how niche actors interact with actors that are active in other niches 109 
and how this is influenced by the specificities of the technology that they advocate for. We 110 
hypothesize that some technologies fit well together in transition processes and other do not. 111 
This fit may be due to many different reasons like complementarity in the service they provide 112 
or a shared technological infrastructure. In case of a good fit we may expect that advocates 113 
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supporting these different technologies share an interest in specific institutional reforms that 114 
benefits all of them. We measure the fit between the interests of different niche actors by 115 
focusing on their visions regarding the desired end-states of socio-technical transitions. When 116 
these visions strongly overlap we expect a greater shared interest and therefore a higher 117 
likelihood to cooperate in institutional change activities than in case of highly diverging visions.  118 
 119 
So far the literature has not focused on what determines the cooperation of actors that are 120 
active in different niches and the subsequent emergence of strong coalitions in socio-technical 121 
transition processes. This paper aims to enrich our understanding of this topic. Understanding 122 
the determinants of coalition formation may also shed light on the reasons for differences in 123 
pace of transformation processes.   124 
 125 
The research question that we aim to answer is: How do vision similarities regarding desired 126 
end-states of sustainability transitions determine the cooperation between actors that promote 127 
different emerging socio-technical configurations? 128 
 129 
As an empirical case we focus on the German residential heat sector which can be characterized 130 
by a large variety in technologies that have decarbonization potential and by a slow 131 
transformation process towards decarbonization (Wesche et al., 2019). An important reason for 132 
this are likely to be contradicting policies and support schemes. For example, while there is some 133 
financial support for low-carbon technologies, technologies that run on fossil fuel also continue 134 
to obtain substantial financial support (co2online and Federal Minister for the Environment, 135 
Nature Conservation, and Nuclear Safety, 2019). This problematic institutional alignment may 136 
be explained by a scattered lobbying landscape and a lack of cooperation between niche actors. 137 
We specifically focus on industry associations and their connections to other industry 138 
associations as a proxy for cooperation between niche actors. We focus on those industry 139 
associations that represent a specific technological field, e.g. heat pumps, heat grids or 140 
insulation technology.  141 

Kommentiert [WJ1]: @Gillian: Kennst du vielleicht noch ein 
Wort, dass etwas weicher ist als "promote"?  
"Advocate" ist wohl eher noch stärker, oder? 
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2 Coalitions in sustainability transitions 142 

2.1 Institutional change and the role of coalitions in facilitating transitions 143 

Transitions are understood as far-reaching changes in socio-technical systems aimed at 144 
providing specific societal functions, such as energy supply or mobility (Markard et al., 2012). 145 
Sustainability transitions can be understood as the transformation of socio-technical systems 146 
towards a sustainable provision of societal functions. Novel socio-technical configurations that 147 
can contribute to a more sustainable provision of societal functions emerge in niches "but can 148 
also be a result of endogenous regime change (Berggren et al., 2015). For a transition to happen, 149 
these novel configurations need to develop and grow and eventually replace non-sustainable 150 
regime configurations that are often supported and protected by incumbent actors. Transitions 151 
are not imposed from the outset, but can be characterized by a number of dealignment and 152 
realignment processes which encompass institutions, technologies, and actors alike. For 153 
instance, preexisting institutional structures are often aligned with regime technologies and 154 
practices and need to be amended so that more novel socio-technical configurations can thrive 155 
(Fuenfschilling and Truffer, 2014). For this to happen, one key element is that actor groups that 156 
support novelty need to engage in institutional work for which "the alignment of (their) visions 157 
and activities" (Geels 2007 p. 402) is crucial.  158 
In this paper we will focus on institutions as one set of elements of socio-technical systems that 159 
need to be de-aligned and realigned in order to create supportive environments for novelty to 160 
prosper. To ensure a common understanding we draw on the definition of institutions from 161 
Crawford and Ostrom (1995) who defined institutions as the "enduring regularities of human 162 
action in situations structured by rules, norms, and shared strategies, as well as by the physical 163 
world". One way to differentiate between specific institutions is to divide them into "regulative, 164 
normative and cognitive structures, e.g. norms, standards, values, cultural expectations or 165 
regulations, which have evolved in accordance with certain technologies" (Scott, 1995; 166 
Fuenfschilling and Truffer, 2016). 167 
In the innovation science literature as well as in the literature on socio-technical transitions it is 168 
widely acknowledged that far reaching institutional change does not come from single 169 
individuals, but that actors can only collectively influence institutional environments through 170 
coalitions and thereby support novel socio-technical configurations.  171 
In the innovation literature "the process of institutional change is often [known as] a political 172 
process of mobilizing campaigns to legitimate a social or technical innovation" (Hargrave & van 173 
de Ven, p. 875, see also Rao 2001). Actors are for instance known for having to "run in packs" 174 
(van de Ven 1999) or creating new paths for innovations to prosper "through the distributed 175 
efforts of many" (Garud and Karnøe 2003). This resonates well with the literature on innovation 176 
systems where actor driven "coalitions can function as a catalyst" to build legitimacy and 177 
eventually "may become powerful enough to brisk up the spirit of creative destruction" (Hekkert 178 
M.P. et al., 2007, p. 425; see also Musiolik and Markard, 2011 and Planko et al., 2016).  179 
Similarly, the literature on socio-technical transitions frequently uses the concept of coalitions 180 
as facilitators of institutional change. For instance, (Ulmanen et al., 2009) suggest that "the 181 
creation of a protected space (for a new socio-technical configuration) involve(s) dedicated 182 
lobbying by a variety of actors joined in advocacy coalitions". However, such coalitions do not 183 
only need to create protected space by "institutionalizing niche practices", but also need to 184 
become sufficiently powerful to be able to establish these as real alternatives in contrast to 185 
"routines in socio-technical regimes" (Smith and Raven, 2012). Concerning the composition of 186 
coalitions in transitions Jacobsson and Bergek (2004, p. 822) suggest that coalitions "may include 187 
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many types of organizations and actors, such as universities, private and non-commercial 188 
associations, media, politicians at different levels and elements of the state bureaucracy. 189 
However, individual firms and related industry associations play an especially important role in 190 
the competition over institutions."  191 

2.2 Overlapping visions as a determinant for cooperation   192 

  193 
While transitions scholars often refer to coalitions as agents of change, the reasons for 194 
cooperation and engagement in collective institutional work (Lawrence et al., 2011) has not 195 
been very well covered in the sustainability transitions literature.  196 
While the transitions literature has not very well covered the reasons for cooperation, there are 197 
several other strands of the social science literature that can be taken advantage off to learn 198 
about cooperation. In the next paragraph we will briefly touch up on four frameworks and social 199 
science literature strands that can be consulted for a better understanding of what leads to 200 
cooperation. We will briefly look at the advocacy coalition framework, the discourse coalition 201 
framework, institutional entrepreneurship and policy entrepreneurship.  202 
Proponents of the advocacy coalition framework (Sabatier 1988) suggest that coalition building 203 
is mainly based on shared beliefs (Sabatier 1989, Jenkins-Smith 2017). In turn the discourse 204 
coalition framework (Hajer 1995) suggests that actors are glued together by shared discourse. 205 
This discourse manifests in support or rejection of specific storylines - these being defined as 206 
“generative sort of narrative that allows actors to draw upon various discursive categories to 207 
give meaning to specific physical or social phenomena” (Hajer, 1995, p. 56). In turn, the 208 
institutional entrepreneurship theory suggests that similarities as well as self-interest are 209 
influencing factors when building coalitions. On the one hand the institutional entrepreneur 210 
"needs to find a common ground and elaborate an encompassing discourse" (Battilana et al., 211 
2009, p. 85). However, on the other hand the theory also suggests that discourse and chosen 212 
frames need to be built in ways "that resonates with the interests and values of all the different 213 
actors" (Battilana et al., 2009, p. 85) which rather echoes the self-interest argument. As another 214 
framework the policy entrepreneurship framework (Mintrom and Norman, 2009) supports also 215 
both the similarities and self-interest argument as glue for members to join coalitions. On the 216 
one hand members either "share the same or very similar ideas, beliefs, and values" (Meijerink 217 
and Huitema, 2010), or on the other hand they share "an interest in realizing a particular policy 218 
change" (Meijerink and Huitema, 2010). 219 
 220 
Independent of the specific reasons for cooperation, we hypothesize that actors that have 221 
similar visions of the future are more likely to cooperate than actors that have dissimilar visions 222 
of the future. For instance, actors may have the same vision of the future because their belief 223 
systems are similar and translating these belief systems into institutions would lead to the same 224 
end state. As another example, actors who would benefit from the same envisioned end state 225 
are also likely to cooperate, as this end state is likely to feed into their self-interest.  226 
This hypothesis resonates with the sustainability transitions literature, as visions have been 227 
acknowledged as an important ingredient for the manifestation of transitions (Geels and Schot, 228 
2007; Loorbach, 2010; Späth and Rohracher, 2010; Jørgensen, 2012; Hansen and Bjørkhaug, 229 
2017)  230 

Kommentiert [WJ2]: @Gillian: Ist dieser Nebensatz redundant? 
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2.3 Characteristics of coalitions in sustainability transitions.  231 

Sustainability transitions are complex and encompass a large variety of actors, some with 232 
interests in reinforcing current practices (regime actors) and others who want to challenge them  233 
and propose novelty and change (often niche actors). So far institutional work or related 234 
concepts have most times been analyzed in single technology cases (Musiolik and Markard, 235 
2011; Konrad et al., 2012; Jolly and Raven, 2015; Rosenbloom et al., 2016). Already in these 236 
single technology cases meaningful cooperation for institutional change is challenging. However, 237 
organizing meaningful collective action in multi-innovation cases is likely to be even more 238 
challenging. Due to the variety in niche actors, there may also be a variety in visions of the future 239 
and in proposals for socio-technical solutions to realize them. In such complex settings, it is 240 
unlikely that large numbers of actors converge by default towards a single more sustainable 241 
vision of the future. In fact, we hypothesize that actors’ visions of the future in multi innovation 242 
cases are likely to be even more fragmented than in single innovation cases due to the divergent 243 
set of solutions and visions proposed by the challengers. Under such conditions, it is rather 244 
unlikely that a clear-cut and cohesive coalition will emerge by default. Rather, the emergence of 245 
powerful and coherent coalitions in sustainability transitions is to be understood as the result of 246 
substantial efforts on the part of potential coalition members. Despite fragmentation and 247 
variety, this does not mean that the emergence of large and powerful coalitions is not possible 248 
in multi technology cases. In fact several empirical studies for instance on the German low-249 
carbon electricity transition have shown that even in multi innovation cases eventually a large 250 
and powerful coalition can emerge (Jacobsson and Lauber, 2006; Dewald and Truffer, 2011, 251 
2012).  252 

2.4 Interaction of technical solutions  253 

To assess (dis)similarities of visions we introduce the notion of solution space. A solution space 254 
is a virtual space that embodies the set of articulated visions that may guide a sustainability 255 
transition. Several dimensions can be identified in such a solution space. These dimensions 256 
indicate the overlaps and differences among the articulated visions. Depending on the 257 
complexity of the transition, the number of dimensions may vary. Technologies that help to 258 
bring about the same vision can be understood as symbiotic (Sandén 2011, p. 407). 259 
Technologies whose diffusion would steer a transition towards different visions can be 260 
understood as competitive (Sandén 2011, p. 407). For example, for the mobility transition, 261 
relevant dimensions may be related to public versus private transport, or the type of fuel and 262 
infrastructure used for mobility. Though they might agree on some dimensions, actors are in 263 
competition when they diverge on other relevant dimensions of the solution space. For 264 
instance, niche actors supporting electric mobility are in symbiosis with those that support cars 265 
running on biofuels, since both groups envision future mobility based on personal mobility. 266 
Conversely, however, e-car advocates are in competition with biofuel supporters when it 267 
comes to the fuel dimension. We suggest that actors who align on many dimensions are in 268 
close proximity to one another in the solution space. We hypothesize that if actors are close 269 
together in the solution space, they will be inclined to cooperate. As a result, we also 270 
hypothesize that actors who do not share many relevant dimensions are more distant from 271 
each other in the solution space and therefore less inclined to cooperate.  272 
The central hypothesis of this paper is that the probability of cooperation between actors or 273 
actor groups depends on their alignment regarding (technical) dimensions in the solution space. 274 
When many actors share the same relevant dimensions, coalitions can emerge.  275 
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2.5 Technical dimensions as a predictor for cooperation 276 

To use the dimensions of envisioned futures as a predictor for cooperation among actors in a 277 
socio-technical system, these visions and the distance between them need to be determined. 278 
This can be done by conducting a hierarchical cluster analysis. In a hierarchical cluster analysis, 279 
structural (dis)similarities among actors can be employed to analyze and visualize the distance 280 
between envisioned futures. The calculation of hierarchical clusters based on structural 281 
(dis)similarities is a well-known process in the analysis of networks (Wasserman 1994) and 282 
frequently applied in the study of advocacy coalitions (see for example (Leifeld 2013). The results 283 
of hierarchical cluster analyses can be displayed in the form of a dendrogram (see Figure 1 for 284 
an example). Dendrograms are read from the bottom up. When interpreting a dendrogram, the 285 
agglomeration height at which any two or more actors are connected is important. The 286 
agglomeration height depicts how (dis)similar two groups are. In our case, how similar the 287 
futures are that the actors envision. Actors who are connected at the lowest height have a 288 
dissimilarity score of 0, meaning that they agree on all dimensions and that the futures they 289 
envision are congruent. In other words, the lower the difference in height, the closer the visions. 290 
The greater the difference in height, the greater the difference in visions. For instance, in Figure 291 
1, industry associations 2 and 3 are structurally equivalent, because they feature a dissimilarity 292 
score of 0. This means that they align on all the analyzed dimensions. Similarly, actors 4 and 5 293 
share all dimensions and are thus structurally equivalent. The higher the level that connects the 294 
actors, the more dissimilar they are concerning the envisioned futures. For example, actor 1 295 
does not share all dimensions with actors 2 and 3. Due to this dissimilarity, actor 1 is only 296 
connected with actor 2 and actor 3 at the dissimilarity level one. However, at the dissimilarity 297 
level >1, actors 1, 2 and 3 can be denoted as a cluster and actors 4 and 5 form a second cluster, 298 
since the futures that they envision are closer to each other than to the respective futures of 299 
the  other cluster. Dendrograms are helpful to reveal similarities among actors. However, since 300 
they show clusters, single dimensions that are shared between actors located in different 301 
clusters may be omitted and remain invisible.  302 

 303 
Figure 1 Exemplary dendrogram. 304 
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3 Methods 305 

We conducted a coalition formation study of the German residential heat sector (see section 4). 306 
Since the German residential heat sector has substantial greenhouse gas emissions, the problem 307 
is how to change institutions in ways that these greenhouse gas emissions are substantially 308 
curbed. We chose industry associations as focus actors, since they "play an especially important 309 
role in the competition over institutions" (Jacobsson & Bergek (2004, p. 214) in transitions 310 
contexts.  311 
 312 
Furthermore we argue that it is sensible to use industry associations as focal groups , since (1) 313 
they have clear message and can therefore function as signposts to gather and meet. (2) They 314 
have the funds to organize meetings of coalition members, and are therefore likely to act as 315 
hubs for coalition building. (3) They are likely to be well connected in the sector and involved in 316 
political processes. Furthermore, because they represent specific technologies, they give a good 317 
overview of where visions of the future  overlap and where they differ.  318 
To conduct this study, all 22 industry associations in the German domestic heat system that were 319 
contacted in fall 2018 (see Table 1)1. They had been identified based on desk-research and on 320 
four pre-interviews with two German energy system researchers and two representatives of 321 
industry associations. Of these 22 industry associations, 16 associations agreed to be 322 
interviewed. Of these 16 associations, seven associations promote renewable energy sources, 323 
six associations promote insulation materials and three associations promote either a more 324 
efficient use of fossil fuels or fuel switch options ( 325 
Table 1).  326 
The interviews consisted of two parts. The first part was semi-structured and encompassed a 327 
section on how the interviewees comprehend and envision the residential heat transition in 328 
Germany. In the second part of the interviews, each of the 16 interview partners was given a list 329 
of all the other industry associations in the domestic heating system.2 For each of the industry 330 
associations on the list, the interviewee was asked whether the organization is unknown (1), 331 
known (2), there is interaction (3) or cooperation (4) (four levels). This scale is ascending-332 
disjunctive. This means that, for example, if the representative of an organization stated that 333 
this organization interacts with another, it can be assumed that these organizations also know 334 
each other. 335 
A two-step approach was conducted to test whether technology characteristics that shape 336 
visions of the future can predict cooperation among industry associations and hence give hints 337 
towards coalition-building behavior. First, the futures were mapped that principal actors in the 338 
German residential heat sector envision. To do so, the interviews were transcribed and labelled 339 
with MAXQDA. In order to reach intercoder reliability, the interviews were coded independently 340 
by the first author and by a research assistant at Fraunhofer ISI. Differences were reviewed, 341 
analyzed and mutually resolved. Based on this mapping process, relevant technology-related 342 

                                                           
 

1 In spring 2019, a new industry association was established that promotes thermal insulation materials 
made from renewable sources. It was not included because it was only established after the data 
collection.  

2 This list also included the three industry associations that did not agree to be interviewed. 
However, since several of the other interview partners indicated cooperation with these 
actors, they remain in the data set to obtain a more comprehensive picture.  
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dimensions3 were deduced that create the solution space for a low-carbon heat system in 343 
Germany. These are shown in Table 3 in the appendix. This data was used to compile a 344 
dendrogram, which was generated in "R", a statistical computing and graphic generation 345 
software. Based on the dendrogram, expectations were formulated concerning the cooperation 346 
behavior of the industry associations.  347 
In the second step, the cooperation behavior of the interviewed industry associations was 348 
plotted to discover whether the outlined expectations materialize in the industry associations' 349 
cooperation behavior. Cooperation network data was collected to plot the coalition-building 350 
behavior of the residential heat-related industry associations. Even though all four levels were 351 
collected (see above), it became clear that only cooperation is relevant for ACF-inspired studies, 352 
since it builds on the tenant that coalitions are not a product of interaction, but of cooperation. 353 
Cooperation was defined as at least one joint activity over the last two years, such as a press 354 
release or a press conference. Jointly attended meetings did not count as cooperation, since 355 
industry association representatives often attend the same gatherings, but do this to put out 356 
statement and not necessarily to organize collective action. The software visone (Brandes 2013) 357 
was used to calculate and visualize network data. 358 
 359 
Table 1: Overview of interviewees4 360 

Industry associations Position 

#1 Pellets Managing director 

#2 Biodiesel Policy advisor 

#3 Biogas Managing director 

#4 Biomass Managing director 

#5 Geothermal  Managing director 

#6 Solar Policy advisor 

#7 Heat pumps  Policy advisor 

#8 Umbrella group - insulation materials Managing director 

#9 Umbrella group - energy efficiency Managing director 

#10 Mineral wool Managing director 

#11 Extruded polystyrene foam Managing director 

#12 Polyurethane foam Managing director 

#13 Insulation installation systems  Managing director 

#14 Natural gas  Managing director 

#15 Combine heat and power  Managing director 

#16 Large heat grids Vice-president policy 

                                                           
 

3 In the theory section, we always referred to 'dimensions'. We suggest that the ways transitions unfold 
can be envisioned based on technical and non-technical dimensions. In this study, we analyzed the 
cooperation behavior of technology-related industry associations. Hence, in the following, we focus 
on technical dimensions.  

4 Interview requests were also sent to the umbrella industry association for heating and gas furnaces and 
the federal association of energy and water management. There was no response to the interview 
requests. All other interviews were conducted in the fall 2018. 
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4 Coalitions building in the German domestic heat sector 361 

The following section presents and analyzes the empirical data. First, we introduce the 362 
interviewees’ visions of how the heat transition could evolve. Based on these visions, seven 363 
technical dimensions are derived that establish the solution space for visions of the German 364 
domestic heat transition. Based on these dimensions, we conduct a hierarchical cluster analysis 365 
to predict the cooperation behavior of the analyzed industry associations. These predictions are 366 
then compared with the collected social network data on the cooperation of the analyzed 367 
industry associations.  368 

4.1 Visions of the German heat transition 369 

The interview data suggests that the interviewed representatives'  visions of how Germany’s 370 
domestic heat sector should change differed substantially. Some actors envision the heat 371 
transition as mainly driven by the diffusion of renewable-based technologies and the reduction 372 
of heat demand due to insulation. For instance, the managing director of the geothermal 373 
industry association stated the following:  374 
"The heat transition for me is a complete change of the energy supply in the built environment. 375 

This includes the use of all now known and applicable technologies. So, it's not about 376 
geothermal only. But it is really about a complete rethinking of how buildings are supplied with 377 

renewables and that they are well insulated" (#ID 5). 378 
Other actors envision the transition as based mainly on the efficient use of fossil fuels, with less 379 
attention paid to renewables or the use of insulation materials. For instance, the managing 380 
director of the natural gas industry association outlined the following approach for the domestic 381 
heat transition:  382 
"Yes, of course, CO2 is produced when gas is burned, but substantially less is emitted compared 383 

to burning heating oil or coal. (...) Using more gas will certainly carry us a good distance 384 
towards the climate targets. Especially because the fuel switch to gas is usually also the most 385 

cost-effective route. Insulation is always more expensive and the introduction of renewable 386 
energy is even more expensive. It is important to reach a low carbon system, however we 387 

should always start with the low-hanging fruits" (ID #14).  388 

4.2 Translating visions into technical dimensions 389 

The data shows several technical dimensions that can be used to differentiate the interviewees’ 390 
visions. Altogether, we uncovered seven dimensions. These seven dimensions create the 391 
solution space for how the heat transition can evolve.  392 
Four of these technical dimensions are directly related to how CO2' emissions can be reduced. 393 

1. Reducing CO2 emissions by insulating buildings to lower their energy demand.  394 

2. Reducing CO2 emissions by installing technologies that run on renewable heat sources  395 

3. Reducing CO2 emissions by supplying buildings with technologies that are not yet 396 
available that run on renewable fuels that are not yet available. 397 

4. Reducing CO2 emissions by replacing the current fossil-based heating infrastructures 398 
with more efficient fossil-based heating infrastructures. 399 

The other three dimensions do not relate directly to the reduction of CO2 emissions, but to the 400 
scope of infrastructure.  401 

5. The supply of heat takes place on a single building level.  402 

6. Heat supply is based on gaseous energy sources and requires gas networks. 403 
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7. Heat supply is based on heat networks.  404 
 405 
Exemplary quotes concerning each of these dimensions can be found in Table 2. Each of the 16 406 
interviews were coded and analyzed concerning these seven dimensions. The results can be 407 
seen in Table 3. An actor was given a “1” on a dimension in Table 3 if this dimension appeared 408 
in his/her vision and a "0" otherwise.  409 

Table 2: Technical dimensions and related quotes.  410 

Technical dimensions Related quote 

Technical dimensions related to emissions reductions  

1. Reducing energy demand of 
buildings 

"That is why for us it is always efficiency first. We say the 
building must first be insulated to keep the heat inside. No 
matter where from I get the heat at the end. From the sun or 
anything else" (ID #13). 

2. Diffusing renewable technologies 
that are available 

"For me, the heat transition means the gradual conversion of 
the heat supply to renewable energies." (ID #5). 

3. Diffusing renewable technologies 
that are not yet available but are 
likely to be available in later decades 

"If I then look into the future, after 2030, then technologies 
such as power-to-gas or power-to-liquid will also be suitable 
for the mass market. This means that we will be able to offer 
competitive synthetic methane or synthetic liquid fuels 
produced from renewable electricity." (ID #15) 

4. Replacing current fossil-based 
heating infrastructures with more 
efficient fossil-based heating 
infrastructure 

"We have a built-in CO2 advantage with gas: That is switching 
from oil to gas. That in any case saves 20, 30, 40 percent CO2. 
This perspective of the fuel switch drives us forward. Yes, of 
course, CO2 is produced when gas is burned, but it is 
significantly less that if you burn oil or coal. Of course, we want 
to explore this advantage very clearly. It will certainly also help 
us to make good progress towards our climate targets" (ID 
#14). 

Technical dimensions related to the scope of infrastructure 

5. The supply of heat takes place on a 
single building level. 

"Pellets are highly efficient. They have super CO2 saving 
factors and they are cheap. (...) And when you implement 
them in single-family homes, as we want, then you can save 
ten tons of CO2 per single building."(ID #1) 

6. The supply of heat is provided by 
gas and requires gas networks 

"So the energy system of the future will be renewable plus gas, 
in all its facets, and the gas must of course also become green" 
(ID #14). 

7. The supply of heat is provided 
based on heat networks. 

"The overall trend, in my opinion, are these heating grids 4.0. 
Where different technologies can feed in at different 
temperature levels - including geothermal energy". (ID #5) 

411 
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Table 3: Technical dimensions and actors in Germany’s domestic heat system. 412 

 413 
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4.3 Hierarchical clustering of technical dimensions 414 

To learn which actors align along technical dimensions and are therefore in close proximity in 415 
the solution space, we conducted a hierarchical cluster analysis based on the data in Table 3. 416 
The results are illustrated in the dendrogram in Figure 2. In the dendrogram, actors whose 417 
visions are very similar are displayed as members of clusters and sub-clusters.  418 
If the hypothesis developed in the theory section holds - actors whose visions of the future are 419 
very similar are inclined to cooperate - then the clusters displayed in the dendrogram should be 420 
able to predict cooperation patterns.  421 
The dendrogram (Figure 2) shows that the industry associations are split into two clusters at a 422 
score of 2. Cluster A encompasses all 13 industry associations that envision the heat transition 423 
as either driven by lowering the energy demand of buildings (dimension 1, marked blue) or by 424 
available renewable energy technologies (dimension 2, marked green). Cluster B encompasses 425 
three actors (red and orange) who envision a more efficient use of fossil fuels (dimension 4), and 426 
a substantial use of heat networks as well as gas networks (dimensions 6 and 7). All three actors 427 
in cluster B also think that heat demand will eventually be met by renewable energy sources. 428 
However, they believe this will only happen in the long term and mainly using fuels that are not 429 
yet available on a large scale (dimension 3).  430 
Since cluster B encompasses only three industry associations and cluster A encompasses 13 431 
industry associations, we  analyze cluster A in more detail. At a score of about 1.7, cluster A is 432 
divided into two sub-clusters.  433 
Sub-cluster A1 encompasses all the actors who envision the heat transition as mainly driven by 434 
reducing heat demand (blue). All six actors in this sub-cluster promote insulation materials. In 435 
the interviews, five of these six focused solely on the dimension of reducing heat demand 436 
(dimension 1). Since these five did not mention any of the other six dimensions, they are all 437 
structurally equivalent and hence feature a dissimilarity score of 0. The umbrella group for 438 
energy efficiency also envisions the heat transition as based on reducing the heat demand of 439 
buildings by diffusing insulation materials. However, since it sees efficiency as a general goal, it 440 
also regards the use of efficient fossil fuel infrastructure as a viable option to reduce carbon 441 
emissions (dimension 4). For this reason, it is not structurally equivalent to the other five 442 
industry associations that promote insulation materials.  443 
Sub-cluster A2 encompasses all industry associations that envision the heat transition as mainly 444 
driven by renewable fuels (dimension 2, green). It encompasses all actors, who promote 445 
available renewable heat technologies. Even though they all agree on the general trajectory, the 446 
dendrogram shows that their visions are more fragmented than the visions of the actors in sub-447 
cluster A1. Therefore, at a score of 1.5, cluster A2 is again divided into two sub-clusters. Sub-448 
cluster A2A encompasses industry associations that envision the heat transition as driven by 449 
single building heating systems (dimension 5). These are the industry associations that promote 450 
heat pumps, pellets and biodiesel. In contrast, sub-cluster A2B encompasses actors whose 451 
visions of the heat transition include heat networks and/or gas infrastructure (dimension 6 and 452 
dimension 7). These are the biogas industry association, the biomass industry association, the 453 
geothermal industry association and the solar industry association.  454 
When comparing the structure of sub-clusters A1 and A2, it becomes apparent that cluster A1 455 
is substantially less fragmented than cluster A2. For instance, in cluster A1, five of six industry 456 
associations are completely aligned concerning their prioritized technological dimensions. In 457 
contrast, in sub-cluster A2B, only two groups have a dissimilarity score of 0. None of the other 458 
industry associations are completely aligned.  459 
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In the theory section, we hypothesized that actors in close proximity to each other in the 460 
solution space will be more inclined to cooperate than actors who are further apart. Based on 461 
this hypothesis and the data displayed in the dendrogram, we expect cooperation between the 462 
members in cluster A1, A2 and B. This should become visible in the cooperation network 463 
presented in the next section. Furthermore, we expect that the cooperation density between 464 
the actors in cluster A1 is higher than the cooperation density between the actors in cluster A2. 465 
This is due to the higher fragmentation in sub-cluster A2 than in sub-cluster A1. 466 

 467 
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Figure 2 Dendrogram based on hierarchical clustering of industry associations’ vision 468 

dimensions  469 

4.4 Cooperation clusters among industry associations  470 

Figure 3 shows the cooperation network among the analyzed technology industry associations. 471 
The network is based on network data that was collected as part of the interviews. In the 472 
network, cooperation is indicated by black links if both respondents stated that they cooperate 473 
with each other. A grey link indicates that only one industry association claimed a cooperative 474 
relation exists. Industry associations that promote a single technology are represented by a 475 
circle, while umbrella industry associations are shown as squares. The coloring of the industry 476 
associations is the same as in the dendrogram. Industry associations that belong to cluster A1 477 
(insulation materials; dimension 1) are depicted in blue. Industry associations that belong to 478 
cluster A2 (renewable energy; dimension 2) are depicted in green. Industry associations that 479 
belong to cluster B (efficient fossil fuel, gas grid, heat gird and long-term renewable 480 
infrastructure; dimensions 3, 4, 6, and 7) are depicted in orange and red respectively.  481 
Analyzing the industry associations’ cooperation behavior reveals the cooperation structures 482 
predicted in the previous subsection.  483 
First, we expected that clusters A1, A2 and B depicted in the dendrogram would become visible 484 
in the cooperation network. As expected, the main clusters A (A1 blue; A2 green) and B 485 
(red/orange) are clearly visible in Figure 3. Members of cluster A1 appear on the left side of the 486 
cooperation network. Members of cluster A2 congregate in the top-right corner and members 487 
of cluster 2 are found to the bottom-right of the cooperation network.  488 
Furthermore, we expected the cooperation density between actors in cluster A1 to be higher 489 
than the cooperation density between actors in cluster A2. Indeed, the cooperation network 490 
confirms this expectation. While cluster A1 features a cooperation density of 83.3%, Cluster A2 491 
features a cooperation density of 48%. See footnote 5 for the calculation.  492 
Based on the hierarchical clustering, we were able to predict the general coalition building 493 
structures displayed in Figure 3. However, the cooperation network shows cooperative 494 
anomalies that could not be predicted. For instance, the solar industry association aligns with 495 
the biodiesel industry association on more dimensions (four dimensions: 2, 3, 4, and 5) than it 496 
aligns with the natural gas industry association (two dimensions: 5 and 6) (see the data in Table 497 
3). However, the solar industry association cooperates with the natural gas industry association 498 
and does not cooperate with the biodiesel industry association. This finding suggests that the 499 
proximity of visions of the future is only one indicator to predict cooperative behavior, but that 500 
some vision dimensions are seemingly more important than others, when it comes to 501 
influencing cooperative behavior.  502 
 503 

                                                           
 

5 The cooperation network displayed in Figure 3 is a binary network. The density of such a binary network 
is calculated by dividing the total number of realized ties by the total number of possible ties. In 
cluster A1, 25 of 30 possible links were realized (83.3%). In cluster A2, 20 of 42 possible links were 
realized (47.6%).  
Since cluster B only encompassed three industry associations, we did not calculate the cooperation 
density for this cluster. 



18 

 504 
Figure 3: Cooperation among technology industry associations in the German domestic heat sector505 
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5 Implications 506 

The results show that the German heat system features a variety of technical solutions and as 507 
well as a variety of actors. The results also provide evidence for the main hypothesis in the 508 
theory section. Namely, that industry associations cooperate with other industry associations 509 
based on shared visions of the future. These visions are substantially shaped by the technology 510 
characteristics. Furthermore, we hypothesized that coalitions can emerge when many actors 511 
share the same relevant dimensions. This can also be confirmed: All three clusters that were 512 
suggested in the dendrogram resurfaced in the cooperation network. 513 
Even though the analysis included only technology industry associations, these groups showed 514 
substantial diversity in their visions concerning the transition of the German heat system. This 515 
is likely to be typical for transitions due to the wide range of potential transition pathways that 516 
are supported by diverse groups of actors.  517 
From the transitions literature, we know, a clear vision is necessary in order to accelerate a 518 
sustainability transition, one that relevant actors to relate to. For instance, (Loorbach 2007 p. 519 
116) states that transitions "need to be based on a shared sense of urgency, on forceful and 520 
inspiring long-term sustainability visions and on societal innovation strategies". Similarly, 521 
Hekkert et al (2007) implicitly consider visions as instruments of "priority setting and thus 522 
(defining) the direction of technological change" (Hekkert 2007, p. 423).  523 
If  actors advocate for a sustainability transition and converge to form a large coalition, they 524 
are more likely to concentrate sufficient power to influence the institutional change process. 525 
This study shows that forming such a large coalition is not a given. Our case shows that it is 526 
likely that in transitions contexts a plethora of visions exists. This plethora of visions is 527 
counterproductive to the emergence of a single vision that sufficient actors can relate to, in 528 
order to develop into sufficient force to lead to sustainability targeted institutional change.  529 
In the presented case, due to the variety of visions indeed a single strong vision does not emerge. 530 
The analyzed industry associations show that they are capable of cooperating and building 531 
coalitions. However, these seem to be too small and too focused at present to be able to engage 532 
in a meaningful way in the institutional change process and for instance raise a strong voice for 533 
policy change. Hence, the fragmentation of the actor landscape perpetuates the current 534 
institutional lock-in.  535 
The data also revealed that not only the cooperation among niche-related industry associations 536 
- that promote genuinely more sustainable products - is underdeveloped, but that these niche 537 
technology industry associations also sometimes cooperate with incumbent industry 538 
associations for opportunistic reasons. This was the case, even though these incumbent 539 
technology industry associations promote heat provision technologies that clearly contribute to 540 
climate change. This cooperation between niche and incumbent actors is in line with the theory 541 
developed in the theory section: Actors cooperate based on (technology specific) visions of the 542 
future. When two solutions are aligned on important dimensions, this may lead to cooperation 543 
between the industry association even though they envision very different end states of the 544 
transition (e.g., low carbon vs. fossil fuel based). Concerning the overall transition, cooperation 545 
between niche actors and incumbent actors is not necessarily helpful and in fact undermines 546 
the emergence of a forceful pro sustainability coalition.  547 
 548 
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6 Conclusions 549 

The research question of this paper was: "How do vision similarities regarding desired end-states 550 
of sustainability transitions determine the cooperation between actors that promote different 551 
emerging socio-technical configurations?"  552 
By answering this question, we aim to contribute to a better understanding what determines 553 
cooperation and the emergence of advocacy coalitions in transitions. 554 
Based on this study, we show that a wide range of technologies exist in the German heat system. 555 
Each of these technologies is represented and promoted by different industry associations. The 556 
technological solution that they promote is reflected in the visions that these actors aspire. The 557 
large variety of technologies is echoed in a multitude of visions, which in turn lead to a 558 
fragmented cooperation landscape. The study shows that vision similarities regarding desired 559 
end-states of sustainability transitions may help to predict main cooperation clusters. We also 560 
show that technology characteristics are a key determinant of these visions of the future.  561 
Cooperation between niche interest groups are based on technological symbiosis in specific 562 
dimensions. In the analyzed case, a large cohesive pro-transition coalition that unites all pro-563 
sustainability niche interest groups did not emerge. The formation of such a cohesive coalition 564 
is also undermined by the continued cooperation between low-carbon niche industry 565 
associations with fossil fuel incumbent industry associations. The lack of a strong low-carbon 566 
coalition is currently perpetuating the institutional lock-in. As a result, a low carbon heat 567 
transition continues to be stalled.  568 
We suggest that, for strong, powerful and cohesive low-carbon coalitions to emerge, actors that 569 
promote low-carbon solutions and policy entrepreneurs need to find a common vision that is 570 
able to unite a wide variety of actors.  571 
Since the presented analysis was only a single case study, the robustness of the results could be 572 
increased by replicating it in other transitions settings. Furthermore, this study only focused on 573 
technological dimensions of envisioning a transition future. However, we are aware that actors 574 
may envision futures that are not necessarily based on technological dimensions only. The 575 
analysis is further limited by the number of interview partners. The results would have benefited 576 
from a full sample of industry associations. However, we are convinced that 16 of 22 full datasets 577 
are adequate to produce sufficiently reliable data for deriving the scientific insights presented. 578 
Furthermore, in this paper we treat the interviews as representing the views of the respective 579 
organizations. This has of course some limitations and ideally, to get a more comprehensive 580 
assessment, organizational views could have been backed up by several more interviews per 581 
industry association. 582 
We see valuable avenues of further research on the emergence and maintenance of 583 
sustainability transitions related to coalitions. In particular, it would be interesting to learn how 584 
representatives of industry association representatives can engage in institutional work such as 585 
building visions that resonate with a variety of potential coalition members. Also, it would be of 586 
interest to learn about the obstacles that policy entrepreneurs face in transitions settings and 587 
how they can be overcome. 588 
 589 
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Abstract 
In this conceptual paper, we develop a framework for understanding how collective action initiatives 
(CAIs) in the energy sector (e.g., energy collectives, positive energy districts, wind power cooperatives, 
etc.) form and gain agency and power‐ a phenomenon we  label as  'actualization'. We build on the 
mobilization model described in Gregg, et al. (2020) to better elucidate how specific factors are related 
and how  they  influence  the  linkages between  the  internal  (interests, organization,  resources) and 
external  (opportunities  and  threats)  dimensions  of  CAI mobilization.  To  do  this, we  develop  an 
actualization  framework,  organized  by  three  conjunctive  components  (triggers,  enablers,  and 
innovation), each composed of  inclusive disjunctive  factors. Our hypothesis  is  that a CAI needs  to 
satisfy each of  the components with a combination of  factors  in order  to actualize  its agency and 
power to effect changes  in a  local or regional energy system.  In this way, the  framework provides 
more detail in explaining and predicting how CAIs succeed or fail. We test the hypothesis on a selection 
of case studies from the literature. Our hypothesis appears to hold, suggesting that further research 
is warranted to test and develop the framework. We furthermore conclude that factors can reinforce 
each other, or also serve as a barrier to CAI actualization. In the latter, the proposed framework can 
provide insights into alternatives ways around barriers to secure agency and power within a CAI.  

Key Words: Collective Action Initiatives, Energy Cooperatives, Energy Transition, Social Innovation 

Introduction and Background 
Mitigation of climate change requires a large‐scale transition in our global energy systems, namely, 
fossil  fuel divestment  from the energy portfolios on the global, regional, national and  local scales. 
Because  energy  services  permeate  so many  facets  of  our  economic  and  social  life,  the  energy 
transition, by its nature, is a socio‐technical transition, requiring both technical and social innovations 
to bring about systemic and institutional change.  

As increased investment in technological research and innovation and economies of scale have made 
renewable  resources  cost‐competitive  with  fossil  resources,  the  share  of  renewable  energy  has 
steadily  increased  on  the  grid.  This  has  led  to  electricity  generation  being more  distributed  (i.e. 
spatially dispersed)  and has opened new possibilities  for ownership models. Moreover,  increased 
demand flexibility, both through virtual storage and batteries, becomes more important to keep the 
grid balanced with an  increasing share of  intermittent energy resources. When combined with the 
social issues of energy poverty and energy justice, there has been an increased interest in what types 
of  social  innovation  are  emerging  to  respond  to  these  developments.  In  particular,  studies  on 
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collective  action  initiatives  (CAIs)  (e.g.,  energy  collectives,  positive  energy  districts,  wind  power 
cooperatives, etc.) have allowed for a better understanding of how local communities and grassroots 
movements can shape the energy transition (Seyfang et al., 2013). There is evidence that CAIs, such 
as energy cooperatives, are becoming more common in some European countries, though still highly 
susceptible to shifting policy regimes  (Wierling et al., 2018). Nevertheless, CAIs are seen as having 
potential  to  change  the  trajectory  of  developments  in  the  energy  system  so  that  it  supports 
sustainable development to a greater degree (Padovan et al., 2019). 

Energy collectives have been studied through the lens of different sustainable transition approaches, 
e.g. applying multi‐layer perspective (MLP) and strategic niche management (SNM) (Dóci et al., 2015; 
Gui & MacGill, 2018; Hasanov & Zuidema, 2018; Seyfang & Haxeltine, 2012); technological innovation 
systems (Agbemabiese et al., 2012; Hawkey, 2012); and transition management (TM) (Kaphengst & 
Velten, 2014; Späth & Rohracher, 2010). These approaches have proven useful for explaining the role 
of  CAIs  as  strategic  innovation  niches.  Nevertheless,  sustainable  transition  theories  have  been 
increasingly subject to the critique that they do not yet explain well social movements and the aspects 
of agency, power and politics within  transition processes  (Avelino & Rotmans, 2009; Foxon, 2013; 
Köhler et al., 2019; North, 2011; Shove & Walker, 2007). While some attempts have been made to 
address this critique (e.g., Avelino & Rotmans (2009), Avelino & Wittmayer (2016)), less attention has 
been paid to such aspects within the actual niche formation, i.e., the interests of and motivation for 
individuals and groups to mobilize and innovate (Shove & Walker, 2007). 

Therefore, we build on the conceptual study of Gregg, et al. (2020), which combined transition theory 
with social movement theory, and developed a general mobilization model to explain the dimensions 
of CAIs: internal interests, organization, resources, and external threats and opportunities (Figure 1). 
Gregg,  et  al.  (2020)  hypothesized  that  these  dimensions,  when  in  alignment,  would  allow  for 
successful mobilization of a CAI, and would furthermore create a feedback mechanism wherein the 
CAI would garner more power and social control as it solidified its internal dimensions. In this study, 
we therefore ask how to understand the linkages between these dimensions and the specific factors 
that allow CAIs to actually form and gain or lose agency and power. I.e., which components and factors 
allow for the actualization of CAIs? 

 

Figure 1. A mobilization model for Collective action initiatives in the energy sector (Gregg et al., 2020).  
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Method 
In this study, we explore aspects of the mobilization model  in more depth using documented case 
studies,  e.g.,  from  Ooms  et  al.  (2016).  The  goal  is  to  create  an  orthogonal  framework,  a  CAI 
actualization framework, which contains specific components to describe in detail how an energy CAI 
forms, and succeeds or  fails. The components are  then mapped  to  the mobilization dimensions  in 
Gregg, et al. (2020). Using the CAI actualization framework, we describe each case example according 
to three components: their initial drivers (triggers), enabling factors (enablers), and innovation. Each 
component is further disaggregated into different (inclusive disjunctive) factors.  

Table  1. Matrix  for  classifying  energy  CAIs.  The  three main  rows  describe  the  components.  Each 
component is composed of different factors. 

CAI actualization framework  Factors 
(inclusive disjunctive, sufficient conditions) 

C
o
m
p
o
n
e
n
ts
 

(c
o
n
ju
n
ct
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, n

e
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co
n
d
it
io
n
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Triggers 

Crisis situation: 

e.g., policy changes, 
lack of funding, 
energy poverty, 
community 
dissolution 

Unmet needs or 

desires: 

e.g., lack of options, 
opportunities, and/or 
local control; desire 
for autonomy, 
identity, and/or 
sustainability 

Activism: 

e.g., organization, 
protest, 
collectivism, 
networks, 
charismatic 
leader 

Enablers 

Change in perception 

or skills:  

e.g., education 
campaigns, skill 
development, 
workshops 

Creation of identity: 

e.g., sense of 
belonging, group 
identity, branding 

Other: 

e.g., funding 
mechanisms, 
changes in 
legislation 

Innovation 

Social: 

e.g., new models for 
organization and 
governance, decision 
making and 
distribution of power 

Technological: 

e.g., new technologies 
that enable systemic 
change, development 
or improvement to 
existing technologies 

Market: 

e.g., new business 
models, value 
chains, 
valorization 
paradigms 

 

Our hypothesis is that CAIs are more likely to succeed if there are strong contributions within each of 
the three components (rows);  i.e., an  initial driver or trigger, and enabling factor and an  innovative 
component are all necessary conditions for a CAI to gain power. This hypothesis thereby also posits 
that there are different pathways to success: the factors (columns) represent sufficient conditions for 
a CAI within a given component. Logically, our hypothesis is expressed in equations 1 and 2, where c 
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represents the component (with the subscript being the row number) and f represents a particular 
factor (with the subscript being the particular row and column numbers).  

𝑐  ∧ 𝑐  ∧ 𝑐  → 𝐶𝐴𝐼 𝑎𝑐𝑡𝑢𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  (1) 

𝑓 , ∨  𝑓 ,  ∨  𝑓 , ∧  𝑓 , ∨  𝑓 ,  ∨  𝑓 , ∧  𝑓 , ∨  𝑓 ,  ∨  𝑓 , → 𝐶𝐴𝐼 𝑎𝑐𝑡𝑢𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛  (2) 

The terminology of the framework  is chosen to reflect the stated hypothesis. I.e., we understand a 
'component' as a necessary part of a whole, with the connotation  is that components are  finite  in 
number. Without all the components present, the CAI will fail to actualize, according out hypothesis. 
'Factors', on the other hand, contribute to a whole, but are not necessary for the whole to exist. The 
connotation  of  the  term  'factor'  is  that  they  are  innumerable,  they  are  causal,  and  they  are  not 
necessarily mutually exclusive. It is for this reason the term 'factor' is preferred over 'element', which 
implies mutually exclusivity, or  'aspect' which emphasizes the subjective perspective and  lacks  the 
causal connotation of 'factor'. Factors contribute to the components‐ when the latter are all present, 
a CAIs actualization becomes possible. 

Results and Analysis  
Preliminary results are summarized here on four case studies.  

Cloughjordan Energy Collective (The Young Foundation) 
In 1999,  a  group of  Irish  individuals was  concerned  about  the  climate,  and  created  an ecovillage 
community where they could live more sustainably. They sold memberships to a collective in order to 
raise  funds. Within a year, 25 members  joined  the collective, which gave the  impetus  to push  the 
project  forward. They developed a three‐pronged renewable energy strategy:  low energy housing, 
minimizing person vehicles, and district heating. The collective then reached out to university faculty 
and  politicians  and  invited  them  to  serve  as board members  to provide  greater oversight of  the 
sustainability aspects of the community. This resulted  in more  legitimacy and expanded the  impact 
and awareness. The collective was supported by the Sustainable Projects  Ireland Ltd.  (SPIL), which 
linked it to the Global Ecovillage Network (GEN) and the Transition Towns project. Though the village 
struggled in the aftermath of the great recession, it still remains. 

Triggers: Desire for sustainability (unmet desires), group of likeminded citizens (activism). 

Enablers:  Sustainability  movement  (change  in  perception),  local  voice  in  decision  making  at 
community level (creation of identity), securing EU funding (other). 

Innovation: Viable Systems Model (VSM) management principles, consensus decision‐making (social), 
wood pellet burners (technological). 

 Solar Community Bologna, Italy 
The Solar Community is a collective that promotes local renewable energy generation. The collective 
was founded in the years between 2010 and 2014. About 150 residents in six neighboring towns joined 
the initiative, promoted by the municipalities, key industries, and the University of Bologna. In 2015, 
the initiative was extended to a complimentary citizen‐led initiative throughout Bologna. The initiative 
grew to 200 members and even more supporters. It finances new solar PV projects in the region. While 
the Solar Community would  like to expand  into other areas, but currently  lacks sufficient  funds to 
enable this.  

Triggers: Creation of a network of solar communities (activism). 
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Enablers: Communication to local families about changing energy behavior, adult education, building 
social capital  (change  in perception), Regional  recognition, promotion of  renewable energy by  the 
Italian government (other). 

Innovation: Municipalities and industry enabled the initiative with bottom up organization of citizens, 
consumer association model (social),  local enterprises gained access to a  large number of potential 
clients (market). 

GoiEner, Spain 
GoiEner began in 2012 as a non‐profit citizen cooperative, largely based on volunteers implementing 
renewable energy systems. Currently there are 13 salaried employees, approximately 100 volunteers, 
and  over  5000  partners.  Partners  have  the  opportunity  to  purchase  renewable  electricity  from 
GoiEner. Changing policy regimes regarding renewable energy tariffs by the Spanish government have 
been a barrier and reduced  investor  incentives  in renewable energy, though the cooperative  is still 
confident that the model can be duplicated throughout Spain.  

Triggers: No voice in the decision of large energy suppliers and desire for energy sovereignty (unmet 
needs and desires); Initial group of volunteers formed the cooperative (activism). 

Enablers: Learning from other examples and members gaining expertise in the energy system (change 
in perception), development of cohesion and empowerment within the community through shared 
experiences (creation of identity). 

Innovation:  Strong  volunteer  aspect,  neighbor/peer  participation  (social);  A  large  number  of 
enterprises  joined the collective, giving the collective power to trade energy  in the Spanish market 
(market).  

Qvinnovindar, Sweden 
In  2007,  rural  activist Wanja Wallemyr  started  a woman's only  collective  to promote  sustainable 
energy, and  to  shift  the gender power balance  in  the energy  sector by economically empowering 
women. The collective began with nine members who pooled their funding together in order to afford 
a share in a local wind park. The collective has since grown to over 80 members. The largest barrier is 
lack of access  to  financial  resources, due  to banks'  inexperience and  thus  reluctance  in providing 
entrepreneurial loans to females living in rural areas. The cooperative spun off a second similar female 
energy‐based cooperative, Q2, which has also attracted interest from other countries. 

Triggers: Lack of  funds or  financing opportunities  for women to  invest  in the energy system  (crisis 
situation); Lack of economic opportunities for women in the energy sector (unmet needs and desires); 
strong central leader, Wanja Wallemyr (activism). 

Enablers: Women as active in the energy sector (change of perception); gender identity and solidarity 
through collective experience (creation of identity). 

Innovation: Incorporating the gender issue in to sustainable energy (social); economic empowerment 
of women (market). 

Conclusions 
From our preliminary findings, our hypothesis appears to hold. We furthermore observe that within a 
component, factors can reinforce each other. For example, within the triggers component, activism is 
often a response to unmet desires, as it was for the Young Foundation and GoiEner. We also note that 
the factors composing the initiation framework can also be potential barriers, and thus the framework 
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demonstrates potential alternatives for overcoming barriers. For instance, with the Qvinnovindar, the 
lack of financing was a barrier for the component of enablers, but then this served as an impetus for 
creating identity and changing perceptions, thus satisfying the component of enablers. In terms of the 
innovation component, we  find  that our case studies often had more  innovation  in  the social and 
market  factors than  in the technological  factor. Of course, sustainable transition theory holds that 
these  innovations  are  socio‐technical,  and  thus  they  have  so  dependency.  Nevertheless,  it 
underscores the importance of social innovation within CAIs and their mobilization, and furthermore 
the role of social innovation in the low carbon energy transition.  

We  recognize  that  the  factors  and  components  included  in  the  actualization  framework  are  not 
exhaustive, and that more case studies may reveal additional components and factors for energy CAIs. 
Moreover, we acknowledge that research into failed CAIs would be fruitful in strengthening the claims 
in  this  preliminary  study.  Yet,  we  find  the  framework  useful  for  providing more  insight  to  the 
mobilization  dimensions  identified  in  Gregg,  et  al.  (2020).  Depending  on  the  case  study,  each 
component  has  the  potential  to  intersect  with  each  of  the  four  mobilization  dimensions,  thus 
containing  both  internal  and  external  dimensions.  Therefore,  it  allows  for  a  more  nuanced 
understanding for the underlying factors that reinforce a CAI's agency and power.  
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Highlights 

 Political parties are key actors in transitions, but are largely overlooked so far 
 This paper examines the positions of political parties on energy technologies 
 It also explores whether and how technological change drives party positions 
 We find strong variation in positions depending on technology and party family 
 Findings contribute to emerging literature on politics and agency in transitions 

 

Abstract 

Despite growing scholarship on the role of politics in sociotechnical transitions, the role of particularly relevant 

political actors – political parties – has been widely overlooked. To address this gap, using an exploratory research 

approach, this article examines how party positions on energy technologies change, and whether and how 

technological change drives such position change. Based on a novel dataset, we map party positions on energy 

technologies in Germany, France, and the United Kingdom from 1980 to 2017. We qualitatively explore whether 

and how technological change can explain changes in party positions. We find that changes in policy positions 

and their salience varied across energy technologies, party families, countries, and time. We discover that – 

moderated by party and party system characteristics – technological change is one factor affecting position 

change. We discuss the relevance of our findings for the politics of sociotechnical transitions and provide avenues 

for future research. 

Keywords: Technological change; energy politics; energy transition; party manifestos; party politics 
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1. Introduction 
Accelerating and deepening sociotechnical transitions through public policy is a main lever for 

addressing sustainability challenges such as climate change (Geels et al., 2017; Markard et al., 2020, 

2012). The crucial roles of policies and policy mixes for such transitions are widely acknowledged and 

increasingly well-documented (Kivimaa and Kern, 2016; Rogge and Reichardt, 2016; Schmidt and 

Sewerin, 2019; van den Bergh, 2013; Weber and Rohracher, 2012). The politics underlying these 

policies remain, however, less well understood, and there have been multiple calls for addressing this 

gap (Hess, 2014; Meadowcroft, 2011; Smith and Stirling, 2010). 

Responding to these calls, transitions scholars have integrated politics into major transitions 

frameworks, such as the Multi-Level-Perspective (Geels, 2014) and transition management approaches 

(Kern and Howlett, 2009). Others have borrowed concepts from disciplines such as political science to 

conceptualize the interactions of policies, technological change, and politics (Edmondson et al., 2019; 

Hoppmann et al., 2014; Kern and Rogge, 2018; Markard et al., 2016; Rosenbloom et al., 2019; Schmid 

et al., 2019). A subset of this burgeoning literature on the politics of sociotechnical transitions has 

recently turned to the roles of actors and agency in response to the dominance of structural 

explanations in the transitions literature (Avelino et al., 2016; Duygan et al., 2019; Kivimaa et al., 2019; 

Sovacool et al., 2020; Wittmayer et al., 2017). Collectively, these contributions have improved our 

understanding of politics, actors, and agency in sociotechnical transitions.  

Yet, so far these studies have not considered key political actors for sociotechnical transitions, 

namely political parties. There is a dearth of systematic research on the role of political parties as 

particularly central actor types in sociotechnical transitions. More specifically, there is a lack of 

research on how political parties position themselves toward sociotechnical transitions, how these 

positions change over time, and how transitions, in turn, affect party positions. Multiple recent review 

articles and research agendas on the politics and agency of transitions did either did not mention 

political parties or they were only treated with tangential reference (Fischer and Newig, 2016; Köhler 

et al., 2019; Lockwood et al., 2017; Roberts et al., 2018; Sovacool and Brisbois, 2019). The few studies 

examining party politics related to sociotechnical transitions have either examined single jurisdictions 

(Schmidt et al., 2019), focused on specific party types such as center-right parties (Hess and Renner, 

2019), or analyzed the party politics of generic climate policy without accounting for sector and 

technology-specific party positions (Carter et al., 2018; Ćetković and Hagemann, 2020). This lack of 

sector and technology-specific analyses of political party positions is problematic for two reasons. 

First, as we know from the innovation and transitions literature, accounting for such sector 

and technology-sensitive differences is necessary for meaningful analyses and effective policy 

recommendations (Azar and Sandén, 2011; Huenteler et al., 2016; Zeppini and van den Bergh, 2011). 

Second, we know from political science literature relating to party politics that, in democracies, they 
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are not only key designers of public policy but they also mediate and navigate political conflict (Abou-

Chadi et al., 2020; Adams and Somer-Topcu, 2009; Benoit and Laver, 2006; Green-Pedersen, 2019; 

Ware, 1996). Crucially, party positions have been found to be reflected in subsequent policy change 

(Borghetto and Belchior, 2020; Brouard et al., 2018). A systematic and dynamic assessment of political 

party positions on technologies is hence necessary for improving our understanding of the politics of 

sociotechnical transitions. Given the urgent need to accelerate policy change to address time-sensitive 

sustainability challenges (Kivimaa et al., 2020; Roberts et al., 2018), the rate and directionality of party 

position change is particularly relevant. With an empirical focus on the energy sector – a key sector for 

addressing sustainability challenges such as climate change – we chose to address this gap with the 

following research question: How do political parties change their positions on energy technologies, 

and how does technological change affect these positions? 

To answer this question, we took an exploratory approach and examined party position 

changes related to energy technologies in a longitudinal and comparative case study of Germany, 

France, and the United Kingdom (UK) from 1980 to 2017. This diverse case selection approach with 

both within and cross-case variation is suitable for an inductive and exploratory research design 

(Seawright and Gerring, 2008). 

Methodologically, the paper proceeded in two steps. First, we mapped party position changes 

related to energy technologies based on a novel dataset that included all major parties in the three 

countries over a period of four decades. This dataset complements the established Party Manifesto 

Project (Krause et al., 2018) with technology-specific codes on both the niche and regime levels, 

including renewable energy technologies (RET), nuclear technology (NT), and fossil fuel-based 

technologies (FFT). Besides offering pro- and contra-positions on energy technologies, this dataset also 

allowed us to capture the salience of positions in party manifestos. Our analysis revealed differences 

relevant to individual energy technologies, party families, time, and countries. Compared to FFT and 

NT, party positions on RET were found to be relatively homogenous and increasingly supportive over 

time. With exceptions, Left to Center parties allocated more salience to energy technologies and were 

more opposed to FFT and NT than their Center-Right to Right counterparts. Generally, niche parties 

changed their positions on technologies faster than incumbent parties. Finally, while energy 

technologies were found to be a rather salient issue in Germany, they were seen as less salient in 

French and British party agendas. In addition, technology-specific patterns varied across countries. For 

example, NT was increasingly opposed in Germany while it remained relatively unchallenged in France, 

and was the subject of a renaissance in the UK.  

Second, we qualitatively analyzed the collected data to examine the role of technological 

change in party position changes. We found that technological change – moderated by party 

characteristics and the type of party system – is one factor that drives party positions as well as the 
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salience of these positions. We inductively identified three related mechanisms through which 

technological change affected the issue characteristics of energy technologies: perceived co-benefits 

or costs of a given technology; changes in the menu of policy options; and path dependence associated 

with existing technology and infrastructure. Here, we define issue characteristics as features of energy 

technologies, such as their relative costs, deployment, and localization, in terms of value chain and 

associated jobs and economic activity. We found that political parties refer to changes in these issue 

characteristics as an argumentative underpinning for their changes in positions on technologies. Based 

on the results of our exploratory analysis, we discuss the relevance of our findings for the politics of 

sociotechnical transitions, and provide avenues for future research. 

2. Political parties as key political actors in sociotechnical transitions 
2.1. Politics and agency in sociotechnical transitions 
Sociotechnical transitions are inherently political processes because they come with both winners and 

losers of technological change (Meadowcroft, 2011; Mokyr, 1998). For instance, while the energy 

transition from fossil fuel-based to renewable energy technologies created winners in the form of new 

entrants in niche markets, it also threatened incumbent actors on the regime level and hence provoked 

political resistance (Geels, 2014; Sovacool et al., 2020). 

Criticism about the lacking attention to politics (Meadowcroft, 2011) has led to increasingly 

numerous studies on politics and power in transitions (Ahlborg, 2017; Avelino et al., 2016; Avelino and 

Rotmans, 2011; Brisbois, 2019; Geels, 2014; Kern, 2011; Lockwood, 2016; Raven et al., 2016; 

Rosenbloom et al., 2016; Smith and Stirling, 2010; Sovacool and Brisbois, 2019). To describe how 

politics shape sociotechnical transitions, scholars often draw on political science and public policy 

literature (Kern and Rogge, 2018), such as discursive analysis approaches (Rosenbloom et al., 2016), 

policy network theory (Normann, 2017), or the Advocacy Coalition Framework (Markard et al., 2016). 

Studies building on policy feedback theory have highlighted that technological change underlying 

sociotechnical transitions also feeds back into subsequent politics (Edmondson et al., 2019; 

Rosenbloom et al., 2019; Schmid et al., 2019; Schmidt and Sewerin, 2017). A subset of this literature 

on the politics of transitions is focused on the role of actors and agency in sustainability transitions 

(Farla et al., 2012; Fuenfschilling and Truffer, 2016; Scherrer et al., 2020; Wittmayer et al., 2017). 

Various roles and types of actors have been analyzed, such as business actors (Meckling, 2019), those 

belonging to social movements (Hess, 2018), activists and communities (Seyfang and Smith, 2007), 

intermediary actors (Kivimaa et al., 2019), and political activities of niche and regime actors (Geels, 

2014; Smink et al., 2015; Turnheim and Sovacool, 2019).  

While results from these studies have provided valuable insights into the agency and politics 

of transitions, there is a paucity of research relating to key political actors, namely political parties. For 

instance, in a systematic review of the roles of actors and agency in sustainability transitions by Fischer 
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and Newig (2016), political parties are not mentioned. In a recent review of elite power in low-carbon 

transitions, Sovacool and Brisbois (2019) provided an extensive discussion of how transitions can 

exacerbate, reconfigure, or be shaped by elite power, yet they did so without explicitly discussing 

political parties as key actors with political power. Political parties are only tangentially referred to in 

the research agenda of Lockwood et al. (2017). The recent research agenda of the Sustainability 

Transitions Research Network by Köhler et al. (2019) does not explicitly mention political parties 

(neither do Roberts et al., 2018). In a special issue on actors in transitions by Farla et al. (2012), no 

study explicitly examines political parties. The few studies in which examining political party positions 

related to sociotechnical transitions either examine single jurisdictions (Schmidt et al., 2019), focus on 

specific party types such as Conservative parties (Hess and Renner, 2019) or analyze the party politics 

of generic climate policy without accounting for sector and technology-specific party positions (Carter 

et al., 2018; Ćetković and Hagemann, 2020). Other scholars have provided a dynamic account of 

electoral politics of energy transitions; however, these were based on stylized models without 

empirical data on real-world party positions (Aklin and Urpelainen, 2013; Dumas et al., 2016).  

The lack of sector and technology-specific analyses of political party positions is problematic 

for two reasons. First, in the innovation and transitions literature, scholars highlight the importance of 

such sector-specific and technology-sensitive analyses (Azar and Sandén, 2011; Huenteler et al., 2016; 

Zeppini and van den Bergh, 2011). Technology characteristics such as maturity, design, and 

manufacturing complexity or modularity are fundamentally shaping politics because they affect the 

incentives for political actors to allocate resources and support a given technology (Breetz et al., 2018; 

Schmid et al., 2020; Schmidt and Huenteler, 2016; Schmidt and Sewerin, 2017; Wilson et al., 2020). 

Second, political parties have a crucial role with respect to the steering of technological change and 

sociotechnical transitions (Langhelle et al., 2019). In democracies, political parties are often the origin 

of, or at least substantially influence, policy mixes targeted at innovation and technological change 

(Simmons, 2016). There is plenty of evidence for the key role of policy mixes in transitions (Kivimaa 

and Kern, 2016; Rogge and Reichardt, 2016), especially in the energy sector (Schmidt and Sewerin, 

2019). Hence, the (changes in) positions of political parties toward sociotechnical transitions generally, 

and individual technologies, such as niche and regime energy technologies specifically, are key 

elements of the transition processes. 

2.2. Party politics 
The main goal of the political science literature on party politics is to describe and explain changes in 

party positions as well as their salience (Adams and Somer-Topcu, 2009; Walgrave and Nuytemans, 

2009). While party politics literature has largely neglected the topic of sociotechnical transitions and 

technological change, conceptual insights from this research stream can inform and complement the 

transitions literature discussed above. Several explanations for party position change have 



6 
 

accumulated over the last few decades (for a review see Fagerholm, 2016). For the purpose of this 

paper, we focused on three explanations deemed particularly useful for shedding light on party politics 

in the context of sociotechnical transitions.1 First, the evaluation of issue characteristics and related 

incentives for political parties has been shown to be a primary driver of positions and their relative 

salience in party agendas (Abou-Chadi et al., 2020; Green-Pedersen, 2019). While there are various 

competing definitions and typologies of issue characteristics (Green-Pedersen, 2019), here, we defined 

issue characteristics as features of energy technologies, such as their relative costs, maturity, 

deployment, and localization in terms of value chain and associated jobs and economic activity. From 

a purely rational choice perspective, one could expect political parties to support these technologies 

with the “best” issue characteristics, based on a set of objective and commonly shared criteria. 

However, as Pierson (1993, p. 611) suggested, “…all actors have to cope with overwhelming complexity 

and uncertainty, and […] they use a wide range of cognitive shortcuts in order to make sense of the 

social world.” Complexity and uncertainty are high in the context of technological change (Tushman 

and Rosenkopf, 1992), especially in the energy sector (Grubler et al., 2016); conflicts over policy goals 

and the means to achieve them loom large (Meadowcroft, 2009; Schmidt et al., 2019). Hence, party 

positions on technologies are the result of “puzzling and powering” (Lindblom, 1959) rather than the 

product of purely rational decision-making (Winner, 1980). In this view, party positions on different 

technologies are unlikely to be homogenous but moderated by a set of party and party system 

characteristics. 

Second, party characteristics are classic explanatory factors for position change and – as 

discussed earlier – may moderate how parties react to changing issue characteristics. For instance, 

while governing parties are constrained by coalition agreements and their responsibility to implement 

election promises, opposition parties have more degrees of freedom in setting positions and allocating 

salience to them (Wagner, 2012). Party politics scholars also differentiate between incumbent and 

niche parties: Compared to incumbent parties, niche parties are considered to be more flexible in their 

programmatic choices and they have incentives for focusing on new policy issues (Adams and Merrill, 

2006). Finally, left-right ideological positions of political parties are additional long-standing factors 

moderating position change (Gabel and Huber, 2000). For instance, recent studies show that in some 

countries, Center-Right to Right parties are less progressive on climate policy than parties on the left 

end of the spectrum (Båtstrand, 2015; Carter et al., 2018; Ćetković and Hagemann, 2020; Geddes et 

al., 2020; Hess and Renner, 2019). 

                                                           
1 Of course, other factors such as societal cleavages (Lipset and Rokkan, 1967), party-voter links (Bartolini and Mair, 1990), and party-industry 
ties (Allern and Bale, 2012) also influence party position changes. While we acknowledge these factors, discussing and empirically analyzing 
them would go beyond the scope of this paper. 
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Third, and related to the point above, traditional party politics literature has shown that the 

number, strength, and roles of political parties differ across party systems (Sartori, 1976). The different 

designs of the electoral process, such as proportional or majoritarian rule, shape the openness of party 

systems for niche parties (Duverger, 1951). These party system characteristics, in turn, can affect how 

parties relate to each other in terms of position and salience change on a given policy issue. Political 

parties may choose accommodative, adversarial, or dismissive strategies to react to other parties’ 

changes in position (Meguid, 2005). Importantly, strategies may systematically vary depending on the 

level of influence and ideological distance of niche parties (Abou-Chadi, 2016). Overall, this implies that 

party positions often evolve in relation to one another, which highlights the importance of the “party 

system agenda” (Green-Pedersen, 2019). These insights from the party politics literature complement 

those of the transitions literature and provide the theoretical background for analyzing party positions 

on sociotechnical transitions. 

3. Case selection 
In an exploratory approach, we examine party position change on energy technologies in Germany, 

France, and the United Kingdom (UK) from 1980 to 2017. We selected these cases for three reasons. 

First, the energy sector is a suitable policy area for examining party positions related to technology. 

The energy sector is a large and complex sociotechnical system characterized by path dependence, 

inertia, and interdependence with public policy (Geels et al., 2017). The so-called “carbon lock-in” 

makes it difficult for niche technologies such as renewable energy technologies to diffuse in the market 

without the support of public policy (Seto et al., 2016). At the same time, the energy sector is one of 

the most regulated sectors of the economy due to its relevance as well as several externalities and 

system failures (Gillingham and Sweeney, 2012). Hence, over the last four decades, most 

sociotechnical changes in the energy sector were largely policy-induced (Kern and Howlett, 2009; 

Nemet, 2009; Rogge and Reichardt, 2016). Table A1 in the appendix provides an overview on key 

energy policies in these three countries (Cointe, 2015; Kern et al., 2014; Lauber and Jacobsson, 2016; 

Lockwood et al., 2019; Renn and Marshall, 2016; Schmid et al., 2019). 

Second, we selected these countries because they are similar in terms of broad socio-economic 

variables but demonstrate relevant variation. Germany, France, and the UK are all advanced liberal 

democracies with comparable levels of economic development and (in the study period) common 

membership in the European Union. At the same time, though, the countries vary on two dimensions 

pertinent to this study: the type of party system and the structure of the energy system and its 

dynamics. The countries also have different party systems (Ware, 1996): Germany is a classic case for 

proportional representation with a multi-party system that includes influential niche parties, such as 

the Greens. France is considered a multi-party system; however, it has relatively weak niche parties 

due to the majoritarian representation system. The UK is often described as a two-and-a-half party 
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system due to the presence of a weak federal niche party and the dominance of two major parties. 

Figure A.1 in the annex shows the share of parliamentary seats of individual parties in all three 

countries over time, as well as their participation in government. The three countries also have 

significantly different resource endowments, energy system structures, and dynamics over time. 

Figure 1 (A to C) shows the share of cumulative installed capacity of electricity-generating technologies 

in Germany, France, and the UK.  

 

Figure 1: Technological change in the energy sector. A)-C): Cumulative installed net capacity of electricity-producing 
technologies and energy carriers (in % of total installed capacity). Source: International Energy Agency (IEA, 2017). D) Proxy 
for cost development of different energy technologies: Levelized cost of electricity (LCOE). Unsubsidized LCOE analysis 
reflecting the average of the high and low LCOE for each respective technology in each year in the United States 2009 - 2019. 
Including sensitivities for subsidies, fuel prices and costs of capital. Other costs, such as grid-related or regulation-related 
costs are not included. Source: Lazard (2019). 

Germany’s electricity mix was historically dominated by coal and nuclear power, but with the 

strongly increasing capacity of RET and a decreasing capacity in NT. France’s profile is distinct in that 

NT represents a large share of installed capacity; fossil fuel-based electricity generation only plays a 

minor role, which is mostly due to the low resource endowment in coal and other fossil fuels. At the 

same time, the transition to (non-hydro) RET has been slow in France. In the UK, similar to Germany, 

electricity generation has been dominated by coal and nuclear power, with a “dash for gas” starting in 
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the 1990s and a growing deployment of RET in the 2010s, combined with a decrease in the installed 

capacity of coal. 

Third, we chose to examine the years 1980 through 2017 because this period captures 

significant changes in the energy sector. Besides changes in the installed capacity discussed above, 

Figure 1(D) depicts changes in the levelized cost of electricity (LCOE). Costs developed differently 

across technologies: RET such as solar photovoltaic have displayed strong cost decreases. At the same 

time, FFT and NT have experienced stagnating or even increasing costs. These differences in 

technological change – in installed capacity and cost development illustrated here, but also in terms 

of job provision, etc. – alter the issue characteristics linked to a given technology. Overall, such a 

diverse case selection with within-case and cross-case variation on theoretically relevant dimensions 

is suitable for the exploratory research design used in this paper (Seawright and Gerring, 2008). 

4. Method and data 
Methodologically, the paper proceeds in two steps. First, we map party position and salience change 

on energy technologies based on a novel dataset including all major parties in Germany, France, and 

the UK from 1980 to 2017. Major parties are defined as those that either participated in government 

or that have won at least 5% of the parliamentary seats in at least one election of the analyzed period 

(see Figure 1.A in the annex). The exclusion of smaller parties can be justified on two grounds: Often, 

they do not exist over a long period, and they are insignificant for political issue competition and the 

policymaking process. 

We collected the data in line with the methodology of the established Party Manifesto Project 

(Krause et al., 2018). Party manifestos are an appropriate data source because they are published 

regularly, endorsed officially, and representative of the key signals to voters before elections. 

Manifestos may reveal party positions even more clearly than policy outputs, which are often the result 

of inter-party compromises (McDonald et al., 2004). We complemented the Party Manifesto Project 

dataset with technology-specific codes on RET, NT, and FFT). We aggregated different FFT (lignite, hard 

coal, natural gas, oil) because there were only rare cases in our dataset in which political parties had 

contrasting positions on different FFT, and often parties alluded to fossil fuels in the aggregate. The 

same rationale held for RET (onshore and offshore wind, solar PV, biomass, geothermal). We coded 

quasi-sentences of manifestos according to their substantive pro- or contra-positions on energy 

technologies. Controlling for the length of party manifestos (number of quasi-sentences) allowed us to 

measure the salience allotted to these positions, which is an established method in party politics 

literature (Adams and Somer-Topcu, 2009). 

Figure 2.A in the appendix depicts the coding scheme and decision tree used for the coding. 

Based on these two measures (party positions and their salience), we then constructed a 2 x 2 matrix 

dividing party positions into the categories of pro- and contra-, as well as high and low salience. For 
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the distinction between high and low salience, we used a threshold value on the party level (50th 

percentile of overall salience allocated to energy technologies by a party).  

Next, we qualitatively analyzed the data to examine the role of technological change in party 

position change. The aim of this qualitative analysis was to affirm the empirical relevance of 

technological change as a sufficient factor of party position change, not to claim that it represents a 

necessary factor for it. Given that this was an exploratory study, we did not aim to account for 

alternative explanations for party position change but to raise these points in the discussion section. 

Inductively and based on our coding scheme, we substantiated three mechanisms through which 

technological change affected party positions. 

We labeled political parties according to the left-right spectrum based on the PartyFacts 

project (see Döring and Regel, 2019). We categorized parties as Left, Center-Left, Center, Center-Right, 

and Right. For visualization purposes, we labeled Greens and the Scottish National Party (SNP) 

separately. Although the naming and organizational structure of French parties changed over time, it 

was possible to sort them into a coherent continuum (see Guinaudeau and Persico, 2013). Table 1 

contains details about the empirical corpus and the abbreviations for parties used in this paper (see 

caption). Table A.2 in the annex shows the collected frequencies per country, party, year, and 

technology. 

  

∑ Number of analyzed party manifestos 
Germany 
France 
United Kingdom 

136 
50 
46 
40 

∑ Number of major parties (government participation or > 5% of parliamentary seats in one election in the study period) 
Germany 

Die Linke (Left), Die Grünen (Greens), SPD (Centre-Left), FDP (Centre), CDU/CSU (Centre-
Right), AfD (Right) 

France 
PCF/ FdG (Left), Les Verts/ EELV (Greens), PS (Centre-Left), UDF/MoDem (Centre), LREM 
(Centre), RPR/UMP/LR (Centre-Right), FN/RN (Right) 

United Kingdom  
SNP (Regional), Labour Party (Centre-Left), Lib Dems (Centre), Tories (Centre-Right)  

22 
6 

 
 

7 (13) 
 
 

4 

∑ Number of party manifesto pages 
Germany 
France 
United Kingdom 

6843 
4441 
1147 
1255 

Table 1: Characteristics of the empirical corpus. Abbreviations of political parties: Germany: Social Democratic Party 
Germany (SPD), Free Democratic Party (FDP), Christian Democratic Union / Christian Social Union (CDU/CSU), Alternative 
for Germany (AfD). France: Communist Party France (PCF), Europe Ecology Les Verts (EELV), Socialist Party (PS), Union 
for French Democracy (UDF), Democratic Movement (MoDem), The Republic Forward (LREM), Rally for the Republic 
(RPR), Union for a Popular Movement (UMP), The Republicans (LR). UK: Liberal Democrats (Lib Dems), Conservative Party 
(Tories), Scottish National Party (SNP).  
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5. Results 
5.1. Mapping political party positions and their salience on energy technologies 
In a first step, we mapped changes in political party positions and their salience. Figure 2 (A-C) below 

depicts the changes in salience allocated to energy technologies in each election year (bars), split by 

party family (colors) from 1980 to 2017. The gray lines indicate salience levels of other policy issues 

from the Manifesto Project. In light of our research question, four observations can be made. First, 

salience levels varied across countries. While energy technologies accounted for, on average, 2.4% of 

party manifesto text in Germany, they accounted for only 1.1% in France and 0.7% in the UK. Second, 

salience levels changed over time. Most notably, German parties allocated considerably more salience 

to energy technologies from 1987 to 1994. While salience levels increased in France beginning in 1993, 

energy technologies were completely absent from party agendas in the election year of 1986. In the 

UK, salience decreased continually from 1983 to 2001 and then increased again through 2017. Third, 

salience levels differed between party families. In Germany, except for the years 1980 and 1987, 

parties from the Center-Left to Left dominated the party system agenda on energy technologies. This 

was also true in France where the Green party accounted for the most salience relating to energy 

technologies starting in 1993. In the UK, center and regional parties emphasized energy technologies 

more than others. Fourth, the salience of energy was considerably lower than that of generic policy 

issues such as environmental protection and the welfare state, which are indicated with lines on the 

secondary axis with different scales. Salience on environmental protection was approximately 2 to 4 

times higher depending on the country and year, with an even higher discrepancy between energy and 

the welfare state. In Germany, in contrast to France and the UK, salience levels of environmental 

protection aligned with salience allocated to energy technologies. In sum, Figure 2 depicts cross-

country, temporal, and party family differences in salience levels. In the next step, we zoomed in on 

technology differences and differentiated between the pro- and contra-positions of political parties. 



12 
 

 

Figure 2: Salience of energy technologies in party manifestos by party family in Germany (A), France (B), and the United 
Kingdom (C) from 1980 to 2017 and in comparison to other topics. Salience measured as the share of quasi-sentences in a 
party manifesto (number (N) of coded sentences on energy technologies indicated above bars). Data on salience of Welfare 
State [variable ID: welfare] and Environmental Protection [variable ID: 501] taken from the Manifesto Project (Krause et al., 
2018), and depicted on a secondary axis (right) at a different scale. 
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Figure 3 depicts party positions and salience levels across technology groups, individual parties, time, 

and countries (see legend, caption and section 4 for methods). Four observations can be made. First, 

patterns differed widely across technology groups. While FFT were increasingly contested in Germany, 

they were almost absent from the political agenda in France. In the UK, most political parties were 

supportive of FFT with variation only in the salience they attributed to the issue. Patterns were equally 

diverse for NT: While German parties increasingly opposed NT with decreasing salience, French 

political parties only punctually allocated salience to this technology with mostly supportive positions. 

In the UK, NT developed from a contentious issue with varying salience levels to a low-salient issue 

supported by all parties during the study period. In contrast to FFT and NT, the patterns for RET were 

relatively clear. In all three countries, most political positions evolved from low salient to highly salient 

support with the exception of Right parties in Germany and France. RET also punctually vanished from 

some political agendas in France and the UK. Second, there were also differences across party families. 

With some exceptions, left, Green, center-left, regional, and center parties shifted to opposition 

against FFT and NT with comparatively high salience levels. Center-right and right parties tended to be 

in favor of FFT and NT at low levels of salience. Third, positions on energy technologies changed 

considerably over time with differences between technologies and parties. While the switch from 

supportive to opposed positions on FFT was shown to be a more recent phenomenon in Germany and 

France, opposition to NT emerged comparatively early in all three countries and most significantly in 

Germany. In terms of the sequencing of positions, NT in the UK presented an interesting non-linear 

case: All political parties previously opposed to NT supported the technology again in the 2010s. 

Compared to FFT and NT, position changes on RET were more unidirectional. Concerning party 

differences, the patterns suggested that with some exceptions, niche parties changed their positions 

earlier than incumbent center-right and center-left parties. Among incumbent parties, center-left 

parties changed positions earlier. Fourth, party positions and salience levels evolved in relation to one 

another rather than in isolation. With exceptions and time lags, political parties in the three countries 

tended to converge to closer positions at comparable salience levels for all technology groups. 

5.2. Exploring the role of technological change for position and salience change  
In a second step, we explored whether and how technological change affected the changes in party 

positions and their salience, as identified in 5.1. We discovered three related mechanisms through 

which issue characteristics influenced party agendas: the perceived co-benefits or costs of a given 

technology; changes in the scope of the menu of policy options; and path dependence associated with 

existing technology and infrastructure. 
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Figure 3: Positions of political parties on energy technologies and their salience in Germany, France and the United 
Kingdom from 1980 to 2017. Stylized visualization of collected data (see Table A.2 in the annex). Threshold value for 
low and high salience: 50th percentile of salience distribution per party (based on the share of quasi-sentences 
allocated to the individual technology group divided by the total quasi-sentences per manifesto).  
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First, the perceived relative co-benefits or costs of technologies affected the position changes 

of parties (see Table 2, individual quotes referenced in the text with [statement ID]). In Germany, the 

exponential growth of RET and associated technological learning and economic benefits have led to 

increasing support for these technologies by left to center-left parties [statement ID 3, 4, 6, 7], and, 

with some time lag, the center-right party [2]. At the same time, certain parties opposed technologies 

such as hard coal and nuclear power because of the growing perception of their costs and risks [3, 5]. 

The arrival of a right party in the German system challenged the broad consensus regarding the 

benefits of RET, as the AfD strongly emphasized costs and landscape effects related to them [1]. We 

observed similar trends in France, where only the right party openly challenged RET and put forward 

arguments in favor of NT [14]. The perceived benefits of NT were, however, a non-partisan issue in the 

French party system with supportive statements on energy independence and climate change 

mitigation across the left-right spectrum [13, 15, 16]. With the exception of recent, low-salient 

opposition by the center-left party, no major party openly dissociated from NT. In the UK, while parties 

had temporarily opposed NT, we observed a turnaround in favor of increasing support for it in the 

2010s (see Figure 3 above). This support, however, was challenged by niche parties such as the SNP on 

the grounds of perceived costs and risks associated with it [12]. British niche parties were also among 

the first to highlight the co-benefits of RET in terms of jobs and economic growth [11]. 

Country Exemplary quotes 
Germany “Germany’s electricity prices inevitably continue to increase with each additional wind and solar power plant and network 

expansion.” (AfD, 2017) [1] 
“The expansion of renewable energies has shifted considerable economic activity and value creation back to rural areas.” 
(CDU/CSU, 2017) [2] 
“German hard coal is a non-competitive energy source. Coal subsidies are economically irresponsible.” (FDP, 2002) [3] 
“In the long term, renewable energies from wind power (offshore and onshore) and solar energy are the most cost-effective form 
of energy generation.” (SPD, 2017) [4] 
“The use of nuclear energy is too risky.” (SPD, 2009) [5] 
“More than 250,000 people work in the renewable energy sector, more than in the coal industry.” (Grüne, 2009) [6] 
“Today, Germany is the global market and technology leader in wind power and photovoltaics.” (Grüne, 2005) [7] 
“New technological developments - such as hydrogen technology and other forms of renewable energies - offer the opportunity to 
make East Germany an important location for environmentally friendly energy generation.” (Die Linke, 2017) [8] 

France “Nuclear power equipment allows our country to be more independent from ups and downs of oil prices.” (PS, 1988) [13] 
“Maintaining our energy independence and good performance in terms of CO2 emissions requires conserving nuclear energy in the 
medium term.” (FN, 2012) [14] 
“We will keep a significant share of nuclear energy production, which does not emit greenhouse gases. Neither Fessenheim nor 
any other power plant will close, except for safety and security considerations.” (LR, 2017) [15] 
“Nuclear is an effective response to climate change, provided that the necessary research and development is carried out to find a 
solution to the waste issue.” (MoDem, 2002) [16] 

United 
Kingdom 

“Since 1983 productivity in the coal industry has risen by over 50 per cent. Coal will continue to meet much of the steadily rising 
demand for electricity.” (Tories, 1987) [9] 
“Wind power is hopelessly inefficient and wind farms rely heavily on reserve back-up from conventional power sources.” (UKIP, 
2017) [10] 
“Scotland has a wealth of onshore and offshore renewable energy potential which, if unlocked, can support thousands more jobs 
and further economic growth.” (SNP, 2017) [11] 
“If built, electricity generated by Hinkley C will be sold for more than twice the current retail price. SNP MPs will hold the UK 
government to account over its support for the Hinkley white elephant.” (SNP, 2017) [12] 

Table 2: Exemplary quotes on how technological change affects party positions: Changes in the perceived co-benefits and 
costs of technologies. Sources  in brackets (party manifestos of legislative elections), ID for reference in text in square 
brackets. 

Second, these changes in the relative costs and benefits of technologies resulted in extending 

or limiting the menu of policy options (Jacobs and Weaver, 2015) for technologies (see Table 3, 
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individual quotes referenced in the text with [statement ID]). In all three countries, niche parties such 

as the German Greens, British Lib Dems, and French UDF first highlighted the technical maturity of 

solar PV [27, 31]. In the following years, the growing technical and economic feasibility of RET increased 

the ambitiousness of target setting beyond these niche to incumbent parties in the three countries. 

For example, the German CDU/CSU increased their ambition steadily over the decades, evolving from 

an undefined commitment for RET in 1987 to a specific target of 12.5% renewables in 2005 [21-24]. 

Similar trends could be observed in the UK [29, 30] and France [32, 33, 36], where even the right party 

FN embraced RET as opportunities [34, 35]. Hence, the increasing technical maturity and falling costs 

increased the menu of policy options available to these incumbent parties. The increasing deployment 

of RET also resulted in the need for further technological developments, which was reflected in the 

parties’ agendas. For instance, in the 2010s, parties in Germany and the UK emphasized the need for 

grid expansion and deployment of energy storage technologies because of RET localization and 

fluctuation [19, 29]. Besides RET, parties’ agendas also reflected developments in FFT. For instance, 

innovations in fracking technology enabled the exploitation of shale gas, which some center-right to 

right parties in Germany and the UK conceived of as an opportunity [25, 28]. Of course, these menu 

effects can also have negative directionality. For instance, the nuclear phase-out in Germany led to a 

subsequent decrease in the salience of positions relating to NT (see Figure 4), as this technology was 

removed from the menu of feasible policy options. 

Country Exemplary quotes 
Germany “To ensure that electricity will always be available at any place and at any time, we are supporting the expansion of the power 

grids and the development of new storage technologies.” (CDU/CSU, 2013) [19] 
“We see nuclear energy as a bridge technology, because today climate-friendly and inexpensive alternatives are not yet 
sufficiently available.” (CDU/CSU, 2009) [20] 
“We have set ourselves ambitious goals in the area of expanding renewable energies (20 percent by 2020).” (CDU/CSU, 2009) [21] 
“We should achieve at least 12.5% renewable energies in German electricity consumption.” (CDU/CSU, 2005) [22] 
“We want to double the share of renewable energies in electricity supply by 2010.” (CDU/CSU, 1998) [23] 
“Wind and solar energy and other renewables can increasingly contribute to our energy supply.” (CDU/CSU, 1987) [24] 
“Shale gas fracking is an opportunity that can contribute to the success of the energy transition.” (FDP, 2013) [25] 
“Gas should be used as a temporary solution to compensate for fluctuations in energy supply.” (Grüne, 2013) [26] 
“Converters for solar panels and silicon solar cells are now technically mature.” (Grüne, 1994) [27] 

France “We will promote the rise of renewable energies by supporting the creation and development of industrial activity in this sector.” 
(PS, 2012) [32] 
“The potential of solar energy, biomass, and wind turbines is considerable.” (PS, 2012) [33] 
“We will massively develop the French renewable energy sectors thanks to intelligent protectionism, economic patriotism, public 
and private investment and deploying EDF.” (FN, 2017) [34] 
“Apart from hydropower, so-called "green" energies are not realistic today as such: For example, it would be necessary to install 
275,000 wind turbines, or 5 billion square meters of photovoltaic panels (an average department) to produce the electricity 
necessary for France.” (FN, 2012) [35] 
“We will strengthen the development of renewable energy in line with our commitment to produce more than 20% renewable 
energy by 2025.” (LR, 2017) [36] 

United 
Kingdom 

“We believe that shale energy has the potential to do the same thing in Britain, and could play a crucial role in rebalancing our 
economy. We will therefore develop the shale industry in Britain.” (Tories, 2017) [28] 
“We will support investment in energy storage and smart grid technology to enable this higher reliance on renewables.” (Lib 
Dems, 2015) [29] 
“Set a target for 40 per cent of UK electricity to come from clean, non-carbon-emitting sources by 2020, rising to 100 per cent by 
2050.” (Lib Dems, 2010) [30] 
“The Liberal Democrats will make sure that at least 20 per cent of the UK’s electricity comes from a full range of renewable 
sources by the year 2020.” (Lib Dems, 2005) [31] 

Table 3: Exemplary quotes on how technological change affects party positions: Changes in the menu of policy options. 
Sources in brackets (party manifestos of legislative elections), ID for reference in text in square brackets. 
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Third, path dependence (Arthur, 1989), related to existing deployment and infrastructure 

around technologies, can slow down or even hinder that changing menus of policy options are 

exploited by political parties (see Table 4, individual quotes referenced in the text with [statement ID]). 

Statements on the need for continued support for FFT (especially coal) and NT were often based on 

their pre-existing dominant roles in energy systems, rather than on specific arguments regarding their 

benefits and/or costs. For instance, in the 1980s and 1990s, center-left parties in Germany and the UK 

defended coal technology against NT on such grounds [49, 53]. Today, mostly right parties emphasize 

the need to protect FFT against competition by other technologies because of the historic role of this 

group [54]. Similarly, in France, and later in Germany and the UK, parties defended NT based on its 

historic role in the energy sector [45, 52, 55]. Some parties also explicitly stated their intention to 

overcome such lock-in linked to path dependence. For instance, after the oil crisis, overcoming 

dependence from the oil supply was a widespread argument in Germany [47]. Center-left to left parties 

mentioned path dependence linked to FFT and NT as key impediments to an accelerated transition 

toward the deployment of more RET [50, 51, 57, 58, 59, 61]. Finally, path dependence is not limited to 

incumbent energy technologies, but also to their low-carbon alternatives. Traces of the effects of path 

dependence on party agendas can already be detected for RET, especially in Germany [46, 48, 66]. The 

salience of positions is low in the absence of infrastructure related to technologies. France has almost 

no resource endowment in fossil fuels, and consequently a weak path dependence in FFT, which 

partially explains why the issue remained almost absent from the political agenda. 

Country Exemplary quotes 
Germany  “We need nuclear energy as a transition technology until renewable energies can generate a sufficient amount of base load-

capable electricity or until CO2 capture and storage for coal-fired power plants is available.” (FDP, 2009) [45] 
“The Renewable Energy Sources Act, which was adopted by the red-green coalition in 2000, has led to an unprecedented 
expansion of renewable energies - today their share of electricity consumption is already over 25 percent.” (SPD, 2013) [46] 
“We will gradually reduce our dependence on oil.” (CDU/CSU, 1980) [47] 
“With our Renewable Energy Sources Act, we will trigger around 20 billion euros in new investments by 2010 and also become the 
world's industrial leader in solar and wind power technology.” (SPD, 2005) [48] 
“Domestic coal should come before nuclear energy in heat supply and power generation.” (SPD, 1983) [49] 
“New coal-fired power plants, and extending the lifespan of nuclear power plants, are blocking the necessary expansion of 
renewable energies.” (Grüne, 2009) [50] 

France “We will reduce the share of nuclear energy in electricity production from 75% to 50% by 2025, by guaranteeing the maximum 
safety of the installations and by continuing the modernization of our nuclear industry.” (PS, 2012) [57] 
“We will reduce the share of nuclear energy by increasing the share of renewable energies in our final energy consumption to 20% 
in 2020 and to 50% in the longer term.” (PS, 2007) [58] 
“We want to phase-out nuclear power by 2031 and the immediate cessation of plutonium and MOX production, reprocessing and 
transport of nuclear materials.” (Les Verts/EELV, 2012) [59] 

United 
Kingdom 

“Labour will ban fracking because it would lock us into an energy infrastructure based on fossil fuels, long after the point in 2030 
when the Committee on Climate Change says gas in the UK must sharply decline.” (Labour, 2017) [51] 
“The UK has the world’s oldest nuclear industry, and nuclear will continue to be part of the UK energy supply.” (Labour, 2017) [52] 
“We will secure the long-term future of the coal industry by reducing imports, stopping the 'dash for gas' and reining back on 
open-casting.” (Labour, 1992) [53] 
“The British coal industry once employed one million miners. Now, all three remaining deep coal mines in Britain are set to close 
by 2016, at a cost of 2,000 jobs, despite having many years of productive life left and regardless of our continuing need for coal. 
30 per cent of our electricity is still produced from coal and we will be dependent on fossil fuels for many more years to come.” 
(UKIP, 2017) [54] 
“We will support further nuclear projects and protect nuclear workers’ Jobs and pensions.” (Labour, 2017) [55] 
“In the next Parliament, the interests of the whole country require Britain's massive coal industry, on which we depend for the 
overwhelming bulk of our electricity generation, to return to economic viability.” (Tories, 1983) [56] 

Table 4: Exemplary quotes on how technological change affects party positions: Path dependence. Sources in brackets 
(party manifestos of legislative elections), ID for reference in text in square brackets. 
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6. Implications for transitions literature on politics and agency 
In this paper, we took an exploratory approach to examine how political parties positioned themselves 

toward energy technologies and how much salience they allocated to these positions. We also 

examined how technological change affected these changes. Empirically, we focused on party 

positions on energy technologies in Germany, France and the UK from 1980 to 2017. Methodologically, 

our analysis proceeded in two steps. 

In a first step, we mapped the changes in party positions and salience levels. We find that the 

energy sector is a less salient issue compared to more generic policy issues such as environmental 

protection or social welfare. However, our analysis reveals strong differences of salience and positions 

across individual energy technologies, party families, time, and countries. Compared to FFT and NT, 

party positions on RET are relatively homogenous and increasingly supportive over time. With 

exceptions, Left to Centre parties allocate more salience to energy technologies and are more opposed 

to FFT and NT than their Centre-Right to Right counterparts. The finding that niche parties changed 

their positions on technologies faster than incumbent parties underlines the role of party 

characteristics, such as the size and ideological leaning of parties (Adams and Merrill, 2006; Gabel and 

Huber, 2000). It also suggests that niche parties often act as policy entrepreneurs (Green-Pedersen, 

2019) in the energy sector. As a reaction to position shifts by policy entrepreneurs, incumbent parties 

in all countries tended to follow these parties in an accommodative strategy (Meguid, 2005), with 

center-left parties doing so faster than center-right parties. Finally, differences across countries were 

considerable in terms of both position change and salience levels. While energy technologies were a 

rather salient issue in Germany, they were less salient in French and British party agendas. In addition, 

technology-specific patterns varied across countries, revealing that despite temporary diverging 

positions among parties and room for agenda-setting by niche parties, the overall pattern on the 

country level and in the longue durée was one of relative policy convergence. Essentially, party 

positions co-evolved within the limits of a commonly shared party system agenda (Abou-Chadi et al., 

2020; Green-Pedersen, 2019). With exceptions and some time lag, political parties in the three 

countries tended to converge to closer positions for the three technology groups. These findings 

emphasize the key role of contextual factors such as the type of party systems and country-specific 

characteristics of technology deployment and resource endowment.  

In a second step, we qualitatively analyzed the collected data to explore the role of 

technological change in party position change. We show that technological change is one factor that 

affects party position change. We inductively substantiate three related mechanisms through which 

issue characteristics affect party positions. First, technological change shapes the technical feasibility 

and economic competitiveness of technologies, and hence affects how parties perceive the relative 

co-benefits and costs associated with these technologies (Schmidt et al., 2019). We find that the 
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increasingly supportive positions on RET across all countries was often underpinned by arguments on 

their co-benefits. Second, these changes in the perceived co-benefits and costs, in turn, extended or 

limited the menu of policy options (Jacobs and Weaver, 2015). We find that as RET became increasingly 

economically and technically competitive these technologies therefore became politically attractive 

and expanded the menu available to political parties. Yet, evidence also suggested that party 

characteristics moderated this channel: The timing of emphasized benefits and costs associated with 

technologies depended on the party family, with some niche parties embracing co-benefits earlier than 

center-right incumbent parties. Compared to Germany, this agenda push has been less marked in 

France and the UK, whose party systems have comparatively weak niche parties. At the same time, the 

menu of policy options can also decrease because of technology declines or phase-outs. As a case in 

point, the German nuclear phase-out led to a subsequent decrease in the salience of NT. Finally, the 

extent and speed to which political parties adapted to these changes in the menu of policy options 

also depends on path dependence (Arthur, 1989) resulting from pre-existing infrastructure and 

resource endowments. For instance, the low dependence on FFT in France can partially explain the 

absence of political conflict around this issue, while past investments in infrastructure and capabilities 

around NT made it politically unattractive for French parties to oppose this technology. However, niche 

parties, such as the British Liberal Democrats and the German and French Greens, explicitly addressed 

the need to overcome path dependence created by FFT and NT infrastructure. Overall, these findings 

suggest that – moderated by party characteristics and party systems – technological change is a factor 

for party position change.  

On a more abstract level, our paper makes three important contributions. First, to the best of 

our knowledge, this is the first study that systematically maps political party positions on energy 

technologies. Our sector-specific focus on individual technologies provides a more granular approach 

compared to party politics research, which is typically focused on more generic policy issues such as 

climate policy (Båtstrand, 2015; Carter et al., 2018; Ćetković and Hagemann, 2020; Farstad, 2018). 

Second, our paper also contributes to the growing literature on politics, actors, and agency in 

sociotechnical transitions as it represents a response to the calls for more research in this vein (Köhler 

et al., 2019; Lockwood et al., 2017; Meadowcroft, 2009; Roberts et al., 2018; Rosenbloom et al., 2019; 

Sovacool and Brisbois, 2019; Wittmayer et al., 2017). With the focus on party politics, this study 

complements previous research on the role of political actors such as those involved with social 

movements (Hess, 2018), intermediary actors (Kivimaa et al., 2019), or advocacy coalitions (Markard 

et al., 2016). These findings enrich discussions about the role of (political) incumbents vs. newcomers 

in transitions (Geels, 2014; Sovacool et al., 2020). We have shown that niche parties changed their 

positions faster than incumbent parties, even in light of high uncertainty linked to niche technologies 

such as RET. The existence of such policy entrepreneurs suggests that party systems with stronger 
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niche parties may be more adaptive and flexible in steering emerging technologies compared to more 

rigid two-party systems. These insights point to the importance of institutional factors in transition 

processes (Fuenfschilling and Truffer, 2016): In the context of sociotechnical transitions, political 

systems more hospitable to niche parties may have a “comparative political advantages” (Breetz et al., 

2018) in the development of niche technologies and the acceleration of sociotechnical transitions. 

Third, our analyses shed light on how technological change drives party positions. Our findings 

indicate that, to varying degrees, political parties are updating their positions on technologies in what 

can be called a learning process (Goyal and Howlett, 2020). Such learning by political parties suggests 

that policymakers may intentionally foster long-term political party support for renewable energy 

technologies by improving their underlying issue characteristics, such as costs, through the 

establishment of protective spaces (Lockwood, 2016). In other words, by inducing technological 

change, policymakers may trigger a virtuous feedback loop in which policy-induced niche technologies 

are increasingly supported by political parties, which may subsequently lead to more ambitious and 

stringent types of policy outputs (Levin, Cashore et al., 2012; Rosenbloom et al., 2019). While this line 

of argument is central to the emerging literature on the co-evolution and feedback among policy, 

technology, and politics (Edmondson et al., 2019; Foxon, 2011; Meckling et al., 2015; Schmid et al., 

2019), the role of political parties in such loops has not yet been discussed explicitly. Our analysis of 

the party politics behind sociotechnical transitions provides a critical building block for this subset of 

the transitions literature. 

7. Conclusion and avenues for future research 
While we believe that our exploratory study is conceptually relevant and empirically well-founded, we 

wish to highlight limitations that also provide guidance for future research. First, given the exploratory 

nature of this study, we cannot not account for explanations other than technological change as a 

driver of party positions. As mentioned above, alternative explanations such as party-industry ties or 

public opinion have been shown to influence party positions in other issue areas and should be 

relevant in the energy sector as well. Future research could tackle these questions with a more 

quantitative research design that allows them to assess the relative weight of different explanations 

for party position change. Such research could be built on the findings in this paper for the generation 

of specific hypotheses related to energy technologies and political parties. Second, while our empirical 

focus on energy technologies was fine-grained compared to much of the extant party politics research, 

we know from policy design literature that the even more detailed settings and calibrations of policies 

and corresponding technology characteristics matter for policy outcomes (Haelg et al., 2019, 2018; 

Howlett, 2014). While party manifestos do not allow for such analyses, future research should be 

conducted to identify other ways to zoom into the party politics of designing policy mixes, for example 

by conducting expert interviews or using other data sources such as newspaper articles or policy 
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documents. Finally, although insights from party politics literature suggest that party positions 

influence subsequent policy outputs and changes, whether and how this is the case in the energy 

sector remains an open empirical question. Future research could build on this study by assessing the 

links among party position changes, salience levels, policies, and policy mixes targeted at niche and 

incumbent energy technologies. 

  



22 
 

8. Bibliography 
Abou-Chadi, T., 2016. Niche Party Success and Mainstream Party Policy Shifts - How Green and 

Radical Right Parties Differ in Their Impact. Br. J. Polit. Sci. 46, 417–436. 

Abou-Chadi, T., Green-Pedersen, C., Mortensen, P.B., 2020. Parties’ policy adjustments in response 
to changes in issue saliency. West Eur. Polit. 43, 749–771. 

Adams, J., Merrill, S., 2006. Why small, centrist third parties motivate policy divergence by major 
parties. Am. Polit. Sci. Rev. 100, 403–417. 

Adams, J., Somer-Topcu, Z., 2009. Policy adjustment by parties in response to rival parties policy 
shifts: Spatial theory and the dynamics of party competition in twenty-five post-war 
democracies. Br. J. Polit. Sci. 39, 825–846. 

Ahlborg, H., 2017. Towards a conceptualization of power in energy transitions. Environ. Innov. Soc. 
Transitions 25, 122–141. 

Aklin, M., Urpelainen, J., 2013. Political competition, path dependence, and the strategy of 
sustainable energy transitions. Am. J. Pol. Sci. 57, 643–658. 

Allern, E.H., Bale, T., 2012. Political parties and interest groups: Disentangling complex relationships. 
Party Polit. 18, 7–25. 

Arthur, W.B., 1989. Competing Technologies, Increasing Returns , and Lock-in Events Historical. Econ. 
J. 99, 116–131. 

Avelino, F., Grin, J., Pel, B., Jhagroe, S., 2016. The politics of sustainability transitions. J. Environ. 
Policy Plan. 18, 557–567. 

Avelino, F., Rotmans, J., 2011. A dynamic conceptualization of power for sustainability research. J. 
Clean. Prod. 19, 796–804. 

Azar, C., Sandén, B.A., 2011. The elusive quest for technology-neutral policies. Environ. Innov. Soc. 
Transitions 1, 135–139. 

Bartolini, S., Mair, P., 1990. Identity, Competition, and Electoral Availability. Cambridge University 
Press, Cambridge. 

Båtstrand, S., 2015. More than Markets: A Comparative Study of Nine Conservative Parties on 
Climate Change. Polit. Policy 43, 538–561. 

Benoit, K., Laver, M., 2006. Party policy in modern democracies. Routledge, London. 

Borghetto, E., Belchior, A.M., 2020. Party Manifestos, Opposition and Media as Determinants of the 
Cabinet Agenda. Polit. Stud. 68, 37–53. 

Breetz, H., Mildenberger, M., Stokes, L., 2018. The political logics of clean energy transitions. Bus. 
Polit. 20, 492–522. 

Brisbois, M.C., 2019. Powershifts: A framework for assessing the growing impact of decentralized 
ownership of energy transitions on political decision-making. Energy Res. Soc. Sci. 50, 151–161. 

Brouard, S., Grossman, E., Guinaudeau, I., Persico, S., Froio, C., 2018. Do Party Manifestos Matter in 
Policy-Making? Capacities, Incentives and Outcomes of Electoral Programmes in France. Polit. 
Stud. 66, 903–921. 

Carter, N., Ladrech, R., Little, C., Tsagkroni, V., 2018. Political parties and climate policy: A new 
approach to measuring parties’ climate policy preferences. Party Polit. 24, 731–742. 

Ćetković, S., Hagemann, C., 2020. Changing climate for populists? Examining the influence of radical-
right political parties on low-carbon energy transitions in Western Europe. Energy Res. Soc. Sci. 
66. 



23 
 

Cointe, B., 2015. From a promise to a problem: The political economy of solar photovoltaics in 
France. Energy Res. Soc. Sci. 8, 151–161. 

Döring, H., Regel, S., 2019. Party Facts: A database of political parties worldwide. Party Polit. 25, 97–
109. 

Dumas, M., Rising, J., Urpelainen, J., 2016. Political competition and renewable energy transitions 
over long time horizons: A dynamic approach. Ecol. Econ. 124, 175–184. 

Duverger, M., 1951. Les partis politiques. Librarie Armand Colin, Paris. 

Duygan, M., Stauffacher, M., Meylan, G., 2019. A heuristic for conceptualizing and uncovering the 
determinants of agency in socio-technical transitions. Environ. Innov. Soc. Transitions 33, 13–
29. 

Edmondson, D.L., Kern, F., Rogge, K.S., 2019. The co-evolution of policy mixes and socio-technical 
systems: Towards a conceptual framework of policy mix feedback in sustainability transitions. 
Res. Policy 48. 

Fagerholm, A., 2016. Why Do Political Parties Change their Policy Positions? A Review. Polit. Stud. 
Rev. 14, 501–511. 

Farla, J., Markard, J., Raven, R., Coenen, L., 2012. Sustainability transitions in the making: A closer 
look at actors, strategies and resources. Technol. Forecast. Soc. Change 79, 991–998. 

Farstad, F.M., 2018. What explains variation in parties’ climate change salience? Party Polit. 24, 698–
707. 

Fischer, L.B., Newig, J., 2016. Importance of actors and agency in sustainability transitions: A 
systematic exploration of the literature. Sustain. 8. 

Foxon, T.J., 2011. A coevolutionary framework for analysing a transition to a sustainable low carbon 
economy. Ecol. Econ. 70, 2258–2267. 

Fuenfschilling, L., Truffer, B., 2016. The interplay of institutions, actors and technologies in socio-
technical systems - An analysis of transformations in the Australian urban water sector. 
Technol. Forecast. Soc. Change 103, 298–312. 

Gabel, M.J., Huber, J.D., 2000. Putting Parties in Their Place: Inferring Party Left-Right Ideological 
Positions from Party Manifestos Data. Am. J. Pol. Sci. 44, 94. 

Geddes, A., Schmid, N., Schmidt, T.S., Steffen, B., 2020. The politics of climate finance: Consensus and 
partisanship in designing green state investment banks in the United Kingdom and Australia. 
Energy Res. Soc. Sci. 69. 

Geels, F.W., 2014. Regime Resistance against Low-Carbon Transitions: Introducing Politics and Power 
into the Multi-Level Perspective. Theory, Cult. Soc. 31, 21–40. 

Geels, F.W., Sovacool, B.K., Schwanen, T., Sorrell, S., 2017. Sociotechnical transitions for deep 
decarbonization. Science (80-. ). 357, 1242–1244. 

Gillingham, K., Sweeney, J., 2012. Barriers to implementing low-carbon technologies. Clim. Chang. 
Econ. 3, 125–151. 

Goyal, N., Howlett, M., 2020. Who learns what in sustainability transitions? Environ. Innov. Soc. 
Transitions 34, 311–321. 

Green-Pedersen, C., 2019. The Issue Incentive Model of Party System Attention, in: Green-Pedersen, 
C. (Ed.), The Reshaping of West European Party Politics: Agenda-Setting and Party Competition 
in Comparative Perspective. Oxford University Press, Oxford, pp. 29–38. 

Grubler, A., Wilson, C., Nemet, G., 2016. Apples, oranges, and consistent comparisons of the 
temporal dynamics of energy transitions. Energy Res. Soc. Sci. 22, 18–25. 



24 
 

Guinaudeau, I., Persico, S., 2013. EU politicization through the lens of salience: How the EU enters 
the French, British and German electoral agenda (1986-2009). French Polit. 11, 143–168. 

Haelg, L., Sewerin, S., Schmidt, T.S., 2019. The role of actors in the policy design process: introducing 
design coalitions to explain policy output. Policy Sci. https://doi.org/10.1007/s11077-019-
09365-z 

Haelg, L., Waelchli, M., Schmidt, T.S., 2018. Supporting energy technology deployment while avoiding 
unintended technological lock-in: A policy design perspective. Environ. Res. Lett. 13. 

Hess, D.J., 2018. Energy democracy and social movements: A multi-coalition perspective on the 
politics of sustainability transitions. Energy Res. Soc. Sci. 40, 177–189. 

Hess, D.J., 2014. Sustainability transitions: A political coalition perspective. Res. Policy 43, 278–283. 

Hess, D.J., Renner, M., 2019. Conservative political parties and energy transitions in Europe: 
Opposition to climate mitigation policies. Renew. Sustain. Energy Rev. 104, 419–428. 

Hoppmann, J., Huenteler, J., Girod, B., 2014. Compulsive policy-making - The evolution of the 
German feed-in tariff system for solar photovoltaic power. Res. Policy 43, 1422–1441. 

Howlett, M., 2014. From the “old” to the “new” policy design: Design thinking beyond markets and 
collaborative governance. Policy Sci. 47, 187–207. 

Huenteler, J., Schmidt, T.S., Ossenbrink, J., Hoffmann, V.H., 2016. Technology life-cycles in the energy 
sector - Technological characteristics and the role of deployment for innovation. Technol. 
Forecast. Soc. Change 104, 102–121. 

IEA, 2017. World Energy Outlook 2017, International Energy Agency: Paris, France. 

Jacobs, A.M., Weaver, K., 2015. When Policies Undo Themselves: Self-Undermining Feedback as a 
Source of Policy Change. Governance 28, 441–457. 

Kern, F., 2011. Ideas, institutions, and interests: Explaining policy divergence in fostering “system 
innovations” towards sustainability. Environ. Plan. C Gov. Policy 29, 1116–1134. 

Kern, F., Howlett, M., 2009. Implementing transition management as policy reforms: A case study of 
the Dutch energy sector. Policy Sci. 42, 391–408. 

Kern, F., Kuzemko, C., Mitchell, C., 2014. Measuring and explaining policy paradigm change: The case 
of UK energy policy. Policy Polit. 42, 513–530. 

Kern, F., Rogge, K.S., 2018. Harnessing theories of the policy process for analysing the politics of 
sustainability transitions: A critical survey. Environ. Innov. Soc. Transitions 27, 102–117. 

Kivimaa, P., Bergek, A., Matschoss, K., van Lente, H., 2020. Intermediaries in accelerating transitions: 
Introduction to the special issue. Environ. Innov. Soc. Transitions. 
https://doi.org/10.1016/j.eist.2020.03.004 

Kivimaa, P., Boon, W., Hyysalo, S., Klerkx, L., 2019. Towards a typology of intermediaries in 
sustainability transitions: A systematic review and a research agenda. Res. Policy 48, 1062–
1075. 

Kivimaa, P., Kern, F., 2016. Creative destruction or mere niche support? Innovation policy mixes for 
sustainability transitions. Res. Policy 45, 205–217. 

Köhler, J., Geels, F.W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., Alkemade, F., Avelino, F., 
Bergek, A., Boons, F., Fünfschilling, L., Hess, D., Holtz, G., Hyysalo, S., Jenkins, K., Kivimaa, P., 
Martiskainen, M., McMeekin, A., Mühlemeier, M.S., Nykvist, B., Pel, B., Raven, R., Rohracher, 
H., Sandén, B., Schot, J., Sovacool, B., Turnheim, B., Welch, D., Wells, P., 2019. An agenda for 
sustainability transitions research: State of the art and future directions. Environ. Innov. Soc. 
Transitions 31, 1–32. 



25 
 

Krause, W., Lehmann, P., Lewandowski, J., Matthieß, T., Merz, N., Regel, S., Werner, A., 2018. 
Manifesto Corpus. 

Langhelle, O., Meadowcroft, J., Rosenbloom, D., 2019. Politics and technology: deploying the state to 
accelerate socio-technical transitions for sustainability, in: Meadowcroft, J., Banister, D., 
Holden, E., Langhelle, O., Linnerud, K., Gilpin, G. (Eds.), What Next for Sustainable 
Development? Edward Elgar Publishing, Cheltenham, UK, pp. 239–259. 

Lauber, V., Jacobsson, S., 2016. The politics and economics of constructing, contesting and restricting 
socio-political space for renewables - The German Renewable Energy Act. Environ. Innov. Soc. 
Transitions 18, 147–163. 

Lazard, 2019. Lazard’s levelized cost of energy analysis - Version 13.0. 

Levin, K., Cashore, B., Bernstein, S., Auld, G., 2012. Overcoming the tragedy of super wicked 
problems: Constraining our future selves to ameliorate global climate change. Policy Sci. 45, 
123–152. 

Lindblom, C.E., 1959. The Science of “Muddling Through.” Public Adm. Rev. 19, 79–88. 

Lipset, S.M., Rokkan, S., 1967. Cleavage Structures, Party Systems, and Voter Alignments: An 
Introduction, in: Party Systems and Voter Alignments : Cross-National Perspectives. Free Press, 
New York. 

Lockwood, M., 2016. Creating protective space for innovation in electricity distribution networks in 
Great Britain: The politics of institutional change. Environ. Innov. Soc. Transitions 18, 111–127. 

Lockwood, M., Kuzemko, C., Mitchell, C., Hoggett, R., 2017. Historical institutionalism and the politics 
of sustainable energy transitions: A research agenda. Environ. Plan. C Polit. Sp. 35, 312–333. 

Lockwood, M., Mitchell, C., Hoggett, R., 2019. Energy Governance in the United Kingdom, in: Knodt, 
M., Kemmerzell, J. (Eds.), Handbook of Energy Governance in Europe. Springer-Verlag, Berlin, 
pp. 1–31. 

Markard, J., Geels, F.W., Raven, R., 2020. Challenges in the acceleration of sustainability transitions. 
Environ. Res. Lett. https://doi.org/10.1088/1748-9326/ab9468 

Markard, J., Raven, R., Truffer, B., 2012. Sustainability transitions: An emerging field of research and 
its prospects. Res. Policy 41, 955–967. 

Markard, J., Suter, M., Ingold, K., 2016. Socio-technical transitions and policy change - Advocacy 
coalitions in Swiss energy policy. Environ. Innov. Soc. Transitions 18, 215–237. 

McDonald, M.D., Mendes, S.M., Budge, I., 2004. What Are Elections for? Conferring the Median 
Mandate. Br. J. Polit. Sci. 34, 1–26. 

Meadowcroft, J., 2011. Engaging with the politics of sustainability transitions. Environ. Innov. Soc. 
Transitions 1, 70–75. 

Meadowcroft, J., 2009. What about the politics? Sustainable development, transition management, 
and long term energy transitions. Policy Sci. 42, 323–340. 

Meckling, J., 2019. A New Path for U.S. Climate Politics: Choosing Policies That Mobilize Business for 
Decarbonization. Ann. Am. Acad. Pol. Soc. Sci. 685, 82–95. 

Meckling, J., Kelsey, N., Biber, E., Zysman, J., 2015. Winning coalitions for climate policy. Science (80-. 
). 349, 1170–1171. 

Meguid, B.M., 2005. Competition between unequals: The role of mainstream party strategy in niche 
party success. Am. Polit. Sci. Rev. 99, 347–359. 

Mokyr, J., 1998. The Political Economy of Technological Change: Resistance and Innovation in 
Economic History, in: Berg, M., Bruland, K. (Eds.), Technological Revolutions in Europe. Edward 



26 
 

Elgar Publishing, Cheltenham, UK, pp. 39–64. 

Nemet, G.F., 2009. Demand-pull, technology-push, and government-led incentives for non-
incremental technical change. Res. Policy 38, 700–709. 

Normann, H.E., 2017. Policy networks in energy transitions: The cases of carbon capture and storage 
and offshore wind in Norway. Technol. Forecast. Soc. Chang. 118, 80–93. 

Pierson, P., 1993. When Effect Becomes Cause: Policy Feedback and Political Change. World Polit. 45, 
595–628. 

Raven, R., Kern, F., Smith, A., Jacobsson, S., Verhees, B., 2016. The politics of innovation spaces for 
low-carbon energy: Introduction to the special issue. Environ. Innov. Soc. Transitions 18, 101–
110. 

Renn, O., Marshall, J.P., 2016. Coal, nuclear and renewable energy policies in Germany: From the 
1950s to the Energiewende. Energy Policy 99, 224–232. 

Roberts, C., Geels, F.W., Lockwood, M., Newell, P., Schmitz, H., Turnheim, B., Jordan, A., 2018. The 
politics of accelerating low-carbon transitions: Towards a new research agenda. Energy Res. 
Soc. Sci. 44, 304–311. 

Rogge, K.S., Reichardt, K., 2016. Policy mixes for sustainability transitions: An extended concept and 
framework for analysis. Res. Policy 45, 1620–1635. 

Rosenbloom, D., Berton, H., Meadowcroft, J., 2016. Framing the sun: A discursive approach to 
understanding multi-dimensional interactions within socio-technical transitions through the 
case of solar electricity in Ontario, Canada. Res. Policy 45, 1275–1290. 

Rosenbloom, D., Meadowcroft, J., Cashore, B., 2019. Stability and climate policy? Harnessing insights 
on path dependence, policy feedback, and transition pathways. Energy Res. Soc. Sci. 50, 168–
178. 

Sartori, G., 1976. Parties und Party Systems. A Framework for Analysis. Cambridge University Press, 
Cambridge. 

Scherrer, A., Plötz, P., Van Laerhoven, F., 2020. Power from above? Assessing actor-related barriers 
to the implementation of trolley truck technology in Germany. Environ. Innov. Soc. Transitions 
34, 221–236. 

Schmid, N., Haelg, L., Sewerin, S., Schmidt, T.S., Simmen, I., 2020. Governing complex societal 
problems: The impact of private on public regulation through technological change. Regul. Gov. 
https://doi.org/10.1111/rego.12314 

Schmid, N., Sewerin, S., Schmidt, T.S., 2019. Explaining Advocacy Coalition Change with Policy 
Feedback. Policy Stud. J. https://doi.org/10.1111/psj.12365 

Schmidt, T.S., Huenteler, J., 2016. Anticipating industry localization effects of clean technology 
deployment policies in developing countries. Glob. Environ. Chang. 38, 8–20. 

Schmidt, T.S., Schmid, N., Sewerin, S., 2019. Policy goals, partisanship and paradigmatic change in 
energy policy–analyzing parliamentary discourse in Germany over 30 years. Clim. Policy 19, 
771–786. 

Schmidt, T.S., Sewerin, S., 2019. Measuring the temporal dynamics of policy mixes – An empirical 
analysis of renewable energy policy mixes’ balance and design features in nine countries. Res. 
Policy 48, 1–13. 

Schmidt, T.S., Sewerin, S., 2017. Technology as a driver of climate and energy politics. Nat. Energy 2, 
17084. 

Seawright, J., Gerring, J., 2008. Case Selection Techniques in Case Study Research: A Menu of 



27 
 

Qualitative and Quantitative Options. Polit. Res. Q. 61, 294–308. 

Seto, K.C., Davis, S.J., Mitchell, R.B., Stokes, E.C., Unruh, G., Ürge-Vorsatz, D., 2016. Carbon Lock-In: 
Types, Causes, and Policy Implications. Annu. Rev. Environ. Resour. 41, 425–452. 

Seyfang, G., Smith, A., 2007. Grassroots Innovations for sustainable development: Towards a new 
research and policy agenda. Env. Polit. 4016, 37–41. 

Simmons, J.W., 2016. The politics of technological progress: Parties, time horizons, and long-term 
economic development. Cambridge University Press, Cambridge. 

Smink, M., Negro, S.O., Niesten, E., Hekkert, M.P., 2015. How mismatching institutional logics hinder 
niche-regime interaction and how boundary spanners intervene. Technol. Forecast. Soc. Change 
100, 225–237. 

Smith, A., Stirling, A., 2010. The politics of social-ecological resilience and sustainable socio-technical 
transitions. Ecol. Soc. 15. 

Sovacool, B., Turnheim, Bruno Martiskainen, M., Brown, D., Kivimaa, P., 2020. Guides or 
gatekeepers? Incumbent-oriented transition intermediaries in a low-carbon era. Energy Res. 
Soc. Sci. Early View. 

Sovacool, B.K., Brisbois, M.C., 2019. Elite power in low-carbon transitions: A critical and 
interdisciplinary review. Energy Res. Soc. Sci. 57. 

Turnheim, B., Sovacool, B.K., 2019. Forever stuck in old ways? Pluralising incumbencies in 
sustainability transitions. Environ. Innov. Soc. Transitions 35, 180–184. 

Tushman, M.L., Rosenkopf, L., 1992. Organizational Determinants of technological change: Toward a 
Sociology of Technological Evolution. Res. Organ. Behav. https://doi.org/1-55938-242-2 

van den Bergh, J.C., 2013. Policies to enhance economic feasibility of a sustainable energy transition. 
Proc. Natl. Acad. Sci. 110, 2436–2437. 

Wagner, M., 2012. When do parties emphasise extreme positions? How strategic incentives for 
policy differentiation influence issue importance. Eur. J. Polit. Res. 51, 64–88. 

Walgrave, S., Nuytemans, M., 2009. Friction and party manifesto change in 25 countries, 1945-98. 
Am. J. Pol. Sci. 53, 190–206. 

Ware, A., 1996. Political Parties and Party Systems. Oxford University Press, Oxford. 

Weber, K.M., Rohracher, H., 2012. Legitimizing research, technology and innovation policies for 
transformative change: Combining insights from innovation systems and multi-level perspective 
in a comprehensive “failures” framework. Res. Policy 41, 1037–1047. 

Wilson, C., Grubler, A., Bento, N., Healey, S., de Stercke, S., Zimm, C., 2020. Granular technologies to 
accelerate decarbonization: Smaller, modular energy technologies have advantages. Science 
(80-. ). 368, 36–39. 

Winner, L., 1980. Do artifacts have politics? Daedalus 109, 148–164. 

Wittmayer, J.M., Avelino, F., van Steenbergen, F., Loorbach, D., 2017. Actor roles in transition: 
Insights from sociological perspectives. Environ. Innov. Soc. Transitions 24, 45–56. 

Zeppini, P., van den Bergh, J.C.J.M., 2011. Competing recombinant technologies for environmental 
innovation: Extending arthur’s model of lock-in. Ind. Innov. 18, 317–334. 

 

 

 



28 
 

Acknowledgements 

I gratefully acknowledge the research grant provided by the Swiss National Science Foundation (Project 
number: PYAPP1-166905). The opinions expressed and arguments employed herein do not necessarily 
reflect the official views of the Swiss Government. I would like to thank various participants at the 
SVPW 2020 conference in Lucerne and the NEST Conference 2020 in Zurich, as well as members of the 
Energy Politics Group for valuable feedback on earlier versions of this paper. 



POWER IN SUSTAINABILITY TRANSITIONS: A LITERATURE REVIEW 

Guilherme d.s.p. Raj*, Giuseppe Feola and Hens Runhaar 

*Corresponding author. Copernicus Institute of Sustainable Development, Utrecht University, Princetonlaan 8a, 3584 CB Utrecht, The Netherlands. 

g.raj@uu.nl 

 

KEYWORDS 

Power; Empowerment; Sustainability Transitions; Social science 

ABSTRACT 

This paper synthesizes existing literature on the role of power in sustainability transitions. Through a 

systematic literature review, this paper contributes to transitions theory by (i) identifying the most 

prominent concepts of power employed in this literature, (ii) discussing complementarities among 

those concepts, whilst (iii) highlighting knowledge gaps and challenges for future research in 

sustainability transitions.  

In the last decade, sustainability transitions research has expanded our understanding of the role of 

power in processes of structural change (Grin, 2010; Hoffman, 2013; Avelino et al., 2016; Avelino, 

2017; Ahlborg, 2017; Rossi et al., 2019; Köhler et al., 2019). This literature has addressed critiques 

against insufficient theorization on the politics and power dynamics underlying and shaping 

sustainability transitions (Shove and Walker, 2007; Meadowcroft, 2009; Smith and Stirling, 2010; 

Scoones et al., 2015; Kern, 2015). In 2016, the Special Issue The politics of sustainability transitions set 

a milestone in consolidating fragmented studies on transitions politics into the broader debate of 

sustainability transitions (Avelino et al., 2016). The Special Issue suggested three specific perspectives 

to expand the transitions scope whilst including issues of agency and governance, namely (i) the role 

of materials in affecting power relations; (ii) the decentralized trait of agency and power; (iii) the 

situated and historical nature of politics and power relations (Avelino et al., 2016).  

Yet, according to Köhler et al. (2019), the power in transitions literature remains fragmented, 

proposing contrasting concepts, perspectives and methods. In addition, various recent studies have 

expanded the range of concepts of power even further. For example, Avelino (2017) draws on the 

Multi-Level Perspective model (Geels, 2002) to propose the POwer IN Transitions (POINT) framework 

that categorizes different types of power (e.g. innovative power exercised by niche actors, reinforcive 

power exercised by the regime, and transformative power exercised by niche-regime actors). Ahlborg 

(2017) argues that power is relational, contingent and situated and investigates the conditions in 

which power relations emerge and are (de)stabilized  throughout energy transitions in Tanzania. Rossi 

et al. (2019) draw a perspective on power in agri-food transitions in the United Kingdom, France and 

Italy that focuses on the reconfiguration of dominant power relations through the empowerment of 

marginalized actors. In fact, Köhler et al. (2019) call for more research that compare and integrate the 

diversity of studies on power and politics to reflect on the implications of the findings to transitions 

theory. 

This paper addresses this knowledge gap and aims to give structure to the dialogue on power in 

transitions and to reflect on challenges of social research in this area. Concepts of power in transitions 

are identified through a systematic literature review, and examined through three analytical criteria. 

The criteria build on the three perspectives established in the  Special Issue (Avelino et al., 2016) whilst 

encompassing more diverse and recent contributions to the conceptualization of power. They are (i) 

power as a means that shapes transitions (Avelino, 2017); (ii) power relations being (de)stabilized 
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throughout transitions (Rossi et al., 2019; Ahlborg, 2017); (iii) the types of power exercised by different 

actors and institutional logics (Avelino, 2017; Köhler et al. 2019).  

Finally, based on the literature review, this paper proposes avenues for future research, with specific 

focus on power that is articulated by bottom-up pressures in sustainability transitions (as called for by 

Avelino et al., 2019; Köhler et al. 2019), or the role of power in grassroots attempts to disrupt 

capitalism whilst enabling societal transformations to sustainability (as called for by Feola, 2019). 

This paper contributes to both the overall conference theme of IST 2020, and to the track “3: Power, 

Agency, and Politics in Transitions”. 
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Abstract 

This article studies the environmental engagement of religious organizations in Germany’s and 

Switzerland’s sustainability transitions (STs). Employing a strategic action field approach, it 

conceives the STs activities of these organizations as embedded in competitive religious fields. 

The study explores how field logics and positions shape the environmental engagement of these 

organizations at the local and supra-local scale. The empirical insights show differences in the 

STs activities (a) between incumbents and challengers and (b) between the supra-local and local 

scale. These differences are outcomes of the organizations’ field positions and the diverging 

institutional logics on the supra-local and local scale. Contrasting challengers, the privileged 

field positions of incumbents grant them access to resources that facilitate the implementation 

of sustainability activities. At the same time, institutional logics on the supra-local scale 

encourage strategic public campaigning for sustainability transitions whereas the logics on the 

local scale promote social bonding with members. 
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Introduction 
Sustainability transitions (STs) research has addressed a broad variety of organized actors from 

different social fields, including political parties, businesses, research institutions, and public 

administrations. By contrast, religious organizations have received comparatively little 

attention (e.g., Ives & Kidwell, 2019; Jenkins, Berry, & Kreider, 2018; Koehrsen, 2018b; 

Mohamad, Idris, & Mamat, 2012). However, more than 80% of the world’s population affiliate 

with a religious tradition (Pew Research Center, 2015). Organizations representing religious 

traditions enjoy a high credibility and public influence in many countries (Casanova, 1994), 

and often have extensive financial and material resources as well as social networks at their 

disposal (Gardner, 2006). They have a transformative potential and have played a crucial role 

in many social transformations (e.g., Civil-Rights-Movement, Anti-Communist Uprising in 

Poland) (Gardner, 2003; Herbert, 2002; Koehrsen, 2019; Lienemann-Perrin & Lienemann, 

2006). Against the backdrop of rising environmental concern, religious organizations 

increasingly assume an active stance in STs, as prominently illustrated by Pope Francis’ 

encyclical “Laudato Si’.” Given the global impact, transformative potential, and rising 

sustainability activities of religious organizations, there is a need to study their role in STs.  

This article focuses on religious organizations in Germany’s and Switzerland’s STs. It explores 

how field logics and positions shape the environmental engagement of religious organizations 

in these countries at the local and supra-local scale. Employing the theoretical perspective of 

strategic action fields (Fligstein & McAdam, 2012), we conceive the environmental 

sustainability activities of these organizations as embedded in competitive religious fields and 

as part of their strategic positioning in these fields. The study shows differences in the STs 

activities (a) between incumbents and challengers and (b) between the supra-local and local 

scale. Based on the strategic action field approach, we argue that these differences are outcomes 

of the organizations’ field positions and the diverging institutional logics on supra-local and 

local fields. 

This article contributes to STs research by (a) scrutinizing the role of religious organizations in 

STs, and (b) proposing a field theory that explains organizations’ sustainability activities 

through their field positions and their embeddedness in institutional logics.   

It is structured as follows: The second section describes the field approach and addresses the 

evolution of religious fields in Western Europe and sustainability as a strategic asset in these 

fields. The third section describes the research methods and the fourth section summarizes the 
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results at different scales. The last section discusses the results in the light of the strategic action 

field approach.  

Sustainability as a strategic asset in Western Europe’s religious fields  
Though mostly drawing on a macro-evolutionary perspective, prevalent transition theories 

transport theoretical implication concerning the strategic action of organized actors in STs. 

According to the Multi-Level Perspective (MLP), incumbents are likely to defend existing 

socio-technical regimes while those promoting STs will be less powerful niche-actors (Geels, 

2014). However, recent scholarship highlights that incumbents may assume different roles and 

become promoters of transitions, supported by institutional “landscape” changes (Turnheim & 

Sovacool, 2020).What activities organizations regard as beneficial will depend on the 

institutional context in which they move. Institutional framings such as environmental and 

industrial policies shape the strategic behavior of organizations, offering rewards for specific 

types of action.  These institutional “landscapes” differ according to the given socio-geographic 

settings and scales and may therefore lead to different organizational activities (Coenen & 

Truffer, 2012). This article shows that organizational actors engage differently in STs at 

different scales. It explains the differences in the engagement through the concept of 

institutional field logics.  

Studying environmental engagement through the lenses of the field perspective  
Field approaches study the interplay of actors by placing an emphasis on their struggles for 

power (Bourdieu, 1982; Bourdieu, 1984; Bourdieu, 2002; Bourdieu, 2006; Bourdieu & 

Wacquant, 1992; Fligstein, 2001; Fligstein & McAdam, 2011; Fligstein & McAdam, 2012). 

The field perspective in this article mostly draws upon Fligstein and McAdam’s (2011; 2012) 

elaborations on social fields: the strategic action field approach. They define fields as “meso-

level social order where actors (who can be individual or collective) interact with knowledge 

of one another under a set of common understandings about the purposes of the field, the 

relationships in the field (including who has power and why), and the field’s rules” (Fligstein 

& McAdam, 2011, p. 3). As such, fields consist of various actors dedicated to a similar purpose 

or topic. They struggle with each other over the dominant positions and benefits in play. In 

order to achieve or maintain dominant positions, actors can also build alliances.  

Hierarchies emerge out of the competitive dynamics: actors dominating the field are 

“incumbents,” while the actors that contest this dominance and seek to take over the dominant 

position within the field are “challengers.” An actor’s position in a field pre-structures its 
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influence in the given field and its access to resources. Based on their position, incumbents can 

generate resources (e.g., financial income) that will facilitate their endeavors to maintain their 

privileged position. Moreover, they will have more power (e.g., networks to decision-makers) 

than challengers do to influence the institutional structure of the given field (e.g., field rules) in 

a way that it benefits their positioning in the field.  

Institutions frame the competitive strategies in a field: collective views, rules, and norms. The 

“rules of the game” (Bourdieu, 2006, p. 226) define which actions are regarded as appropriate 

and thereby limit the array of viable actions. In this way, shared views, rules, norms, and role 

models create specific institutional logics and structure the activity in the field, often leading to 

resembling behavioral patterns among actors (DiMaggio & Powell, 1983). As the institutional 

framing depends on the given field, these logics will be different between fields. Moreover, 

fields can include different scales that develop their own institutional logics (Fligstein 

& McAdam, 2011; Fligstein & McAdam, 2012; Purdy & Gray, 2009).  

Despite its focus on power struggles and institutionalized structures, the field perspective has 

received comparatively little attention in STs research. Nevertheless, several contributions have 

applied the field approach to energy transitions on the national scale (Fuchs & Hinderer, 2014; 

Fuchs, Hinderer, Kungl, & Neukirch, 2012; Hess, 2013) or the local scale (Blanchet, 2015; 

Koehrsen, 2018a). In sociological study of religion, field approaches have been mostly applied 

to national religious fields (Bourdieu, 1971; Bourdieu, 1976; Huber, 2021; Monnot, 2018; 

Seibert, 2010; Stolz & Monnot, 2018). However, there is still little knowledge about how logics 

on different scales of a field may influence the strategic actions of the given actors.  

This article suggest that religious field logics lead to dissimilar environmental activities at 

different scales. Religious fields evolve a specific logic at the local scale that differs from that 

at the supra-local scale.  

The local scale of religious fields consists of congregations as organized actors. Congregations 

are social institutions in which individuals gather on a regular basis for events and activities 

with explicitly religious content and purpose (Chaves, 2004, pp. 1–2). As such, congregations 

are the center of religious community activities. They usually involve local religious leaders 

(e.g., pastor, imam), congregational staff (paid employees or non-paid volunteers) and 

members, participating to different extent in the congregational activities. By contrast, the 

supra-local scale consists of umbrella organizations. These umbrella organizations represent 

the aforementioned congregations in a given area. The area may be regional, national or even 
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international. They facilitate the coordination of the congregations and may represent the given 

faith community towards the public and political authorities in this area.2  

These two scales – local and supra-local – evolve different operational logics and involve 

different actors. Local religious fields involve congregations as crucial actors. The creation of 

social bonds with existing and future members shapes the operational logic of the field. 

Congregations pursue to maintain (and potentially expand) their membership and, therefore, 

relate to their members to serve their members’ spiritual needs. By contrast, supra-local 

religious fields involve umbrella organizations as the central actors. Public recognition and the 

relationship with politics shapes the operational logic of this field. Umbrella organizations do 

not only coordinate the activities of their member organizations but become to a certain extent 

public actors, representing the given faith-community towards political decision-makers and 

the broader public. To what extent congregations are obliged to follow the public 

communications of supra-local umbrella organizations depends on the given faith community 

as well as the subject (e.g., religious sacraments, environmental activities). In the case of 

environmental protection activities, congregations can mostly operate freely and face little 

binding pressure from their umbrella organizations. Here, the local religious leaders (e.g., 

pastor, priest, imam or rabbi) are usually authorized to give instructions. 

Competition on religious fields  
While, traditionally, secularization theories dominated the academic study of religion, today, 

scholarship underpins the remaining influence of religion and even a revitalization in many 

countries of the Global South, as illustrated by the massive growth of new religious movements 

such as Pentecostalism (Anderson, 2004; Berger, 1999; Johnson, 2013). Contrasting these 

tendencies, Western Europe is often portrayed as the “exceptional case” with simultaneous 

secularization and religious pluralization processes (Davie, 2006). Established Catholic and 

Protestant churches suffer decreasing church service participation and membership losses. 

However, other religious organizations have managed to grow in these contexts. Among them 

are Muslim communities, non-established Evangelical free churches (“Freikirchen”), and many 

smaller emerging groups (e.g., spiritual movements; Buddhist centers). Against the backdrop 

of a diversification of religious supply and decreasing religious demand, religion has become a 

                                                 

2 In the case of regional umbrella organizations, they may closely relate to the given federal governments in which 
they are located. However, the areas that they represent do not necessarily match with the political regions (e.g., 
federal states) of the given country; “Länder” in Germany and cantons in Switzerland (e.g., the Northern 
Evangelical Church covers three political states in Germany). National umbrella organizations represent the 
regional umbrella organizations and their congregations at the national scale. 
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competitive field. In this field, different organizations compete for societal recognition as 

“legitimate” religious suppliers and for appealing to religious “consumers” with religious 

services and salvation goods (Bourdieu, 1971; Stark & Finke, 2000; Stolz, 2006).  

Germany and Switzerland have evolved different religious fields. Nevertheless, given the 

strong resemblances in their structures (e.g., type of incumbents, advantages for incumbents, 

field logics), for the most part of this article, they will be described together. In Germany and 

Switzerland, the established Catholic and Protestant churches constitute incumbents. In 

Germany, approx. 28% of the population are affiliated with the Catholic Church and approx. 

26% with the German Evangelical Church while, in Switzerland, approx. 36% are affiliated 

with the Catholic Church and approx. 24% with the Swiss Reformed Evangelical Church 

(Bundesamt für Statistik, 2020; fowid, 2018; REMID, 2020). These incumbents seek to 

maintain their leading position in these fields. To this end, they draw upon advantages that they 

have achieved in their long history as leading religious suppliers: legal recognition by the state, 

relatively stable financial incomes through tax revenues and state payments, religious school 

teaching to shape the religious socialization of future consumers, political influence, and public 

visibility in the mass media. On the supra-local scale, the umbrella organizations can use their 

public influence and political networks. In this vein, the head organizations of the two main 

churches in Germany maintain specific political offices in Berlin directed to the German 

Bundestag. These offices regularly publish political position papers regarding forthcoming 

decision and consultation processes of the parliament and invite parliamentarians to joint 

breakfasts, consultations, religious counseling services, and the celebration church services. 

Apart from being a critical voice in the political debates, a specific goal of these offices is to 

maintain and potentially expand the privileged position of their churches in the German system. 

For this purpose, they frequently join forces, leveraging their resources to have a more powerful 

political and public voice; despite their ethical differences in some other areas (e.g., gay 

marriage, abortion). As such, they publish joint statements directed to parliamentarians, 

countering, for instance, ambitions to reduce their privileges, outlining the benefits of the close 

state-church relationship, or pointing to the need to expand new state funding opportunities also 

to churches (e.g. joint position papers about the “Abschlussbericht der Kommission 

„Weltanschauungen, Religionsgemeinschaften und Staat“ von Bündnis 90/DIE GRÜNEN” or 

the  “Entwurf eines Vierten Gesetzes zur Änderung des Gesetzes über die 

Gemeinschaftsaufgabe „Verbesserung der Agrarstruktur und des Küstenschutzes””). 



7 
 

Other religious suppliers – such as Muslim communities (representing approx. 5% of the 

population in each of the two countries) and the free evangelical churches (approx. 1% in 

Germany and 3% in Switzerland) – are challengers, contesting the incumbents’ position 

(Bundesamt für Statistik, 2020; fowid, 2018). Lacking the resources that come with the 

incumbent position – e.g., state recognition, political influence, public visibility, tax influxes –

, they face limitations in their religious competition efforts. 

Sustainability as an asset in field struggles 
In societal contexts where sustainability increasingly becomes a public key issue, religious 

organizations can use sustainability engagement as a positioning and distinction strategy in the 

religious field. In this case, the struggles of religious organizations do not concern sustainability 

by itself but their positioning in the field. Sustainability becomes a vehicle in these struggles. 

Scholars have suggested that religious traditions and communities over time become more 

environmentally aware and engaged, terming this trend “greening of religions” (Chaplin, 2016; 

Taylor, van Wieren, & Zaleha, 2016; White, 1967). Religious traditions  – such as Buddhism, 

Christianity, Hinduism, Islam and Judaism – are developing new theologies that propose an 

environmentally-friendly reading of the given sacred texts (e.g., Abdelzaher, Kotb, & Helfaya, 

2019; Binay & Khorchide, 2019; Blanc, 2017; Boff, 2011; Brockopp, 2012; Dessi, 2013; Foltz, 

2006; Gerten & Bergmann, 2012; Gottlieb, 2006b; Harris, 1995; Saniotis, 2012; Tucker, 2006; 

Tucker, 2008; Veldman, Szasz, & Haluza-DeLay, 2014b). Apart from “green” reinterpretations 

of the given faith traditions, scholars point to rising environmental activities of religious 

communities, such as public statements, consultations with national and regional governments, 

recycling or tree planting projects, and environmental education (Amri, 2014; DeHanas, 2009; 

Mohamad et al., 2012; Shibley & Wiggins, 1997). The greening initiatives become partly 

visible at the global scale. Global networks and initiatives as well as faith leaders from different 

faith backgrounds have made pro-environmental statements and launched ecological campaigns 

(e.g. “Justice, Peace, Integrity of Creation” by the World Council of Churches, Pope Francis’ 

“Laudato Si’”, “Islamic Declaration on Global Climate Change”). However, national, regional, 

and local religious organizations that affiliate with these global initiatives implement these 

environmental teachings to different extents. The organizational responses to the “religious 

greening” initiatives depend on the given societal context and religious field dynamics, as this 

article will illustrate for the case of religious organizations in Germany and Switzerland. 

In general terms, religious organizations can engage in STs in three ways: (a) public 

campaigning; (b) materialization of transitions; and (c) dissemination of pro-environmental 
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values and worldviews (Koehrsen, 2018b). The first type, public campaigning, refers to the 

public presence and political influence of religious actors (Casanova, 2008). Depending on their 

public visibility and political influence, religious actors can have an impact on public debates 

and political decision-making. They can use this power to promote (or hinder) environmental 

protection via public statements, media presence, and lobbying towards decision-makers 

(Gardner, 2006; Johnston, 2010). The second type, materialization, implies the implementation 

of transition projects (Gottlieb, 2006a; Mohamad et al., 2012). Examples include the installation 

of solar panels, the improvement of energy efficiency in religious buildings, regional 

consumption, or the implementation of recycling programs. Finally, the third type of 

engagement refers to the dissemination of environmental values and worldviews. Religious 

organizations can propagate pro-environmental values and worldviews through sermons and 

religious education (Djupe & Hunt, 2009; Shibley & Wiggins, 1997). 

Against the backdrop of high public concern and rising civil society engagement (e.g., ‘Fridays 

for Future’) as well as increasing political ambitions to reduce carbon emissions in Germany 

and Switzerland (e.g., Germany’s coal phase out, Swiss climate goal to eradicate carbon 

emissions by 2050), there is public pressure for taking pro-active positions on STs. Historically, 

Christian incumbents started to engage in environmental sustainability comparatively early, 

publishing statements for ecological conversation and an environmentally sound energy policy 

since the 1980s (Blanc, 2017). The incumbents’ pioneering environmental role offers an 

advantageous starting position for extending their positioning in the current contexts of debates 

around climate change and STs. In view of this, challengers may feel pressure to follow through 

and engage in STs themselves (DiMaggio & Powell, 1983). Thereby, STs engagement could 

become an isomorphism in the religious fields.  

However, to what extent religious organizations will engage in STs is likely to depend on their 

resources. Actors with more resources at their disposal can employ a greater amount of these to 

undertake STs activities. The amount of resources that actors have at their disposal will be 

related to their field position. As such, incumbents are likely to be more strongly engaged in 

STs than challengers.  

Additionally, the institutional logics of the given religious field will determine to what extent 

such activity becomes a strategic asset in the competitive struggles. While incumbents’ 

positions on the supra-local scale depend on political influence and public visibility, on local 

fields, their activities are directed towards building and maintaining social ties with local 
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religious consumers. These differences may influence the organizations’ stances towards 

sustainability, leading to different STs activities at the local and supra-local scales.   

Methods  
To study the sustainability activities of religious organizations in Germany and Switzerland, 

the analysis focuses on the supra-local fields as well as on local fields in both countries, 

representing one municipality in Switzerland and three in Germany.  

The supra-local scale in each country involves religious umbrella organizations. The analysis 

focuses on the prevalent communities in each country. In both countries, these include the 

Roman Catholic Church, Muslim communities, and Protestant free churches. Moreover, 

mainline Protestants are represented by the Evangelic Church Of Germany (mostly Lutheran 

and some Reformed Protestants) in Germany and Swiss Evangelical Reformed Church in 

Switzerland.  We conducted semi-structured interviews with 13 representatives from religious 

umbrella organizations and analyzed reports and other documents (e.g., flyer material of 

religious sustainability initiatives) as well as existing research about religious 

environmentalism in Germany and Switzerland.  

For the local scale, we use a case-study approach focusing on three midsize cities in Germany 

and one in Switzerland that have 40,000-120,000 habitants and are considered as pioneering 

cities in the ongoing urban low-carbon transition processes. To get a broad overview of the 

activities in the cities, we conducted 31 qualitative semi-structured interviews with 

representatives from religious organizations of different faith-backgrounds (i.e., mainline 

Christians, Evangelical Free Churches, Muslims, Jews, Hindus, Buddhists, Jehovah’s 

Witnesses) as well 25 interviews with non-religious organizations that are strongly engaged in 

the local transition efforts. Interviews were transcribed and analyzed with the support of the 

qualitative data analysis software MAXQDA. Some codes (e.g., general types of activities) 

were fixed before the analysis, while the majority of codes were developed based on the 

material during the analysis.  

Results  

Supra-local scale 
Christian incumbent organizations in Germany and Switzerland have started comparatively 

early to engage in environmental protection at the national scale. Since the 1980s, head 

organizations of the Christian churches have published pro-environmental public statements.  
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In 1980, the German Catholic Bishop conference published “Future of Creation, Future of 

Humanity” in which it stresses that humanity is obliged to preserve a basic stock of creation 

and maintain its diversity. Four years later, the Evangelical Church of Germany issued the 

statement “Agriculture caught between growth and eradication, ecology and economy, hunger 

and excess” in which it promotes solidarity with animals and critically reviews large-scale 

livestock farming. Later publications focus on sustainable agriculture (e.g., 2003: 

Neuorientierungen für eine nachhaltige Landwirtschaft, 2019: Nutztier und Mitgeschöpf! 

Tierwohl, Ernährungsethik und Nachhaltigkeit aus evangelischer Sicht), climate change and its 

relationship to environmental justice (e.g., 2006: Der Klimawandel: Brennpunkt globaler, 

intergenerationeller und ökologischer Gerechtigkeit), and the energy transition (e.g. 2009: 

Umkehr zum Leben. Nachhaltige Entwicklung im Zeichen des Klimawandels, 2011: Der 

Schöpfung verpflichtet: Anregungen für einen nachhaltigen Umgang mit Energie; 2013: 

Empfehlungen zur Energiewende). In several cases, Catholic and Protestant head organizations 

have authored joint statements (e.g. “Reorientations for a Sustainable Agriculture”). 

Contrasting Christian dominion theology, these publications portray human beings as stewards 

of God’s creation. The publications are directed to the wider public as well as societal (e.g., 

business leaders) and political decision-makers and promote “care for the creation.” In this vein, 

the abovementioned political offices of the incumbents invite politicians and societal 

stakeholders (e.g., representatives of agricultural associations) to discuss their environmental 

positions.  

Moreover, incumbents use their access to popular media to stress their environmental 

commitment. For instance, just before Christmas 2019, Germany’s most popular tabloid 

newspaper “Bild” interviewed Cologne’s arc-bishop cardinal Woelki about the climate 

movement in Germany (see Bild newspaper on 22.12.2019). He used this opportunity to point 

towards the fact that creation care has been a topic for Christian churches long before the 

‘Fridays For Future’ movement. Finally, delegations from German umbrella organizations 

participated at the COP to campaign for climate justice (see for the engagement of religious 

actors at COP also Betz, 2020; Glaab, 2017; Glaab, 2021). 

While the incumbents in Germany assume a strong role in public debates and the political 

sphere, this is slightly different in Switzerland. Historically, religious actors tend to be less 

vocal on their political positions in Switzerland. Nevertheless, there have also been public 

statements that sought to influence environmental politics (e.g., 1983: Energie, Umwelt und 

Gesellschaft. 2019: Klimapolitik – Ein Anliegen der Kirchen). In Switzerland a group of 
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Catholics and Reformed Protestants founded the ecumenical association "oeku Kirche und 

Umwelt” in 1986. This association launches public statements and participates in governmental 

consultation processes.  

Although public communication related to the “care of creation” started early, the 

implementation of measures within the churches has taken longer and is an ongoing process. 

Whereas undertaking measures has been more controversial in the past, today, environmental 

officers perceive the churches’ leadership as standing more clearly behind the engagement.   

“so when we developed this concept for climate protection in the last two years, there 

were no more basic conflicts. That is, on the one hand, because the bishop and the 

leadership of the diocese supported it. If they didn’t support it, then it would be more 

difficult.” (Interview 4). 

This is related to the changed societal context in which climate change and environmental 

protection receive high public attention. To undertake measures, umbrella organizations aim to 

coordinate materialization and dissemination activities directed towards their local 

congregations. As such, umbrella organizations in Germany have hired environmental officers 

and created environmental departments that develop and market climate concepts, 

environmental funding schemes, management programs and certification systems (e.g., “Green 

Rooster”), as well as guidelines for eco-sermons. Environmental officers assume an internal 

coordination role for the sustainability activities of their religious organizations. At the same 

time, they have to reflect the environmental activities of these organizations towards the society 

and closely relate to the public environmental concern, thereby referring to the institutional 

logic at the supra-local scale that stresses societal legitimacy.  

“There is a need to have a position that (…) represents the church in environmental 

questions and questions around creation. There is need for the church leadership, there 

is need for a bishop, and perhaps also for a head of the ecclesiastical council who deal 

with this topic at their level (…). However, if the position of the environmental officer 

did not exist, many of the contacts would not work and there would be the question “Is 

the church doing anything in this?” or “Why does the church not do anything?” (…) 

This is always about societal attention cycles. (…) And now we have with this big topic 

climate again something socially assuming such a broad space that it becomes reflected 

in all our church target audiences.” (Interview 24) 
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In Switzerland, the aforementioned association oeku seeks to disseminate environmental 

awareness among Swiss Catholic and reformed congregations. To this end, it draws upon 

similar activities as the German umbrella organization, providing, for instance, programs for 

the celebration of “creation time” to congregations and offering consultancy and guidelines to 

reduce the energy consumption of church buildings. In this context, since 2015, it has also 

launched the environmental certification “Green Rooster” to congregations which draws upon 

similar certifications in Germany.  

By contrast, challengers have engaged later and, so far, to a lesser extent. Nevertheless, head 

organizations of the Evangelical free churches and Muslim communities underline that they 

have ultimately placed more emphasis on sustainability. As such, the Swiss Evangelical 

Alliance has founded a working group on “Climate, Energy, and Ecology” in 2007. In Germany, 

the head organization of the free Evangelical churches has co-founded together with evangelical 

development NGOs the German branch of the Micah Challenge initiative. This initiative started 

in 2004 to advocate for the Millenium Development Goals among evangelical constituencies. 

In its most recent information brochure “Do it for the Love. For a Creation in Balance.”, the 

German branch addresses climate change and other forms of environmental degradation (e.g. 

waste pollution), promotes creation care and environmental justice, and suggests individual as 

well as political transition activities. Similarly, Muslims highlight their rising interest in the 

topic. Though the topic is not new for them, it has recently received more interest: “Only 

currently, in the last few years, after all these environmental catastrophes and so on, we have 

been made more aware. And we took the issue seriously, MORE seriously.” (Interview 40)  

Moreover, Muslim umbrella organizations also consider the public benefit of an increasing 

environmental engagement. Reflecting on the controversial media coverage about Islam and 

Muslims, a presentative of a Muslim umbrella organization points towards the advantages of 

such a positioning, thereby stressing the importance of societal legitimacy at the supra-local 

scale:  

“One would simply get away from the everyday stuff that Muslims are accused of. That 

they are terrorists, that one has a bad picture of Islam, of the Muslims. Where one could 

simply show: Wow, Muslims also think for our environment.” (Interview 5) 

Accordingly, in 2016 a Swiss umbrella organization has published an information brochure 

with the title “Environmental Protection and Sustainability in Islam.” Moreover, in Germany, 

some challengers participate in the interreligious environmental initiative “Religions for 
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Biological Diversity” supported by the German Agency for Nature Conservation (see also 

Dohe, 2021).  

In total, challengers show smaller, but increasing sustainability activities, acknowledging the 

importance of the subject. The few activities are mostly related to public campaigning. 

Challengers tend to justify their lower activity through the lack of resources. Doing so, they 

implicitly explain the extent of their activity by their subaltern field position.  

“Environmental protection is such an issue for the wealthy. If you don’t have any 

financial difficulties, if you know, yes tomorrow I have enough to eat, tomorrow I can 

pay the electricity in the mosque, tomorrow I can also pay the Imam, that won’t be a 

problem, then you can say: Okay, now we can also dedicate ourselves to this topic. But 

if you’re always in this financial emergency, as is the case with 99 percent of the 

mosques (...) you just don’t have time to deal with this topic properly now.” (Interview 

5) 

Contrasting incumbents, challengers do not receive church taxes and have less access to 

political decision-makers to lobby for support. At the same time, they suffer from lower public 

legitimacy and sometimes even negative media coverage, both inhibiting them to place their 

needs at the political agenda to improve their field positions (Nurullah, 2010; Pollack, Müller, 

Rosta, Friedrichs, & Yendell, 2014; Saeed, 2007). In this situation, engaging in sustainability 

to create positive media attention becomes a viable strategy (for examples from Muslim 

communities in UK, see DeHanas, 2009; Gilliat-Ray & Bryant, 2011; Hancock, 2019), but one 

that can be followed through only with limited resources.  

Local Scale 
Though congregations represent the aforementioned faith communities on the local scale, the 

sustainability activities of the umbrella organizations do not necessarily translate to the local 

scale of congregations. Within the same faith traditions, local faith communities may assume 

different environmental positions (Huber & Koehrsen, 2020; Ives & Kidwell, 2019; Köhrsen, 

Blanc, & Huber, 2021; Lawson & Miller, 2011; Taylor et al., 2016). While some support 

environmental action, others may prevent them and promote environmentally unsustainable 

worldviews and lifestyles (Artur & Hilhorst, 2012; Barker & Bearce, 2013; Haluza-DeLay, 

2014; Roscoe, 2016). As such, the “green” teachings of religious traditions do not automatically 

translate into strong environmental attitudes at the congregational level (see also Torabi & 

Noori, 2019; Vaidyanathan, Khalsa, & Ecklund, 2018). Veldman and Haluza-DeLay phrase 
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this in the following way: “denominational statements and education programs have had 

difficulty penetrating to the grassroots” (Veldman, Szasz, & Haluza-DeLay, 2014a, p. 7). The 

extent to which congregations can act in an autonomous fashion, depends on the organizational 

structure of the given faith community. However, in terms of environmental activities, the 

studied congregations tend to enjoy high levels of freedom. As such, environmental officers 

from incumbent umbrella organizations assume mostly a consulting role for congregations. 

“And, of course, one of the goals is that they (referring to environmental officers) 

provide a lot of consulting and support in congregations. This will be based on voluntary 

participation. That means we can never force a congregation to do something in this 

area. We always have to hope that there is also interest from below. And we have to 

support initiatives on the local level as good as we can wherever they exist.” (Interview 

4) 

Among representatives from incumbent congregations, there is a strong agreement that 

churches must seek to protect the environment, thereby caring for the creation. For this, 

representatives give different reasons with some providing secular motivations such as the fact 

that “we have only one earth” (Interview 12) and others referring to Christian eco-theology and 

the efforts of greening “the” church such as Pope Francis’ Laudato Si’.  

“I consider it typical that we, from my understanding of church, have an obligation to 

be active in the world, in particular for the benefit of mankind, and creation as well, 

because that is my biblical background which is clear to me, cultivate and preserve” 

(Interview 7) 

Contrasting the strong agreement on environmental protection, only some of the local 

incumbent congregations undertake sustainability activities. Most local Catholic and Protestant 

congregations show a low degree of engagement. Even when obliged by their umbrella 

organizations to adapt to more environmentally friendly standards, congregations may still find 

ways of avoiding to implement these. As such, one representative from an umbrella 

organization reported that they supplied congregations with new, more environmentally 

friendly cleaning products (Interview 17). However, many congregations just moved these new 

cleaning products away and continued to work with the old ones. Learning about this, officers 

of the umbrella organization withdrew the old cleaning products from the congregations and 

strongly requesting them to work only with the new products. Nevertheless, in response to this, 

some congregations still circumvented this request and continued to use the old products that 
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they had secured in hidden storages from the umbrella organization. Consequently, 

representatives of umbrella organizations face extensive resistance in implementing more 

environmentally friendly measure in congregations. In this specific case, networks of existing 

practices (i.e., use of existing cleaning product), as also highlighted by practice theory (Shove 

& Walker, 2010; Shove & Walker, 2014), appear to have obstructed the spreading of the new 

more sustainable practice among congregations.  

Given the aforementioned autonomy of congregations, the undertaking of environmental 

activities in congregations beyond those prescribed by umbrella organizations depends on the 

personal commitment of the congregations’ leadership or members. However, representatives 

from congregations perceive that there is no specific interest in environmental sustainability in 

their communities:   

“So, there are no people that are particularly passionate about the issue of creation (…) 

there is no group. No, we don’t have anything like that. It’s worth noting that, because 

in the last local election the Green party had results above the state’s average. With 30 

percent (…) Yes, so there are a lot of conservative people here but the campaigners, so 

to say, do not seem to be part of the Catholic congregation.” (Interview 19) 

Accordingly, environmental engagement appears to offer little possibilities to strengthen the 

social bonds with local members or expand the membership basis and thereby barely matches 

the institutional logic at the local scale. However, this changed to some extent in 2019 with the 

climate strikes emerging in German and Swiss municipalities. In this context, congregations 

started to collaborate with ‘Fridays For Future,’ offering their buildings to host meetings of the 

movement. Moreover, many churches rang bells for the climate strike and stopped their church 

tower clocks at 11:55 to remind the local population of the coming climate catastrophe.  

Apart from the aforementioned collaborations with ‘Fridays For Future,’ even the more 

engaged congregations barely draw on public campaigning for promoting environmental 

sustainability. Only in one occasion, an interviewee reported that a local parish magazine had 

addressed the topic of energy consumption (Interview 17). In this statement, they reacted to 

members’ criticism about the reduction of the heating system leading to low temperatures in 

the church building. Nevertheless, pastors constitute public figures in their local spaces. As 

such, one environmentally engaged pastor stresses that he uses his visibility to signal the 

environmental stance of the church. 
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“I find it important that I as a PASTOR can be seen in the bus. That is a very clear signal 

for me. Yes, that I not only ride around here individually but that people see me in the 

BUS and they see me on the bike. For me that is part of the credibility as a church when 

we do things, that I also apply this to my personal behavior.” (Interview 7) 

Environmentally engaged congregations have focused more strongly on materialization and 

dissemination activities. As such, they undertake energy efficient refurbishment projects and 

other measures to reduce the energy consumption of their buildings, implement environmental 

management programs (e.g., “Green Rooster”),  install photovoltaics on their buildings, impose 

recycling schemes, and change their provision systems towards a green, regional, and fair 

consumption.  

Contrasting local challengers that often need to rent spaces to celebrate their religious services, 

local incumbents manage their own congregational facilities. Therefore, incumbents are subject 

to official building regulations (e.g., new energy efficiency standards) and need to undertake 

refurbishment measures to fulfil new regulations while at the same time maintaining their 

historical buildings. To this end, they employ construction professionals that manage the 

facilities and take care of the refurbishment measures. Apart from the environmental 

sustainability, the well-being of staff and members that use these facilities stands in the center 

of the refurbishments.  

“(…) we try to (refurbish) also in favor of our people there, who are actually in the 

building. There is a completely different room climate. A different – I would say – feel-

good factor. And what is often a topic in building today is also allergies and so on, many 

people can no longer tolerate all these chemical additives that are often found in building 

materials.“ (Interview 20)  

To facilitate the refurbishment, incumbents can draw on their financial influxes. For instance, 

one Catholic cantonal church generated a substantial financial surplus that it used to build a 

fund to support the energy efficient refurbishment of local church buildings. Despite the 

availability of financial resources, incumbents still need to economically assess the benefits of 

these investments, as there are limitations to the funds and they may face internal criticism 

concerning the costs of the refurbishments. Therefore, internal resistance and hesitations of 

external collaboration partners sometimes lead to the cancelling of such projects.  

Finally, pastors of incumbent congregations mentioned that they seek to address environmental 

protection (e.g., in the form of “creation care”) in sermons, religious school teaching, staff 
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training, and in their scouts groups. Despite their activities, even the more engaged local 

Christian incumbent organizations usually perceive themselves as followers rather than 

frontrunners in the context of the broader transition processes in their cities. Comparing their 

activities with those of pioneering transition actors from other social fields (e.g., economy, 

politics), pastors critically portrayed the role of local churches as jumping on a running 

bandwagon. This is also illustrated by the abovementioned increase in congregations’ 

environmental engagement in the context of the local climate strikes that were initiated by 

‘Fridays for Future.’  

While the incumbents already show a lower level of activity in local religious fields, activities 

among challengers are mostly absent. Challengers tend to agree on the relevancy of the topic, 

but they do not perceive it as their priority. They also point out that they have fewer resources 

at hand than the incumbents do and therefore, have to set clear priorities for spending these. 

One representative of a local free protestant church justifies their non-engagement in the 

following way:  

“(…) if it is a BIG church, so they say yes, the Catholic one in central Switzerland, they 

have so much money, and they have a professional for almost for everything. And then 

it is of course different, then you can also have one for ecology,(...). But we, who have 

to pay everything with every donation somehow. We have quite other holes that we have 

to fill and first we have to see that it works,. (...) That one acts future-oriented, but to 

have a group now that is changing society in this domain, we simply have no power. At 

the most if there was someone here who would say, hey, I'm fully in there, if anyone 

wants to help, (...) And when we find people like that who are committed, then, we 

support them. You might have to look a bit more to see with what priority and so (...) / 

Because ecology is just a secondary topic, that's so.” (Interview 9) 

The amount of resources is related to the field position of the actors. While incumbents receive 

tax money and state support, challengers have to generate their financial means through funding 

(e.g., tithing) from their active members.  

In local religious fields, congregations focus on the direct relationship with their local members. 

As such, the maintenance of the local religious community (e.g., including payments for the 

infrastructure), the carrying on with the daily religious business (e.g., organizing church 

services), and the immediate concerns of their constituencies (e.g., social exclusion, anxieties) 

stand at the center. As such, one interviewee from an evangelical congregation explains that 
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they are “less nature-related, but more focussed on humans” (Interview 6). The interviewee 

continues describing the main activities and foci of the church, thereby illustrating the local 

institutional logic:   

“our most central thing is the church service on Sundays. Further, we have small groups, 

(…) house groups, or interest groups, or just working groups. We also have (…) on 

Sundays, we offer food once a month, (...) Because – as I said – besides the church 

service the community is important to us (...) and that is basically how it has developed 

(…) these are actually components of church congregation(s) as we understand them, 

yes, just church service, then small groups, also to be together in small groups and just 

also, what is very important, to be there for each other.” (Interview 6)  

Local challengers employ their limited resources for these topics. Given the strong restrictions 

that challengers face in terms of staff and finances, they perceive environmental sustainability 

only as a subordinate subject that they cannot focus on. Though vested with more resources, 

even among the local incumbents, only some congregations actively engage in STs, as they 

have not perceived it as sufficiently relevant among their constituencies.  

Discussion  
Against the backdrop of little research about institutional logics at different field scales and the 

role of religious organizations in Western Europe’s STs, this paper has scrutinized the activities 

of religious organizations from different faith backgrounds in Germany and Switzerland at local 

and supra-local scales. The results demonstrate differences in the STs activities between (a) 

incumbents and challengers as well as between (b) supra-local and local scales of the religious 

field.  

Incumbents tend to show a stronger engagement in STs processes than challengers on both the 

supra-local and local scales. At the supra-local scale, Christian incumbent organizations visibly 

engage in STs. They do so, in particular, in the form of public campaigning, thereby parading 

their engagement for sustainability. Engaging in important societal issues enables incumbents 

to legitimize their privileged positions. Contrasting existing research in the field of religion and 

ecology stipulating that religions will help to legitimize STs in the given societies (Bergmann, 

2009; Gardner, 2003; Gardner, 2006; Gottlieb, 2008; Hitzhusen & Tucker, 2013; Holmes, 2006; 

Posas, 2007; Rolston III, 2006; Tucker, 2006), this article suggests that sustainability may rather 

help to legitimize religious organizations. As such, incumbents draw on sustainability and other 

burning societal issues (e.g., social inequality) to consolidate their position in the religious field. 
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At the same time, their challengers perceive the rising relevance of STs and partly jump on the 

bandwagon. These tendencies point towards a broadening of STs on the supra-local scale and 

may indicate the emergence of an isomorphism. The “pioneering” activity of incumbents also 

contrasts prevalent transition theories such as MLP, suggesting that incumbents will support 

the socio-technical regime (Geels, 2014). This is related to the fact that the incumbents studied 

in this article do not seek to position themselves on business fields related to the socio-technical 

regime. They act in the religious field with distinct institutional logics, seeking to generate 

legitimacy through sustainability activities.  

At the local scale, the overall transition activity is lower. Though local incumbent organizations 

usually agree on the importance of sustainability, only some of them actively engage in 

transition efforts. This leads to a macro-micro gap in the incumbents’ transition activity: the 

more intense transition engagement of the head organizations does not become manifest in their 

local congregations. Moreover, contrasting the supra-local scale, the transition engagement 

concentrates on materialization and dissemination activities. Transition efforts among 

challengers are virtually absent, even though they regard the topic as important and feel the 

need to justify their lack of engagement by pointing to the lack of resources.  

Scale Incumbents Challengers  
Supra-local (umbrella 
organizations) 

• Public campaigning through 
statements 

• Lobbying activities towards 
decision-makers 

• Funds and guidelines for 
congregations 

• Public campaigning through brochures 
and participation in sustainability 
initiatives 

Local (congregations) • Prioritization of other, bonding-
related activities (e.g., church 
services, social welfare) 

• Materialization through church 
refurbishments 

• Prioritization of other, bonding-related 
activities 

• Lack of resources 

Table 1: Sustainability activities of religious organization at different scales and in different field positions 

One might argue that the differences in the transition efforts between incumbents and 

challengers depend on their religious traditions: Christian theology provides a more potent 

environmental ethic than other traditions, leading Christian churches to be more involved in 

STs. However, this perspective faces at least two pitfalls: First, research about religious 

environmentalism shows extensive differences among Christian churches and hints towards 

many cases where Christian organizations barely exhibit any interest in environmental 

sustainability (Öhlmann, Frost, & Gräb, 2016) or are even hostile to the topic (e.g., evangelical 

Cornwall Alliance in the US) (Barker & Bearce, 2013; Jenkins et al., 2018). This contribution 

underpins these findings by disclosing stark differences between Christian supra-local and local 
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scale engagement. Second, all of the major religious traditions provide scriptural basis for 

environmental activity and have developed eco-theological schools that highlight the 

environmental dimension of their faith (Chaplin, 2016; Tucker, 2006). How religious 

organizations bring forward these scriptural predispositions appears to depend on their field 

positions and the societal embeddedness of the given religious field (e.g., public environmental 

concern).  

The field position plays an important role by defining the access to resources. The Christian 

incumbents have access to tax revenues and governmental support. In particular, the head 

organizations use their resources to engage in STs and seek to redistribute them to their local 

congregations through environmental funds and support schemes. However, STs activity is not 

a mere question of resources. It also depends on the institutional logics of the given fields, as 

the differences in the activities on the supra-local and local scale demonstrate.  

On the supra-local scale, religious organizations seek public visibility and political contacts to 

maintain and improve their field positions. Therefore, umbrella organizations are highly 

receptive to public and political agendas. If sustainability becomes a public and political key 

issue, religious umbrella organizations are likely to take this topic up, potentially becoming an 

isomorphism on the supra-local scale. However, institutional logics on the local scale are 

different. Religious organization strive for establishing and maintaining connections to the local 

clientele, serving their demand for salvation goods and attending their daily concerns. If local 

religious organizations do not perceive STs activities as serving this end, it will not play a major 

role in their agendas.  

Consequently, religious STs activities appear to depend on the specific field dynamics. 

Sustainability becomes a major concern of religious organizations only when it matches with 

the working principles of the given field scale. Following this line of argument, local religious 

organizations will more intensively engage in STs when sustainability becomes useful for 

building social relationships with the local clientele. The popularity of the ‘Fridays For Future’ 

movement indicates developments in this direction. Identification with sustainability becomes 

a bonding feature for creating social ties among young people. Against the mass appeal of 

‘Fridays For Future’, local religious organizations have started to intensify their STs 

engagement and created multiple links to the movement. As such, local religious fields appear 

to be in evolution.  
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Abstract: 

Interest in sustainability transitions occurring in context of development, poverty, 

inequality and exclusion has been growing steadily in the past years (Swilling and 

Annecke 2012, Marx et al. 2015, Wieczorek 2018, Ghosh et al. 2019, Schiller et al. 

2020). We find evidence of this in the growing number of publications concerning 

sustainability transitions in Global South contexts, and in the growing number of 

members in the STRN thematic group "Transitions in the Global South". To provide a 

space for transitions scholars working on and in these diverse contexts (mostly but not 

only in geographically southern countries) to discuss their research, share experiences, 

and explore a common research agenda, we propose this Dialogue Session.  

Although anchored in mainstream transitions thinking, scholars working in or on Global 

South contexts may have different research experiences and face different hurdles in 

both their empirical and conceptual research than do scholars in the Global North. In a 

bottom-up process, we gathered issues that speak to the broad experience, expertise, 

and interests of scholars working on these contexts. Many of these issues emerge from 

the 2019 STRN research agenda, but more knowledge exchange is necessary to better 

understand, enable, and steer transitions in the Global South. In particular, we seek to 
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discuss several specific issues that were highlighted in a similar dialogue session at IST 

2019 and subsequent continued dialogue with group members. 

One key issue is that although the SDGs are expected to impact positively on the global 

population's well-being, they continue to emphasize the conventional development 

paradigm, including the transfer of knowledge and technologies from the Global North to 

the South. What happens when this transfer produces undesired outcomes? Looking 

beyond the discussion on knowledge and technologies transferred from the Global North 

to the Global South, the network started understanding transitions processes between 

countries and regions in the Global South, and from the South to the North. How do 

interlinkages between systems work in Global South contexts? How do cities in the 

Global South facilitate innovation across multiple systems? How would transitions impact 

on global value chains? How can countries in the Global South lead and drive  transitions 

to more sustainable value chains? These are some of the questions that we believe 

migth guide a fruitful dialogue during the session.  

Another important issue currently emerging in the community is, how do we move 

towards the idea of 'just transitions', that are fair to countries in both hemispheres, on a 

global scale? How could transitions address the issue of growing inequality in global 

economy? What role can transnational actors - e.g. NGOs and companies, but also 

standard-setting bodies such as Fairtrade - play in linking transitions in the Global North 

and Global South?  

Starting with an open dialogue, parts of this session will follow a World Café setup in 

order to foster interactions on these topics and to gain insights from Global South 

scholars and practitioners attending IST2020. Following the intellectual debates, the final 

half hour of the session will be dedicated to network building – in connecting from 

colleagues around the world to nurture the group “Transitions in the Global South”. 

Keeping the group open and inclusive is a fundamental aim, therefore we will seek 

initiatives and collaborations for organizing activities for the group over the coming year. 

We believe that an engaged and enthusiastic community of scholars working on 

transitions in Global South is in the making and can be more active in strengthening the 

network. This dialogue session at IST 2020 will be an opportunity to bring them together, 

learn from each other, and celebrate the diverse knowledges and skills that the 

individuals can potentially bring to the group, which is so crucial for governing 

sustainability transitions at a global scale.  

Beyond IST 2020, results from the sessions - i.e. participants' insights - will be used to 

reflect on the academic debate regarding sustainability transitions In the Global South 

(Hansen et al. 2018, Wieczorek 2018, Köhler et al. 2019). We aim to publish a short 
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commentary in Environmental Innovation and Societal Transitions synthesizing these 

reflections on the interplay between empirical and theoretical insights regarding 

sustainability transitions in the Global South.  
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Submission of abstract for speed talk session: 

Most relevant conference track: (7) Geography of Transitions: Space, Scales, Places 

 

Social innovations in the energy sector (SIE) such as energy cooperatives and prosuming have 
attracted increased interests both as a source of enabling sustainable energy transitions and as 
a relevant field of experience and learning (Fressoli et al., 2014). SIE can be understood as 'new 
ways of doing, thinking and organising’ energy (Avelino, 2017:1) and therefore largely depend 
on the networks they are embedded in, since these networks can form niches that enable or 
impede social innovation (Wolfram 2018). This particularly applies on an urban scale, as cities 
can be characterized as 'contexts of high institutional thickness' (Wolfram 2018:21). However, 
the different roles of cities - e.g. as intermediary, consumer, role model, policy maker - in shaping 
conditions for SIE is so far understudied. These different roles need to be specified to further 
analyse how they shape conditions for SIE. The main research question addressed within this 
contribution therefore is: Which different roles of the city can be specified and how do these 
roles shape conditions for SIE to take place? 
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To answer this question, a policy network analysis is conducted based on a case study of 
Mannheim. Mannheim is a particular interesting case to study the policy network enabling or 
impeding SIE on the urban scale: It is one of Germany's most compact and diverse metropolis 
and continues to grow. Currently, the City of Mannheim is on the way towards a new urban 
governance structure. Committed to increasing energy efficiency and the use of renewable 
energy sources, the City has instituted a structure for climate and energy saving advice, an 
energy efficient funding schemes and a scope of action with the strategy "Mannheim on climate 
track". Networking activities are increased between stakeholders and broad-based involvement 
and participation for a liveable city are enabled. 

The analysis of policy networks serves to get a deeper understanding of the relations between 
key actors at the urban scale (e.g. policy-makers, city administration actors, energy utilities, 
businesses, initiatives and network organisations) and to identify enabling and impeding 
network structures for SIE. Policy network analysis allows for a comparative analysis of beneficial 
and conflicting relations and identifies structures in actor relations, such as the importance of 
actors, the density of relations, and the presence of supporting or conflicting relationships 
(Wasserman & Faust, 1994; Scott, 2000; Henry & Vollan, 2014). It is therefore the prime choice 
for analysing how certain actor constellations on the urban level can enhance or inhibit the 
development of energy initiatives. The study draws on structured interviews with city officials, 
policy makers and intermediary organisations, energy companies and networks of energy 
initiatives. 
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Thematic focus: 

The multiple environmental and social challenges of the Anthropocene propels a search for new forms 
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Abstract 
 
Analysing the emergence and development of technologies through the lens of innovation 

system structures and functions is a well-established practice in the sustainability transition 
scholarship (Bergek et al. 2015; Bergek, Jacobsson, et al. 2008; Carlsson and Stankiewicz 1991; 
Hekkert et al. 2007; Wieczorek and Hekkert 2012). When exploring how actions of different 
stakeholders affect the system and how some mechanisms induce, while others block innovation 
(Bergek, Jacobsson, et al. 2008), ‘the state’ is often perceived as a unitary actor with a unified 
objective and capacity to act. However, while governments and its ministries are responsible to 
design policies, government agencies or intermediary organisations related to the government are 
implementing them. These different government organisations usually correspond to different 
policy domains, might have separate intentions, and are equipped with a diverse set of knowledge, 
expertise, and manpower. At the same time, many technological innovation systems comprise a 
set of complex, interacting sub-technologies of diverse characters that cater a multitude of 
purposes. Socio-technical innovations that respond to a mission-oriented policy package often 
consist of many technical sub-components, involve a large set of stakeholders, immediately evoke 
uncertainties, and can trigger significant social, economic, and political consequences. They also 
span across various policy domains and government organisations. Policy design and policy 
implementation, therefore, often do not align. Combined, it follows that public agencies across 
domains and governance levels, when designing and implementing innovation-related policies, 
become separate stakeholders in the system and affect the development of the technological 
innovation system differently. This poses a challenge to public administrations and other 
stakeholders in the innovation system alike and merits the question, how and to what extent do 
public administrations influence technological innovation systems? 
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In this paper, I combine insights from the transition scholarship in form of the technological 
innovation system approach and from the public administration literature – a junction that has not 
been explored extensively before, therefore contributing to the conceptual discussion regarding 
governance and agency in innovation systems. I show that the primary public administrative 
challenge with regard to innovation systems is one of policy design and implementation 
coordination. I conceptually compare three policy coordination modes – hierarchical, market-
based, and network-oriented (Bouckaert, Peters, and Verhoest 2010) – and show that in the realm 
of innovation policy, the coordination instruments associated with these modes vary and influence 
the system’s outcome differently. I analyse how the policy coordination instruments affect each 
technological innovation system function and thus, the system as a whole. I conclude that it is 
inalienable to include public-administrative practices in innovation system analyses because the 
influence of public agencies can directly induce or block system functions, and thus innovation. 
The extent to which public administrations can influence the innovation system depends on the 
coordination mode used. This implies that both transition scholars and policymakers ought to 
consider politico-administrative processes to make sustainability transitions happen. I exemplify 
my conceptual contribution with a brief case study of autonomous vehicles in Estonia. 
 
 
Key words 
 

policy coordination, public administration, policy design, policy implementation, technological 
innovation system, mission-orientation, autonomous vehicles, Estonia 

 
 
Word count: 
 

8,482 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer 1: 
This paper is work in progress. Please, do not disseminate further without prior 
permission by the author. 
 
 
Disclaimer 2: 
Since this paper is presented at an online conference where direct and informal interaction 
pre-/post-presentation is limited or even impossible, the author would appreciate any 
feedback in written format via email to andreas.kopp.16@ucl.ac.uk. Many thanks. 



Coordinating Innovation  Kopp, A.P. (2020) 

  3 
 

1. Introduction 
 

The current trend to tackle global, wicked challenges, like climate change, through mission-
oriented innovation policy as observed in countries like Sweden on a national level, sub-nationally 
in regions like Baden-Württemberg in Germany, or supra-nationally as in the EU, reinvigorates 
one of the oldest, yet still most striking challenges for governments: How to coordinate policies 
across policy domains, on the one hand, and across policy design and policy implementation 
between government organisations, on the other? Mission-driven policies inevitably, and by 
definition, spread across sectors, involve a large number of stakeholders with diverse interests, and 
can cause both positive and negative ramifications across socio-technical systems. Most often, they 
affect various government agencies, e.g. regulators, and are affected, in turn, by the behaviour of 
agencies. Missions such as the quest for sustainable, smart, and accessible urban transport, for 
example, trigger environmental, transport, infrastructure, housing, and even digital policies. Future 
scenarios include shared mobility solutions and autonomous vehicles that complement existing 
transport networks and reduce the need for individually owned cars. Such set ups would not only 
challenge the customary human behaviour but would also impose new issues for governments.  

The most common approach to investigate emerging technologies, particularly in the 
sustainability transitions context, is through technological innovation systems (Bergek et al. 2015; 
Bergek, Jacobsson, et al. 2008; Carlsson and Stankiewicz 1991; Hekkert et al. 2007; Wieczorek and 
Hekkert 2012). This analytic perspective can also be employed in the context of mission-oriented 
innovations. The actions of different public agencies in the system can induce or block innovation 
(Bergek, Jacobsson, et al. 2008), which is why ‘the state’ cannot simply be perceived as a unitary 
actor with a unified objective and capacity. Whereas governments, legislatures, and ministries are 
responsible for designing policies, public agencies or intermediary organisations are implementing 
them on behalf of the government. Paired with the complexity of novel innovation systems that 
cater an overarching, cross-sectoral mission and also cut across various policy domains, policy 
design and policy implementation often remain misaligned. It follows that public agencies across 
domains and governance levels, when designing and implementing innovation-related policies, 
become separate stakeholders in the system and, therefore, affect the development of the 
technological innovation system differently. This merits the following research question: How and 
to what extent do public administrations influence mission-oriented innovation systems? 

Accordingly, this paper combines insights from the transition scholarship in form of the 
technological innovation system approach and from the public administration literature – a 
junction that has not been explored extensively before. I contribute to the conceptual discussion 
regarding governance and agency in innovation systems, particularly in the context of mission-
oriented innovation policy. I conclude that the nature of mission-oriented policy packages paired 
with the often-observed socio-technical innovation resulting from such policies increases the 
influence of public agencies on the system. The impact of public agencies, however, depends on 
the dominant policy coordination mode employed in the respective jurisdiction, and can change 
as a response to the challenges emanating from the socio-technical innovation. Public 
administrations, hence, become a central part of the innovation system and should not be 
considered as a unitary state actor. Instead, the capacity, centrality, and flexibility of public agencies 
and their (in)ability to change their practices can block or induce innovation systems and accelerate 
progress towards the mission-goal. In other words, the dominant policy coordination mode in use 
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to govern innovation systems can provide a feedback mechanism between policy implementation 
and policy design, and thus catalyse the development of the innovation system as a whole. 

The paper is structured as follows: The next section briefly outlines the existing scholarship in 
both public administration and innovation studies, focusing on policy coordination and system 
intervention aspects. Thereafter, section 3 introduces a new analytic framework that allows the 
investigation of the role of public agencies in innovation systems, and thus, to bridge the gap 
between two formerly mostly separate disciplines. Section 4 applies the framework on a single case 
study on autonomous vehicles, a prime example of a complex innovation system, to demonstrate 
how such an analysis could look like and why it is valuable – for scholars, innovators, and policy 
professionals alike. In section 5, I discuss the findings and their implications, before I conclude. 
 
 
2. Literature Review 
 

Analysing the emergence and the development of technologies through the lens of 
technological innovation systems (TIS) is a well-established practice in innovation studies (Bergek, 
Jacobson, et al. 2008; Bergek, Jacobsson, et al. 2008; Carlsson and Stankiewicz 1991; Edquist 2014; 
Hekkert et al. 2007; Wieczorek and Hekkert 2012). The approach is rooted in evolutionary political 
economy (Nelson 1994; Nelson and Winter 1982) and assumes a systemic relationship between 
factors, or stakeholders, where feedback loops affect outcomes across the entire system (Meadows 
2008). The most common approach is to analyse systems through a functional analysis (Bergek, 
Jacobson, et al. 2008; Hekkert et al. 2007; Johnson 2001; Wieczorek and Hekkert 2012). These 
functions define the mechanisms that render the system more or less innovative and include 
knowledge creation and diffusion, entrepreneurial experimentation, guidance of the search, market 
formation, resource mobilisation, legitimacy creation, and the generation of positive externalities. 
If all of these factors are in place, the system allows a technology to emerge and to be innovated, 
i.e. the technology can be “conceived, developed, codified, and deployed” (Brooks 1980, 66) and 
also commercialised. Note that the role of the state, and specifically that of public administrations, 
are at best included indirectly in these functions, often only as unitary actor, for example, with 
regard to shaping the guidance of the search. 

The TIS approach is often used to explore the development of energy technologies and the 
transition to renewables (Gallagher et al. 2012; Jacobsson and Bergek 2004; Jacobsson, Sandén, 
and Bångens 2004) or to investigate alternative fuel technologies (Hillman et al. 2008; Suurs and 
Hekkert 2009). Due to its comprehensiveness and inclusiveness through the functions, we can 
obtain rather useful insights into the way the systems emerge or decline (Markard 2018; Musiolik 
et al. 2018; Musiolik and Markard 2011; Musiolik, Markard, and Hekkert 2012; Suurs et al. 2010), 
where policies could intervene (Kieft, Harmsen, and Hekkert 2018), how technologies compete 
(Dreher, Kovač, and Schwäbe 2016), or how technologies address larger purposes or missions 
(Wanzenböck et al. 2019), e.g. for the sustainable development goals (Anadon et al. 2014). Even 
the wider contexts in which innovation systems operate are taken into account, as they can 
fundamentally change the impact of specific functions (Bergek et al. 2015). Here, the factor of 
‘time’ is a crucial element, especially in conjunction with policies (cf. Pierson 1993, 2004; Pollitt 
2008). We can imagine systemic feedback loops over time as a spiral where policy makers in the 
policy subsystem react to success or failures of policy mixes and their impact on society and the 
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economy (Edmondson, Kern, and Rogge 2018; Hoppmann, Huenteler, and Girod 2014). 
However, across these studies, the role of those actors that actually implement policies is largely 
omitted. Although studies exist that hint towards a differentiation among governance actors (e.g. 
Hellsmark et al. 2016), these have not been explored in detail and their impact on the functions of 
innovation systems have been missing thus far, although this would yield insights into one of the 
central challenges governments face regarding complex innovation systems: policy coordination. 

This leads to the second perspective this paper tackles: Although the discussion of coordination 
problems in the public sector is not new to the public administration scholarship (Bouckaert, 
Peters, and Verhoest 2010; Christensen and Lægreid 2007; Kaufmann 1991; Peters 1998, 2005, 
2018; Pollitt 2003) and has also been discussed with regard to innovation policy in general (Braun 
2008; Griessen and Braun 2008; Karo and Kattel 2010; Magro, Navarro, and Zabala-Iturriagagoitia 
2014), their impact on TIS is little explored. On the one hand, colleagues have explored policy 
mixes as a possible solution to addressing transition problems extensively (Reichardt et al. 2016; 
Rogge, Pfluger, and Geels 2018; Rogge and Reichardt 2016), which inherently features elements 
of coordination, trade-offs, reciprocal impact, or policy integration (Edmondson, Kern, and Rogge 
2018; Tosun and Lang 2017). Yet, this is mostly discussed with regard to policy design, not 
implementation, with a focus on the state as policy maker, often portraying the state as a unitary 
actor. Instead, a more differentiated view on state agency, taking diverse interests and capacities 
of different government organisations into account, would help to understand the development 
of an innovation system and how it can be best supported or guided, e.g. into a socio-economically 
desirable and mission-oriented direction (Kattel and Mazzucato 2018; Mazzucato 2013, 2018).  

On the other hand, the public administration literature extensively investigates implementation 
challenges and the role of public-administrative organisations (Karo and Kattel 2018), both with 
regard to innovation in general (Karo and Kattel 2016b) and innovation in the public sector itself 
(Karo and Kattel 2015; Tõnurist, Kattel, and Lember 2015), and also addresses related 
administrative capacity issues (Karo and Kattel 2014; Peters 2015; Wu, Ramesh, and Howlett 2015) 
including those specifically regarding coordination (Karo and Kattel 2015, 2016a; Pelkonen, 
Teräväinen, and Waltari 2008). Particularly Mazzucato, Kattel, and Karo have considered this 
challenge from the angle of mission-oriented policies, which provide an additional layer of 
complexity, due to their cross-sectoral nature and the longer time-horizon along which such 
policies are impacting innovation systems (e.g. Karo and Kattel 2018; Kattel and Mazzucato 2018). 
Yet, only a small selection of studies takes into account the alignment of policy design and 
implementation with regard to innovation (e.g. Goyal and Howlett 2018; Kern, Rogge, and 
Howlett 2019) – a challenge that becomes particularly pertinent with regard to mission-oriented 
policy packages. Amending regulations, establishing new institutional structures, or incorporating 
multi-technology innovations into existing policy frameworks, however, will require this alignment 
between policymakers and implementers.  

In combination, the junction between public administration scholarship and innovation studies, 
in general, and innovation system research, in particular, has been explored insufficiently, which is 
surprising given that public administrations are such key actors in socio-technical innovation 
processes. This is especially the case for mission-oriented innovation which yields multi-
technology solutions like autonomous vehicles, that reach across policy and regulatory domains. 
This paper aims to contribute to the conceptual discussion regarding governance and agency in 
innovation systems to fill this gap, while at the same time bridging between policy design and 
implementation coordination in public administrations.  
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3. Analytical Framework: Public Administrations in Innovation Systems 
 

The objective of this paper is to provide an analytic framework through which the role of public 
agencies in mission-oriented innovation systems can be analysed. The mission-oriented approach 
is cross-sectoral and often results in various complex socio-technical innovations, so called multi-
technology solutions. The most suitable perceptive to analyse the development of such 
technologies is the technological innovation system (TIS) lens (Bergek, Jacobson, et al. 2008; 
Bergek, Jacobsson, et al. 2008; Carlsson and Stankiewicz 1991; Hekkert et al. 2007; Wieczorek and 
Hekkert 2012). The TIS logic captures the “dynamic network of agents interacting in the 
economic/industrial area under a particular institutional infrastructure and involved in the 
generation, diffusion, and utilization of a technology” while also considering 
“knowledge/competence flows rather than flows of ordinary goods and services” (Carlsson and 
Stankiewicz 1991, 93).  

The functional analysis as introduced by Bergek et al. (2008), Hekkert et. al. (2007), and 
Wieczorek and Hekkert (2012), additionally, enables a systemic analysis of interacting mechanisms 
and feedback loops within the system as functions interlink (Hekkert et al. 2007). This means that 
functions influence each other’s development mutually, ensuring that additional information is 
included in future decisions. Understanding this functional interaction in the system provides the 
grounds for possible (policy) interventions. This assumption also rests on the input-output model 
for government organisations, where policies as output are implemented by administrations, who 
define the outcome, which in turn results in observable impact (compare Oberthür 2009). Since 
precisely such interventions by public agencies, whether intended or not, are the focus of this 
paper, the functional approach seems to be the appropriate starting point. The definitions of the 
seven functions are provided in Table 1. 

 
 

F1 
Knowledge 
creation/diffusion 

‘Knowledge creation and diffusion’ demarcates the breadth and depth of both the basic and 
the applied knowledge base, qualitatively and quantitatively, of a new technology, including 
the capacity of the actors involved (Bergek, Jacobsson, et al. 2008; Wieczorek and Hekkert 
2012) and their capability to combine knowledge with other elements in the system (Bergek, 
Jacobsson, and Sandén 2008, 578). Since “R&D and knowledge development are prerequisites 
within the innovation system, this function encompasses ‘learning by searching’ and ‘learning 
by doing’” (Hekkert et al. 2007, 422). 

F2 
Entrepreneurial 
activity 

‘Entrepreneurial activity’ and experimentation refer to the extent to which incumbent or new 
firms dive into the uncertainties related to novel technologies and create opportunities 
(Bergek, Jacobsson, and Sandén 2008, 578). It includes the number and quality of new 
entrants, but also “the breadth of technologies used and the character of the complementary 
technologies employed” (Bergek, Jacobsson, et al. 2008, 416), i.e. “turning the potential of 
new knowledge, networks, and markets into concrete actions to generate – and take advantage 
of – new business opportunities” (Hekkert et al. 2007, 421). 

F3 
Guidance of the 
search 

‘Guidance of the search’ captures the “activities within the innovation system that can 
positively affect the visibility and clarity of specific wants among technology users”(Hekkert 
et al. 2007, 423). They create “incentives and/or pressures” and are based on “visions, 
expectations, and beliefs in growth potential, […] actor’s perceptions of the relevance of 
different types and sources of knowledge, […] regulations and policy, […] articulation of 
demand from leading customers, […] technical bottlenecks or […] crises in current business 
(Bergek, Jacobsson, et al. 2008, 415). Hence, this ‘guidance’ emerges from private and/or 
public actors (and often a combination of both), and/or from preferences generated in society 
as a whole. 
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F4 
Market formation 

‘Market formation’ describes the development of a market, and thus demand, for the new 
technology and the associated “institutional change, e.g. the formation of standards” across 
‘niche/nursing markets’, ‘bridging markets’, and ultimately, ‘mass markets’ (Bergek, 
Jacobsson, et al. 2008, 416). It refers to the size of the market, i.e. the number of actors, but 
also describes the structure of the market, its entry barriers, and incentives (Wieczorek and 
Hekkert 2012). 

F5 
Resource 
mobilisation 

‘Resource mobilization’ refers to “the extent to which the TIS is able to mobilize 
competence/human capital through education in specific scientific and technological fields as 
well as in entrepreneurship, management, and finance, financial capital […], and 
complementary assets such as complementary products, services, network infrastructure, etc.” 
(Bergek, Jacobsson, et al. 2008, 417). As such, “resources, both financial and human capital, 
are necessary as a basic input to all activities within the innovation system” (Hekkert et al. 
2007, 425). 

F6 
Legitimacy 
creation 

‘Legitimation’ defines the “socio-political process of legitimacy formation through actions by 
various organisations and individuals” (Bergek, Jacobsson, and Sandén 2008, 578) and, thus, 
the extent to which “the new technology and its proponents [are] considered appropriate and 
desirable by relevant actors (Bergek, Jacobsson, et al. 2008, 417). As such it “is a prerequisite 
for the formation of new industries and […] new TIS” (ibid.). 

F7 
Positive 
externalities 

‘Positive externalities’ of an innovation system “reflect the strength of the collective 
dimension of the innovation and diffusion progress” and “indicate the dynamics of the system 
since externalities magnify the strength of the other functions” (Bergek, Jacobsson, and 
Sandén 2008, 578), ultimately invoking a positive, cyclical, catalytic effect of the entire system 
(Bergek, Jacobsson, et al. 2008), and emphasising the feedback loops that Hekkert et al. (2007, 
426) show. 

 
Table 1: definitions of TIS functions  

 
 

I introduce an addendum to the technological innovation system framework that focuses on 
the impact of public agencies within the system. It allows to detect the influence of public 
administrative actors or agencies in innovation systems, which becomes particularly insightful if 
these feature a multi-technology challenge. As discussed above, mission-oriented and multi-
technology systems, by virtue span across sectors and policy domains, rendering policy 
coordination a prime challenge, yet expanding the role of public administrations. The addendum 
to the TIS analysis rests on an administrative analysis as demonstrated, among others, by Karo and 
Kattel (2015, 2018). I propose four new ‘public-administrative elements’ that enable the 
determination of the influence of government organisations on innovation systems and countries’ 
approaches to coordinating innovation policy (Kopp 2020b). These elements are: 
 
 

Element Definition Operationalisation 
E1 
Centrality and leadership 

‘Centrality and leadership’, refers to the extent to 
which government organisations are more or less 
central within the innovation network and the 
extent to which they exercise leadership over 
other actors in the system. It investigates how 
closely connected actors are within the 
innovation network and whether such centrality 
corresponds to an active leading role, e.g. 
through agenda setting, command and control 
mechanisms, oversight, initiative, funding 
arrangements, or coordinative activities. Leading 
and central actors, hence, might be the same, but 
do not have to be. 

• Centrality in the network 
• Type of relationship with 

other actors in the system 
• Type of powers actors are 

endowed with 
• Observed impact of actors 
• Reputation/standing 

among actors in the system 
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E2 
Capacity and independence 

‘Independence and capacity’ indicate the extent 
to which government organisations can perform 
their tasks independently from the government 
and line ministries and the extent to which the 
agency has the capacity and capability to do so 
with regard to financial and human resources and 
knowledge. This includes the flexibility to show 
discretion to and interpret policies according to 
their own mandate. 

• Type of government 
mandate given to an agency 

• Ability to apply discretion 
• Agency budget and 

flexibility on spending it 
• Report mechanisms back 

to the government 
• Interaction arrangement 

between the agency and 
others in the system 

E3 
Regulatory experimentation 

‘Regulatory experimentation’ implies the extent 
to which the regulatory agency amends existing 
regulations, creates new regulation, or grants 
(temporary) exemptions and the extent to which 
the regulator engages with those actors to be 
regulated. This includes fora for knowledge 
exchange and mutual learning, both technically 
and legally, among system stakeholders. 

• Existence of policy labs, 
regulatory sandboxes, or 
similar 

• Approved exemptions 
from regulations 

• Initiative to amend 
regulatory frameworks 

• Knowledge exchange 
between actors about 
regulation 

E4 
Common goal-orientation 

‘Common goal-orientation’ signifies the extent to 
which government organisations (but also other 
actors in the innovation system) pursue a jointly 
defined and commonly understood goal that can 
be achieved (at least in parts) through the 
implementation of a particular set of socio-
technical innovations. The common goal usually 
represents a consensually designed and purpose-
oriented overarching mission, posing as a 
benchmark regarding socio-economic impact. 

• Existence of a common 
goal or mission 

• Articulation of the goal 
• Existence of evaluation 

mechanisms for the goal 
• Consensual reflection of 

the goal across actors 
 

 
Table 2: Public-administrative elements with definitions and operationalisations 

 
 

In other words, these public-administrative elements allow us to distinguish precisely how 
public agencies act within the innovation system, what roles they take on, how they interact with 
other stakeholders, and which aspect of the system is affected by their action. It sheds full light on 
the mechanisms they employ. Importantly, to conduct this analysis, different public agencies are 
considered separately, as their influence likely differs. To do justice to these administrative 
practices, this analytic step is paired with a politico-economic context analysis, shedding light on 
both the political and economic overarching contexts, in which both the innovation system and 
the public administration are embedded. This step enables an understanding of the parameters 
that define the policy coordination approach the country dominantly employs and also highlights 
the central actors in the political and economic landscape with regard to the technology, the 
innovation system, or the mission-oriented innovation policy package that is under investigation. 

This analysis of administrative practice and context, however, is only the initial step, as 
understanding how public agencies act, is only part of the insight we wish to gain. In addition, 
thus, I analyse the impact of each public-administrative element on each system function in turn 
(Table 3). This analytic step renders insights into the causal relationship between the conduct of 
public administrative actors and outcomes of the innovation system and ties their practices directly 
to the development of the TIS. This is useful for (at least) two reasons. As Bergek et al. (2008; 
2008) point out, innovation systems can be slowed down or even disabled through mechanisms 
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that prevent the development of individual system functions – so called ‘blocking mechanisms’. 
In turn, ‘inducing mechanisms’ can catalyse or enable a system function, and therefore the entire 
innovation system (ibid.). Through the impact analysis of public administrative elements on system 
functions, I show how public administrative actors can (intentionally or not) create such blocking 
or inducing mechanisms in the innovation system. Blocking mechanisms might exist, e.g. due to 
the predominant regulatory framework, which could be resolved by public agencies. At the same 
time, (in)action of the public administration might intensify bottlenecks and block further system 
progress. The second reason this analytic step proves useful is that it allows us to distinguish which 
public agency has a determinant influence on the system, if at all, and which interactions are key 
to drive innovation forward. It might be the case, for instance, that a single agency manages the 
key actors and actions in the innovation system, whereas in other cases several organisations 
cooperate. Combined, this analysis renders a table (see below) that projects the influence of public 
agencies on the TIS. 
 
 

Impact of PA 
elements … 

… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion     

F2: Entrepreneurial 
activity/experimentation     

F3: Guidance of 
the search     

F4: Market 
formation     

F5: Resource 
mobilisation     

F6: Legitimacy 
creation     

F7: Positive 
externalities     

 
Table 3: template to analyse the impact of public-administrative elements on TIS functions 

 
 

Although already insightful in itself, this analysis builds the foundation for looking at the 
dominant policy coordination arrangements in more detail. As Bouckaert, Peters, and Verhoest 
(2010) describe, these arrangement usually follow hierarchical, market-based, or network-oriented 
patterns. Hierarchical policy coordination (Figure 1) is based on authority and the legitimacy to 
govern on absolute power, i.e. by “overcoming resistance to their expressed desires through the 
use of law, budgets, and, if absolutely necessary, legitimate coercion” (Bouckaert, Peters, and 
Verhoest 2010, 37). The government, hence, uses top-down command and control mechanisms 
to direct actors in the system in order to achieve purposefully created targets, akin to the idea of 
Weberian bureaucracies (ibid.). The emphasis rests “on the division of labour […] and on rules, 
procedures, and authority as coordination instruments” (Bouckaert, Peters, and Verhoest 2010, 
36). Consequently, coordination occurs hierarchically between organisations quasi-automatically 
by virtue of the steering of the government and its immediate agencies. Manifest instruments in 
this coordination mode include, but are not limited to managements instruments such as strategic 
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planning and evaluation, top-down management, input-oriented financial management, or 
procedures regarding consultation or review, but also reshuffling of command and control 
structures (Bouckaert, Peters, and Verhoest 2010, 52). 

 
 

 
 

Figure 1: simplified schematic model of hierarchical policy coordination (adapted from Bouckaert, Peters, and Verhoest 2010, 40) 
 

Market-based policy coordination (Figure 2) builds on neo-institutional economics, where 
interaction is structured along exchange and competition between actors and is decided by 
information gains and relative power, as an ‘invisible hand’ would suggest (Bouckaert, Peters, and 
Verhoest 2010, 41). The government in this model creates markets or, in case they already exist, 
protects and guides them by procuring goods or services from independent market players or by 
regulating and/or subsidising market activities (Karo and Kattel 2014). As we would traditionally 
expect, therefore, supply and demand dynamics structure the interaction between actors, including 
government ministries or agencies. Manifest instruments of market-based coordination include 
financial budgeting and audit, results-oriented and incentive-based financing, regulated markets 
and quasi-markets, and inter-organisational learning (Bouckaert, Peters, and Verhoest 2010, 52). 

 
 

 
 

Figure 2: simplified schematic model of market-based policy coordination (adapted from Bouckaert, Peters, and Verhoest 2010, 44) 
 

Network-oriented policy coordination (Figure 3), in contrast, relies on cooperation, mutual co-
optation, and the principle ideas of network theory, based on trust as well as shared goals and 
values (Bouckaert, Peters, and Verhoest 2010, 44), implying that collaboration depends mostly on 
voluntary behaviour and mutual solidarity among stakeholders (Börzel 1998; Kooiman 1993; 
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Powell 1991). Networks are “(more or less) stable patters of cooperative interaction between 
mutually dependent actors around specific issues of policy (or management)” (Bouckaert, Peters, 
and Verhoest 2010, 44). This means that instead of power, coordination depends on the legitimacy 
of the stakeholders, negotiation and bargaining, and possibly mutual co-optation creating 
interdependencies (ibid.). Consequently, in terms of policy design and implementation, 
coordination according to this model occurs through a network of actors, managed and controlled 
informally by government actors, whereas agencies and other organisations coordinate 
horizontally and spontaneously, or informally, with each other (Peters 1998). Coordination, 
therefore, relies on common understanding of context and the issue at stake as well as a shared 
value definitions for possible solutions (Kickert, Klijn, and Koppenjan 1997; Mintzberg 1979). 
Manifest instruments of this coordination mode include mainly structural instruments, such as 
systems for information exchange, advisory bodies, collective and consensual decision-making, 
partner organisations, and chain management structures, but also interactive strategic 
management, result-orientation, and mutual learning (Bouckaert, Peters, and Verhoest 2010, 52). 

 
 

 
 

Figure 3: simplified schematic model of network-oriented policy coordination (adapted from Bouckaert, Peters, and Verhoest 2010, 49) 
 

This renders three entirely different models for interaction across government organisations, 
on the one hand, and between government organisations and other stakeholders in the innovation 
system (or the wider economy), on the other. Based on the insights gained above, we can then 
detect how public administrative coordination approaches change over time and throughout the 
development and growth of the innovation system. Such changes might, for example, be a 
response to the challenges emanating from the innovation system. The analysis can show how a 
change in coordination patterns resolves blocking mechanisms and thus accelerate the innovation 
system’s development as a whole, feeding into the overarching mission. The type of public 
administrative behaviour, generally, and the change thereof, particularly, depends on the dominant 
policy coordination model used on the country. As the chosen boundary of the TIS corresponds 
with national borders and thus, policy jurisdictions, we can rely on the different policy coordination 
modes as determined by Bouckaert, Peters, and Verhoest (2010, 35). Therefore, plotting the result 
of the coordination analysis against the respective policy coordination mode employed in each 
country yields insights into how the different innovation system functions are affected by different 
mode-specific coordination elements. 

The analysis of coordination modes including their shift provides an understanding of the 
feedback loops that emerge between government organisations and other stakeholder in the 
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system and also among government organisations themselves. Particularly the latter shows how 
information from public agencies who implement policies can be recognised and passed on to 
their parent ministries, and thus eventually to the policy designers. In other words: Different 
coordination modes allow for different types of feedback mechanisms between policy 
implementation and policy design. In turn, since the focus of this analytic approach is innovation 
systems (where functions, actors, and outcomes interlink), this also means that different 
coordination modes through these feedback loops can influence the progress of the innovation 
system functions to a different extent.  

This analytic model can also be used to compare the influences of public agencies on innovation 
systems across countries or across different socio-technical innovations within the same country. 
Such an analysis would then have to follow a specific case selection justification, e.g. a ‘most 
different but similar system design, where the contexts of different case varies, yet they still render 
the same (or a highly similar) outcome. Note, however, in this context, that policy coordination 
modes are hardly ever employed in a pure form (Bouckaert, Peters, and Verhoest 2010), such that 
some misalignments between coordination modes and policy instruments can be expected. Table 
4 summarises the entire analytic procedure as suggested in this section, where each step is built on 
the previous steps (in some cases it might prove useful to combines steps II and III, which might 
strengthen the analysis).  
 
 

I Functional technological innovation system analysis 
Along the functions ‘knowledge creation/diffusion’, ‘entrepreneurial activity’, ‘guidance of the search’, 
‘market formation’, ‘resource mobilisation’, ‘legitimacy creation’, and ‘positive externalities’ the analysis 
shows the sophistication of the innovation system, outlines the actors involved and their interaction, reveals 
bottlenecks and inducing mechanisms, and shows feedback loops between functions.  

II Public-administrative element and politico-economic context analysis 
Based on the elements ‘centrality and leadership’, ‘capacity and independence’, ‘regulatory experimentation’, 
and ‘common goal-orientation’ the analysis reveals how public agencies act in the innovation system and 
how they influence each TIS function. It demonstrates how public administration cause and/or resolve 
blocking and/or inducing mechanisms and highlights the more dominant public agencies in the system.  

III Policy coordination analysis 
Relying on the hierarchical, market-based, and network-oriented coordination modes, this analysis reveals 
how different modes shape the actions of public administrations differently and shows how coordination 
strategies can shift based on the challenges emanating from the policy area to be governed, in this case a 
complex, mission-oriented innovation system. This step reveals the type of feedback mechanisms between 
policy implementation and policy design, and their influence, in turn, on the innovation system as a whole. 

IV Comparison across cases (not for single case studies) 
If necessary, the analysis can be used to compare case studies, coordination arrangements, influences of 
public agencies on innovation systems, shifts in coordination patters and influences, approaches to resolving 
blocking mechanisms, and measures to catalyse inducing mechanisms. Such a comparison could be across 
countries with different policy jurisdictions, across different multi-technology solutions or mission-oriented 
policy packages within the same country or across countries, or throughout time. 

 
Table 4: 4-step analysis of public agency in innovation systems 
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4. Case Study: Policy Coordination for Autonomous Vehicles in Estonia2 
 
To showcase the framework, the paper investigates the arrangement for governing connected 

autonomous vehicles (AV), a prime example of a multi-technology solution, in a single case study: 
Estonia. AV feature various sub-components that are regulated independently and fall across 
various policy domains, including transportation policy, infrastructure policy, environmental 
policy, data privacy policy, and more. AV as a technology are sufficiently advanced to have formed 
innovation systems yet are still emerging such that investigating systems remains feasible. The 
technology also feeds into the wider quest of the Estonian government to establish a more 
sustainable, smart, and efficient urban transport network accessible to all residents – the mission. 

The case study demonstrates the usefulness and validity of the analytic framework outlined 
above, particularly regarding the addendum of public-administrative elements to the TIS 
framework and the coordination mode analysis. The boundary of the technological innovation 
system has been drawn on a country level, because the AV project under investigation and the 
pertaining policies are all based on national jurisdiction. The data used has been collected from 
policy documents and 10 semi-structured interviews for a single case study in Estonia. Interviews 
were conducted between November 2019 and March 2020, 45-90 min each, and included 
individuals from research organisations (3), large incumbent firm or smaller start-ups (2), the 
government (2), and government agencies (2), as well as other interest groups (1). To verify the 
data, a triangulation approach has been used, relying on policy documents, official press releases, 
and secondary literature. A process tracing exercise accompanied the interview and analysis stages 
of the project to fill all relevant gaps such that the analytic steps as suggested in Table 4 could be 
followed. 
 
4.1. Functional technological innovation system analysis 

The Estonian public administration mainly follows a market-based coordination approach, 
which we also observe at the initial stages of the AV innovation system (cf. Karo and Lember 
2016; Lember and Kalvet 2014). The TIS analysis suggests that knowledge for AV is mainly 
generated in research organisations, such as Tallinn Technical University and the University of 
Tartu (Sell et al. 2019), but also in private firms. Entrepreneurial activity emerges through small 
start-ups, university spin-offs, and consortia of firms, where various (international) companies 
participate (Soe 2020). The initial test drive of AV took place in Tallinn during Estonia’s Presidency 
of the EU Council in 2017 (Ainsalu et al. 2018). Shortly thereafter, an expert group formed 
composed of representatives from across industry, academia, and the public sector, i.e. following 
the ‘triple helix approach’. Companies began to commercialise the research previously undertaken 
in universities, as more firms along the AV supply chain (e.g. supplying maps, component parts, 
or software solutions) engaged in pilots to test their products, e.g. the defence contractor Milrem 
and the delivery robot manufacturer Starship Technologies, a company associated to the founders 
of Skype. The government and public agencies such as the transport regulator (the Road 
Administration) form part of the innovation system by participating in the expert group that is 
actively pushed forward by individuals from the Prime Minister’s Office. The Road Administration 
hereby contributes with administrative and legal knowledge regarding the regulatory framework in 
which AV must operate, while at the same time learning about the technical aspects of AV from 

 
2 The data and parts of the analysis for this case study are drawn from Kopp (2020b). 
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firms who need to test their vehicles. Consequently, the Road Administration drafted exemptions 
to existing regulations. This mutual co-optation triggered by jointly drafted goals within the expert 
group is a typical network-oriented feature. The common goals include an improvement of 
transportation efficiency, more sustainability and less pollution, as well as enhanced accessibility 
to mobility solutions. The Ministry of Economic Affairs and Communication, the line ministry of 
the Road Administration, contributes regularly to further shaping and communicating this mission 
by publicly speaking out for the technology, thus increasing its legitimacy, which is received 
positively by Estonians. Upon termination of the expert group, a similar association of participants, 
including representatives from the government and public agencies, such as the Road 
Administration, conjoined in ITS Estonia, an intermediary organisation that focuses on intelligent 
transportation systems. Table 5 includes a summary of the TIS analysis for AV in Estonia. 
 
 

F1 
Knowledge 
creation/diffusion 

• Initially in universities, now mostly in private firms or through (international) consortia. 
• Diffusion through the AV expert group and the consortia, as well as ITS Estonia. 
• Government organisations participate in the expert group and feed in administrative 

expertise, especially regulatory aspects, but also take on feedback from stakeholders. 
F2 
Entrepreneurial 
experimentation 

• University spin-offs emerge to further develop AV vehicles (e.g. AuveTech) 
• Start-ups form creating component parts and entirely new AV small and large. 
• Consortia form with international partners to test AV in Estonia. 

F3 
Guidance of the 
search 

• Transport strategy and intermediary organisation consider AV as possible contribution to 
some of the mobility challenges of the 21st century. 

• Little government involvement prescribing technological trajectories, yet political rhetoric 
supporting the technology generally. 

• Individual efforts by members of government organisations significantly shape the 
government and agency response to AV, e.g. by forming the expert group 

F4 
Market formation 

• Slow formation of market due to early stage of the technology yet increasing interest by 
(private) public transportation providers. 

• Vehicle producers face international competitors with smaller and cheaper alternative. 
• New business models begin to attract interest based on AV technology, e.g. mobility as a 

service models, robot delivery systems, automatic evacuation systems. 
• A value chain begins to develop as companies form providing map data, sensors, lidar 

technology, GPS technology, emergency systems, etc. 
F5 
Resource 
mobilisation 

• Funding primarily from the private sector (angel investors, foreign direct investment, 
private assets from firms, etc.). 

• Additional funding from Horizon 2020 and international consortia, esp. with Finland, such 
as in SOHJOA and FABULOS projects. 

F6 
Legitimacy 
creation 

• Pilot projects create interest and legitimacy, although no large-scale deployment yet. 
• Public interest generally exists, many people have tried AV during pilots. 
• Positive attitude to novel technologies generally seeing Estonia as innovative nation. 
• Government organisations contribute to legitimacy creation by easily enabling AV tests 

and by generally positive rhetoric. 
F7 
Positive 
externalities 

• Positive externalities include improvement of skills and knowledge base in the country, 
possible economic gain in a wider sector that already has a positive global reputation (IT), 
possibly new business models that further contribute economically, further building up 
Estonia’s reputation as ideal breeding ground for novel technologies. 

 
Table 5: summary of the technological innovation system analysis for AV in Estonia 
with market-based features in bold and network-oriented characteristics underlined 
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4.2. Public-administrative element and politico-economic context analysis 
The politico-economic context analysis yields that Estonia’s approach to coordinating 

innovation policy, generally, is based on the market-based model (cf. Karo and Lember 2016; 
Lember and Kalvet 2014), where the government acts as market creator for new technologies or 
protects and guides existing markets, e.g. through public procurement (Lember and Kalvet 2014; 
Lember, Kattel, and Kalvet 2015). This approach emerges directly from the country’s market 
liberal economic context – an antidote to the constraints pertaining to Estonia’s Soviet past (Karo 
and Logga 2016; Tiits et al. 2008). The institutional capacity and practices across the political 
organisations in Estonia now largely align with international standards (Polt et al. 2007), as the 
government passed decision-making powers to the private sector, raised taxes, stabilised prices, 
and attracted foreign direct investment (Lember and Kalvet 2014). These policies align 
administratively with ‘New Public Management’ (Randma-Liiv 2008), advocating a small state and 
private sector management practices applied to the public domain (Dunleavy and Hood 1994). 
“Estonia quickly became the Baltic frontrunner in terms of economic performance and enacting 
reforms” (Auers 2015, 180), making it the “ideal type liberal market economy” (Karo and Lember 
2016, 3) in Central and Eastern Europe. 

The resulting decentralised and segmented administrative structure that focuses on 
specialisation over coordination (Sarapuu 2011) implies that policies are designed centrally in small 
ministries, whereas they are implemented in largely independent government agencies (Lember 
and Kalvet 2014; Sarapuu 2011). On the one hand, this separates responsibilities unequivocally, as 
single organisations accumulate expertise and can expedite processes, thus saving resources 
(Sarapuu 2011). On the other hand, as Lember and Kalvet point out, the resulting “weak 
coordination capacity is especially apparent with relation to science, technology, and innovation 
policy [… as] no central unit is responsible for coordinating the crucial domains of economic 
development, and different policy domains have all developed distinct intervention logics and 
policy cultures” (Lember and Kalvet 2014, 132). Hence, innovation policy is not a specifically 
defined policy field in Estonia, and instead an accumulation of policies from other domains, like 
research, industrial policy, or sector specific policy. Although government programmes to propel 
innovation exist, e.g. ‘Knowledge-based Estonia’, ‘Enterprise Estonia’, or the ‘Estonian Research 
Council’ (Enterprise Estonia 2019; Ministry of Education and Research 2014), their efforts remain 
too broad, are only aligned with generic goals like improving competitiveness, and, as expected in 
a market-based model, are continuously scrutinized (Karo and Lember 2016). Demand-side 
policies, like public procurement, were of limited success thus far (Lember and Kalvet 2014). Yet, 
market-based efforts continue to be the policy rationale of choice of the Estonian government. 

Analysing the impact of public-administrative organisations on the innovation system based on 
the TIS analysis above renders the following conclusions (see Table 6): First, the government’s 
and government agency’s centrality and leadership (E1) triggered the formation of the AV expert 
group which emerged as a principle catalyst of entrepreneurial activity (F2) and as a networking 
forum from which cooperation in the system could emerge (Riigikantselei 2018). The Ministry of 
Economic Affairs and the Road Administration collaboratively participated in these groups and 
the common understanding of Estonia’s problems in conjunction with consensus about the 
potential impact of the AV technology became their guiding principle. In turn, companies who 
initiate such collaboration without government backing lack legitimacy and also ear mistrust 
among competitors, especially regarding such a novel and highly sensitive technology. With 
government organisations at the table in a central role, however, trust increases, resolving this 
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blocking mechanisms inherent to a purely market-based approach. Hence, government 
organisations cooperate more with each other and with other stakeholders than a merely market-
based mode would suggest, instead revealing features of the network coordination mode. 

Second, the independence and capacity of government organisations (E2) is a relatively less 
significant factor in Estonia’s AV innovation system. Although ministries are rather independent 
and their interaction with public agencies is usually based on necessity, in this case the nature of 
AV as a multi-technology solution made a more cooperative approach necessary to enhance each 
other’s capacity, to understand the technology, and to form the long-term transport strategy (the 
Ministry of Economic Affairs is also responsible for transport policy). The continued participation 
of the Road Administration in the expert group (and later ITS Estonia) contributed to intra-
organisational learning – across stakeholders, in general, and among government organisations, in 
particular (e.g. through exchange with the Ministry of Economic Affairs and Communication). 
 
 

Impact of PA 
elements … 

… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion medium low low medium 

F2: Entrepreneurial 
activity/experimentation high medium high medium 

F3: Guidance of 
the search medium medium medium medium 

F4: Market 
formation medium low low low 

F5: Resource 
mobilisation low low low low 

F6: Legitimacy 
creation medium low medium medium 

F7: Positive 
externalities low low low medium 

 
Table 6: analysis of politico-administrative elements within the technological innovation system of Estonia, employing a market-based 

coordination mode also including network-oriented features 
 
 

Third, the Road Administration’s agility with regard to regulatory experimentation (E3) further 
incentivised market activity and assured potential investors that the technology faces no legal 
roadblocks. Since the existing regulatory framework (based on the Vienna Convention) does not 
account for AV, the Road Administration designed an exemption model that eliminated the need 
for new legislation, while still upholding existing safety standards. Today firms only have to interact 
with one agency, following Estonia’s well-establish idea of a ‘one stop shop’. Combined, this 
shorted the permission process for applicants and increased their incentive to trial their vehicles 
in Estonia. Although in the market-based coordination mode we would expect competition or 
some form of the so called ‘turf war’ between regulatory agencies for such a complex technology, 
where environmental, transport, and data regulators each push their own interest, this is not the 
case in Estonia. Instead, the Estonian government in collaboration with the regulator and local 
authorities removed the blocking mechanisms of lengthy and complicated regulatory processes or 
even legal amendments to induce innovation in the system. 
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Fourth, we observe a common goal-orientation (E4) across government organisations, 
particularly the Prime Minister’s Office, the Ministry of Economic Affairs, and the Road 
Administration. Although the influence of this politico-administrative element is less strong on 
the innovation system as a whole, it does reveal a network-orientation across the public 
administration. As the country’s new transport strategy indicates, AV are seen as a potential 
contribution to achieving long-term mobility goals. The general innovative spirit of Estonians 
contributes to this shared goal – impacting the guidance of the search function (F3). Since all three 
offices participated in the expert group and later in ITS Estonia (ITS Estonia 2020), the permanent 
feedback loops between policy design and implementation are intact. These goals are to a large 
part also shared with many of the firms involved in the innovation system, which confirms the 
cooperative nature of the innovation system as a whole. Hence, the detected common goals reveal 
the cooperative nature common in network-based coordination models, complementing the usual 
market-based structure in Estonia’s public administration and its innovation system. 
 
4.3. Policy coordination analysis 

As summarised in Table 6, we observe an initially strongly market-based coordination approach 
facing stumbling blocks with regard to regulation, but also initial entrepreneurial activity. The 
government and its agencies incorporated significant elements usually found in network-oriented 
models into their coordination processes, including a shared vision and common goals for a novel 
technology, enhanced cooperation and inter-organisational learning, as well as the avoidance of 
turf wars through mutual co-optation. Therefore, by taking a central role, e.g. by founding the AV 
expert group, and by allowing for regulatory experimentation, Estonia’s government organisations 
jointly emerged as market enablers (rather than creator) and facilitated the growth of the AV 
innovation system through a hybrid market-network coordination model. 

The shift of the coordination mode and the incorporation of more cooperative and network-
oriented elements in the innovation system provides a direct feedback mechanism from the 
innovation system via the public agencies engaged in the system to their line ministries and thus, 
to the policy makers. In other words, the networked coordination approach allows feedback to 
flow from policy implementers to policy designers, who can then contribute to the resolving of 
blocking mechanisms. We observed this in the case of Estonia where government representatives 
contributed to increasing the legitimacy of the technology by articulating the mission and the 
specific purpose of AV, which in turn further stimulated entrepreneurial activity. As this dynamic 
shows, hence, the feedback mechanisms operate both ways: The individual functions of the 
innovation system are closely linked, as e.g. Hekkert et al. (2007) suggest, but the public-
administrative elements and their impact of the innovation systems are also directly linked to the 
development of system functions. Shifts in these elements and coordination patterns which enable 
improved feedback mechanisms from implementation towards policy design, in turn, gets fed back 
into the positive development of the system functions on the ground. Hence, a positively catalytic 
cycle emerges that support the progress of the innovation system, the technology, and thus, the 
mission as a whole.  
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5. Discussion and Conclusion 
 

The nature of mission-oriented innovation policies paired with the socio-technical innovation 
resulting from such policies highlight the influence of public agencies on the innovation system in 
three ways: First, multi-technology innovations are so complex and cross-cutting, both sectorally 
and across policy domains, that they automatically involve a larger number of stakeholders and 
policy actors. These actors often have diverse interests, mandates, and capacities. Coordinating 
their activities, hence, becomes inalienable to successfully promoting the progress of the 
innovation system, specifically, and the mission, generally. Second, coordination modes that are 
based on collaborative and network-oriented features, such as cooperation, inter-organisational 
learning, and transfer or jurisdictions and power to other agencies (even if just temporally), are 
better fit to accommodate the challenges that emerge from such complex innovation systems. 
Public administrative arrangements that are not dominantly structured along a network-oriented 
mode, therefore, shift towards such by increasingly incorporating networked activities and 
features, as the Estonian case study has shown. This is a result of the nature of complex innovation 
systems. As novel technologies can fall in between the jurisdictions of public administrative 
entities, referred to as ‘underlap’, or can cause turf wars between them, also called ‘overlap’ (Lodge 
and Wegrich 2014), only the network-oriented approach can ensure that a multi-technology 
innovation can quickly and adequately be governed or regulated. Third, the shift towards network-
orientation improves the information flow and feedback from policy implementation to policy 
design, which in turn can react to blocking and inducing mechanisms, helping to remove the 
former or improve the latter, thus completing the feedback loop between policy design and 
implementation on the ground. 

The precise impact of public agencies, thus, depends on the dominant policy coordination 
mode employed in the respective jurisdiction, and can change as a response to the challenges 
emanating from the socio-technical innovation. Public administrations, hence, become a central 
part of the innovation system, and should not be considered as a unitary state actor. Instead, the 
capacity, centrality, and flexibility of public agencies and their ability to change their practices can 
block or induce innovation systems and accelerate their progress towards the mission-goal. In 
other words, the policy coordination mode in use to govern mission-oriented innovation systems 
can provide a feedback mechanism between policy implementation and policy design, and thus 
catalyse the development of the innovation system as a whole. 

The analysis of the Estonian innovation system for shared, electric, and connected AV shows 
why it is necessary to analyse the role of public administrations in innovation systems, particularly 
if these emerge from mission-oriented innovation policy packages and features multi-technology 
solutions. The core challenge, as we have seen, is the coordination of stakeholders in the system, 
on the one hand, and the government agencies and policy implementations across different policy 
domains – all of which are affected by the novel innovation system – on the other. 

Even though the adequate selection of policies (or policy mixes) is necessary to propel the 
development of innovation systems that nurture particular missions, policy design along is 
insufficient, as it only outlines that specific changes must occur, ignoring how they will be 
implemented. Instead, the implementation of policies should be considered and evaluated 
alongside the design process as well as during the implementation stage. This includes the public 
agencies that implement policies, their role in the innovation system, the instruments at their 
disposal, and the consequences of their (in)action. Especially for more complex policies or policy 
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mixes in the framework of mission-oriented innovation and multi-technology challenges, this 
aspect cannot be neglected, as inevitably multiple public agencies with different mandates, 
interests, and capacities will have to interact. 

The challenges emanating from these novel arrangements and technologies have the potential 
to change the requirements towards the public administration within an innovation system, such 
as regarding regulation, funding, agenda setting, or mediation. The analysis above has shown, 
however, that public agencies are capable of shifting their coordination paradigms to adapt to these 
changing requirements. Due to the nature of multi-technology solutions and mission-oriented 
innovation, coordination arrangements tend to shift to the more cooperative and network-oriented 
model. As in Estonia, Kopp (2020b, 2020a) has shown that this is also the case in countries that 
feature other dominant coordination modes, such as Singapore (from dominantly hierarchical to 
a hierarchy-network hybrid mode) or Sweden (from dominantly network-oriented to an intensified 
network-oriented model). The network-oriented coordination mode, as explained above, is best 
apt to resolve the emerging blocking mechanisms in the innovation system of complex 
technologies, such as those pertaining to regulatory flexibility. Inter-organisational learning, mutual 
trust and consensus, and the drive towards a common-goal (the mission) guide public agencies in 
this circumstance and aligns stakeholders along common values and purposes (in the true spirit of 
both mission-orientation and networked governance). 

This is a conceptual contribution to the analysis of the role of public agencies in innovation 
systems for mission-oriented policies. There are several limitations to this study which point to 
future research trajectories. Conceptually, the analytic focus rests on coordination challenges 
emanating directly from the nature of multi-technology solutions and mission-oriented innovation 
policy. Additional aspects could include other angles to capacity of the modern state, as outlined 
by Lodge and Wegrich (2014), such as analytic capacity, management capacity, or delivery capacity. 
Empirically, the evidence rests on a single case study. Although other case studies using this 
framework exist (Kopp 2020b), a more widely applicable approach would benefit the development 
of this analytical tool. This includes the analysis of additional country case studies – maintaining 
the same TIS boundary along public administrative jurisdictions – but also a broader application 
of the analysis to other, similarly complex technologies. A further area of future research might 
also be a cross comparative approach between various technologies in the same jurisdiction. 
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Dialogue session (90 minutes): Modelling sustainability transitions: challenges and opportunities 

Participants: Chair: Tim Foxon (SPRU, University of Sussex, UK), Panel members: Jonathan Köhler 

(Fraunhofer ISI, Germany), Karolina Safarsynska (Faculty of Economics, University of Warsaw, 

Poland), Neil Strachan (Energy Institute, UCL, London, UK). 

Abstract 

This session will provide an opportunity for discussion on the methodological challenges and 

opportunities of approaches to modelling sustainability transitions. The challenge of representing 

the non-linear systems dynamics, path dependencies and co-evolutionary processes of transitions 

within quantitative models was raised in the STRN research agenda, and has been the subject of 

debate and funded research within the transitions community, which this session will contribute to. 

In particular, it will seek to inform debate as to how to operationalise socio-technical transitions 

approaches in ways that are useful for policy-makers and advisors (O-STET, 2018-21). 

Whilst some have argued that formal models can provide a useful discipline by requiring 

specification of the interconnections and interdependencies within the dynamics between actors 

and elements within a transition (Holtz et al., 2015), others have pointed to the dangers of trying to 

integrate qualitative, socio-technical analysis with quantitative modelling approaches (McDowell and 

Geels, 2017). The session will begin with brief presentations from the panellists, outlining potential 

approaches to modelling sustainability transitions, including agent-based modelling (Köhler et al., 

2018), macro-evolutionary modelling (Safarzynska and van den Bergh, 2017), linking MLP and 

integrated assessment modelling (Van Sluisfield et al., 2020) and systems dynamics modelling 

(Freeman, 2018). The session will then open out into a moderated discussion, addressing the 

following questions: 

 To what extent are these modelling approaches consistent/compatible with qualitative 

insights on socio-technical transitions? 

 What can be learned from comparing and contrasting different modelling approaches? 

 How can these modelling approaches be applied to provide useful insights for policy-makers 

and advisors on current decisions on how to best promote transitions for sustainability in 

energy and transport systems? 
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Urban transition experiments in city networks: how to leverage impact? 

In the last decade, there has been a marked growth in formalised city networks by which local 
governments seek to raise their level of ambition with regard to climate action. The emergence of 
networked city climate governance arguably reflects the shortcomings of national and state 
governments to acknowledge the necessity for a global response to anthropogenic global warming 
(Bulkeley and Castan Broto, 2014; Sassen, 2014). The number of cities across the Global North and 
South taking part in climate networks such as C40, ICLEI or Rockefeller 100 Resilient Cities is 
substantial (Acuto, 2016; Gordon and Johnson, 2017). Similarly, we can witness cities partnering 
together, exchanging experiences and pooling resources within national contexts. In Sweden, for 
example, the Strategic Innovation Program ‘Viable Cities’ brings together nine Swedish municipalities 
(Enköping, Gothenburg, Järfälla, Lund, Malmö, Stockholm, Umeå, Uppsala and Växjö) and their 
partners to develop, implement and scale research and innovation that contributes to building 
pathways to carbon-neutral cities.  

Typically, city networks reflect a shift from municipality-led government planning and policy 
repertoires to more diverse, messy and contested multi-stakeholder governance.  Common 
characteristics of networked urban climate governance are an explicit focus on the deployment of 
low-carbon innovations and solutions and sharing of best practices (Davidson et al., 2019). Such 
knowledge and innovation dynamics are often understood as experiments and conceptualized as 
instances of urban experimentation. The increasingly popular Living Lab approach offers a clear 
example of the experimental city (Voytenko et al., 2016; Evans et al., 2016). In this context, 
innovation activities and projects are seen as vehicles to translate (and interrogate) abstract and 
long-term visions and pathways into concrete, short-term action and practices (Karvonen and van 
Heur, 2014; Späth and Rohracher, 2015). Urban experimentation refers to collective search and 
exploration processes by which public, private and civic actors are navigating, negotiating and 
(ideally) reducing uncertainty about socio-technical innovations through real-world experiments, 
gaining knowledge and experience along the way in iterative learning-by-doing and doing-by-learning 
processes (Ansell and Bartenberger, 2016; Fuenfschilling et al., 2019).  

Despite significant conceptual alignment between networked urban climate governance and urban 
transition experimentation, insights on how shared learnings, knowledge exchange and collaboration 
in city networks conditions urban experimentation and contributes to embedding, translating and 
scaling of experiments (von Wirth et al., 2019) remain scarce. This is surprising given the rapidly 
proliferating scale and scope of city networks in urban sustainability transitions. Moreover, evidence 
on how experimentation in global city networks informs new forms of city governance and may 
challenge dominant urban planning logics is still largely anecdotal (Hodson et al., 2017, Carroli, 2018, 
Davidson and Gleeson, 2018).   

This dialogue session seeks to bring together a panel of researchers and practitioners to address 
these gaps in our understanding about city networks and to identify ways by which city networks can 
leverage the impact of urban sustainability experiments. To that end, the session convenes panellists 
that have done research on or worked within different forms of city networks for climate action, e.g. 
Viable Cities Sweden, 100 Resilient Cities, C40 and ICLEI.  

Contributing (and confirmed) panellists are:  



 Jonas Bylund: part of the JPI Urban Europe Management Board since 2013. His main 
responsibility is science-policy communication and to develop urban research and innovation 
funding calls with affiliated funding agencies as well as strategic other initiatives. 

 Emilia Smeds: PhD Candidate in Urban Governance and Innovation at University College 
London and Researcher at the UCL Centre for Transport Studies. Emilia’s expertise centres on 
governance for sustainable and socially just urban mobility systems, including the relation of 
experimentation to both whole-system reconfiguration and ‘networked’ city-to-city learning. 

 Lars Coenen: Professor at the Mohn Centre for Innovation and Regional Development, 
honorary professorial fellow University of Melbourne. His expertise is in the geography of 
innovation and transition. From 2017-2019 Lars was City of Melbourne Chair in Resilient 
Cities and closely involved in the 100 Resilient Cities network.  

 Olga Kordas: Olga Kordas is the Director of Viable Cities - the Swedish Strategic Innovation 
Programme on smart and sustainable cities. Viable Cities is a catalyst for new forms of 
collaboration between cities, industry, academia, research institutes and civil society to 
develop and benefit from innovation and knowledge for smart sustainable cities. Olga is 
research leader of UrbanT/Urban Analytics and Transition research group at KTH, Stockholm. 

 Cristian Matti: Transitions Hub Lead at Climate-KIC. Cristian is involved in applied research as 
well as learning and knowledge management activities on sustainability transitions and 
technical assistance for place-based policy processes within the Climate Knowledge and 
Innovation Community (EIT Climate-KIC) initiative. Cristian is also researcher at the 
Copernicus Institute for Sustainable Development – Utrecht University. 

 Niki Frantzeskaki: Niki Frantzeskaki is a professor of urban sustainability transitions at 
Swinburne University of Technology, Melbourne, Australia. She has coordinated and led 
research on urban sustainability transitions in a portfolio of research projects, published 
widely on this topic and contributed as a lead expert in international dialogues and projects. 
She has worked in close collaboration with various city networks such as ICLEI, C40 and 
100RC. 

The session will be designed as a panel discussion with concise opening statements from 6 speakers 
followed by a plenary conversation and debate with the audience. 

It will be chaired by Harald Rohracher (Linköping Univ.) 

The aim of the debate is to bring together and compare different city networks’ experiences with 
transition experiments and to create a shared understanding about the structures, processes and 
outcomes of knowledge exchange and learning across networks of cities and experiments. We 
endeavour that the outcome of the session is a set of research questions and burning policy issues 
that help establish a research agenda on the role of city networks in urban sustainability transitions.    

The session will be announced and co-branded via the STRN Thematic group on Urban Transitions 
and Transformations. In addition, the session will draw actively on the networks and social media of 
the practioners involved (Viable Cities, Climate-KIC and JPI Urban Europe) to raise attention and 
enthusiasm for the session beyond the usual academic circles.  
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Abstract 
The need for fundamental changes in the way humans interact with nature is now widely acknowledged 
in order to achieve sustainable development. Agriculture figures prominently in this quest, being both a 
major driver and a major threat for global sustainability. Agricultural systems typically have co-evolved 
with other societal structures – food systems, retailers, land management, technology (e.g. precision 
farming), consumer habits (e.g. meat consumption), or environmental and agricultural law. Agricultural 
systems can therefore well be described as socio-technical regimes in the sense of the sustainability 
transitions literature. However, while for other sectors, notably energy, an own transitions sub-literature 
has developed, such a degree of consolidation is not yet observable for agriculture. 

This paper aims to give an overview of the emerging field of governing transitions to sustainability 
agriculture and the topics and trends covered, focusing on how agricultural transitions are being gov-
erned through a variety of actors and at a variety of levels. To this end, we conduct a systematic review 
of 153 articles published before the year 2019, identified through a Scopus search string. We find the 
field, which is strongly growing, to be built on the consensus that fundamental transformation in the 
agricultural sector is generally required. We identify two main perspectives: papers that analyse the 
status quo in farming practices and reasons for lock-in, and papers that explore potential transition path-
ways and their governance. Predominantly, papers study (local) niche developments and discuss gov-
ernance options for upscaling, rather than actual regime change.  

Five distinct perspectives emerge from our reading of the selected articles: 

1. Application of theoretical perspectives from transitions literature: We find that the Multi-Level Per-
spective is the most commonly concept referred to. While the term ‘regime’ is often used, few papers 
explicitly define the term. In these cases, ‘regime’ as the dominant sociotechnical system in agricul-
ture is referred to as neoliberal, productivist, and agri-business-oriented. Transitions concepts are 
mainly used as an analytical frame or boundary object, yet few papers aim to contribute conceptually 
to the literature on sustainability transitions. 

2. Governance and regulation: While but no common conceptual framework is being used, we find a 
variety of topics covered, such as the negative impact of funding schemes on the structure of agri-
culture and transitions to sustainable agriculture; challenges in building multi-stakeholder structures 
for the implementation of sustainability programmes; the general importance of multi-stakeholder 
networks within coherent institutional frameworks; individual and cultural factors for the (non-)par-
ticipation of farmers in governance; civil society participatory movements and bottom-up action 
towards sustainable agriculture. 

3. Knowledge and learning: Several articles touch on the need to integrate farmers’ and scientific 
knowledge in governance arrangements and, more generally, on ‘transdisciplinary’ initiatives as 
supportive factor for agricultural transitions to sustainability. 

4. Urbanisation, urban agriculture, local food networks: While urbanisation processes can endanger 
sustainability in agricultural landscapes, agriculture in (peri-)urban areas faces increased attention 
as an experimental approach with potential to contribute to sustainability transformations of urban 
food systems, bridge rural and urban areas and use vacant lots. 

5. Gender: Several papers investigate the perception of gender and sexuality and its influence on farm-
ing practices and the access to participation in the transition to sustainability agriculture. 

Overall we find the literature on sustainability transitions in agriculture to be heterogeneous, represent-
ing manifold research fields, approaches, geographical areas. While a variety of local case studies shows 
potential for small-scale changes which might be transferable to other regions and higher levels of gov-
ernance, it generally appears that more integrative, comparative work and perhaps more coherence in 
conceptual approaches would benefit the currently highly fragmented field. 



 - 2 -   

1. Introduction 
The need for fundamental changes in the way humans interact with nature is now widely acknowledged 

in order to achieve sustainable development (Westley et al. 2011). Agriculture figures prominently in 

this quest (Rockström et al. 2017; Velten et al. 2015). Agriculture is both a major driver and a major 

threat for global sustainability (cf. Bennett et al. 2014). While playing a key role for food security against 

the background of ongoing population growth and increasing demands for food (Godfray et al. 2010), 

this has at the same time helped unsustainable agricultural practices to evolve and establish (Ramankutty 

et al. 2018). These long-term trends such as the intensification of high-input agricultural crop and live-

stock production depending on external intakes of nutrients and pesticides jeopardise sustainability by 

causing biodiversity losses, land-use changes and deforestation, or the contamination of water bodies 

(cf. Bommarco et al. 2013; Kates & Parris 2003; Ramankutty et al. 2018). Global trends such as popu-

lation growth happening simultaneously as the depletion of resources and degradation of ecosystem 

services in the era of the Anthropocene require fundamental changes in land use and management prac-

tices and responsible governance of global common resources in order to increase agricultural resilience 

(Bennett et al. 2014; Kates & Parris 2003; Nakicenovic et al. 2016; Steffen et al. 2011). These ongoing 

developments indicate the need of “repositioning world agriculture from its current role as the world’s 

single largest driver of global environmental change, to becoming a critical agent of a world transition 

to global sustainability within the biophysical safe operating space on Earth” (Rockström et al. 2017, p. 

6). These needs are anchored in the second Sustainable Development Goal which sets the frame for 

future agricultural development by 2030 by stressing the need to achieve food security and resilient 

agricultural systems which help preserving ecosystems instead of degrading them (United Nations 

2015). 

Agricultural systems typically have co-evolved with other societal structures – food systems, retail-

ers, land management, technology (e.g. precision farming), consumer habits (e.g. meat consumption), 

or environmental and agricultural law such as the European Union Common Agricultural Policy. Agri-

cultural systems can therefore well be described as socio-technical regimes in the sense of the ‚sustain-

ability transitions‘ literature (cf. Geels 2004, 2011; Geels & Schot 2007; Kemp et al. 2007).  While for 

other sectors, notably energy, a whole transitions sub-literature has developed, this degree of consolida-

tion is not yet observable for agriculture. All the more we feel it is important to take stock of the emerg-

ing field of transitions to sustainability agriculture and the topics and trends covered. Against the back-

ground of emerging research on transitions, the focus of this review is on sustainability transitions in the 

agricultural sector. The purpose is to take stock of current literature on the transitions to sustainable 

agriculture. Thereby, the focus is on current problems and the need for a transition as a common point 

of departure, the use of theoretical perspectives especially from the literature on socio-technical transi-

tions, thematic clusters and approaches within the literature as well as linkages to other research fields. 
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2. Methods for identifying literature 
Relevant literature was identified by using the combined search string “TITLE (agri* OR agro* OR 

farm*) AND TITLE-ABS-KEY (sustainab* W/3 (transition* OR transformat*)) AND (LIMIT-TO 

(DOCTYPE, "ar") OR LIMIT-TO (DOCTYPE, "re") OR LIMIT-TO (DOCTYPE, "ip"))” in the data-

base Scopus. The search yielded 197 results1. After screening all abstracts, the number of papers con-

sidered in this review was limited to 153. Papers without relevance for this article’s topic on sustaina-

bility transitions or transformations in agriculture, as well as papers being published after 2018 (articles 

published first online in 2018 which were included to an issue in 2019 or are not included yet were 

considered), not available in full text or being written in a language other than English or German were 

excluded. A list of those considered can be found in the annex.  

3. Characteristics of the identified literature 
The 153 articles considered in this paper were published between 1988 and 2018. Especially within the 

last five years, a huge increase in the number of publications on sustainability transitions in the agricul-

tural sector can be observed (Fig. 1). More than two-thirds of the papers considered have been published 

since 2014, with 29% of the publications just in the year 2018.   

 

 
Figure 1: Publication years of the 153 considered papers in the sample 

 

The field of authors is very heterogeneous with only one author having published four and eight authors 

three papers respectively. The studied papers were published in 84 different journals, around ten per 

cent in Sustainability. Other journals being represented with five or more published papers are Agroe-

cology and Sustainable Food Systems, Agriculture and Human Values, Journal of Cleaner Production 

and Land Use Policy (Fig. 2).  
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Figure 2: Overview of the journals with two or more papers considered in this review 

 

Overall, there appears broad consensus in the reviewed literature on the necessity of a transformation in 

the agricultural sector. The awareness of issues such as industrial pig production resulting in areas with 

high population density and an increased risk of diseases besides other ecological problems (Windhorst 

1998), the rather recent transformation to industrialized commercial agricultural systems in countries 

like Laos commonly using monocultures leading to the degradation of soils and nutrient loss 

(Southavilay et al. 2013), agricultural innovations with unintended unsustainable side effects 

(Wigboldus et al. 2016), or inefficient irrigation systems and colonial patterns in commodity agriculture 

(Doremus & Dan Tarlock 2003) stresses the need for change. This agricultural transformation takes 

place in the context of changing conditions due to global environmental and climate change not least 

driven also by agriculture itself (Long et al. 2016; Rockström et al. 2017), negative impacts of current 

agricultural practices on ecosystems as already mentioned as well as global trends such as population 

growth posing great challenges to food security and distribution (Lu & Kelly 1995; Wezel et al. 2016).  

However, starting from this relatively common point of departure, the foci of investigations on tran-

sitions in agriculture vary hugely both in terms of content and geographical focus. Most studies on sus-

tainability transitions in agriculture have a geographical focus on one or several countries or a whole 

region. Continents from various income groups and all major regions are represented, however, to very 

different extents. 34 studies feature North America, nearly one third (50) of the studies are located Eu-

ropean countries and regions, 21 in Asia, 16 in Latin America and only nine in Africa as well as six in 

Australia and Oceania. 15 studies have no geographical focus (Table 1).   
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Table 1: Overview of the countries and regions that are covered by the considered literature  

Number of studies per region (some studies cover multiple regions: multiple counts possible) (N=153) 
Global 
Africa 
Asia 
Australia & Oceania 
Europe 
Latin America 
North America 
No geographical reference 

9 
9 
21 
5 
50 
16 
34 
15 

Countries (and regions) that have been subject to research in the literature (some studies cover multiple 
countries/regions, these are counted separately per country) (N=138) 
Africa 
Africa 1  
Cameroon 
Ethiopia 
Kenya 

1 
2 
1 

Nigeria 
South Africa 
Uganda 

1 
1 
1 

Asia 
Asia 1  
Bangladesh 
China 
India  
Indonesia 
Iran  
Israel  
Japan  
Jordan 

1 
5 
3 
1 
1 
1 
1 
1 

Laos 
Malaysia 
Nepal 
South Korea 
Syria 
Thailand 
Vietnam 

1 
1 
2 
1 
1 
2 
3 

Australia & Oceania 
Australia 4 New Zealand 1 
Europe 
Europe 3 European Union 2 
Austria  
Belgium  
Bosnia and Herzegovina 
Bulgaria  
Denmark 
Finland 
France 
Germany 
Greece 
Hungary 
Italy 

2 
4 
1 
1 
3 
1 
10 
4 
2 
2 
9 

Ireland 
Latvia  
Lithuania  
Netherlands  
Poland  
Slovakia 
Spain 
Sweden 
Switzerland 
United Kingdom 

1 
2 
2 
7 
2 
1 
8 
5 
4 
6 

Latin America 
Argentina 
Bolivia 
Brazil 
Colombia 
Cuba 
Ecuador 

1 
1 
5 
2 
1 
1 

Honduras 
Mexico 
Nicaragua 
Paraguay 
Peru 

1 
1 
1 
1 
1 

North America 
Canada 13 USA 22 

 

 

Regions e.g. in Europe, the United States but also Latin America are under study, where industrialised 

agricultural systems prevail (cf. Jacobi & Llanque 2018; Peters et al. 2014; Vergine et al. 2017) as well 

as countries such as Ethiopia where agricultural systems are shaped differently and questions about 

future development in the agricultural sector are strongly related to food security, economic growth and 

issues of poverty (Järnberg et al. 2018) or where a transformation of agricultural practices can reduce 

dependence and vulnerability as shown in the Yangou watershed in China (Tang et al. 2013). It is no-

ticeable that a majority of early case studies on sustainable agriculture in the beginning of the 1990s 
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took place in Canada (Hill & MacRae 1992; Macrae et al. 1990; Van Bers & Robinson 1994). Further-

more, the focus of articles shifted over time: While early articles looked at sustainable agriculture in the 

context of population size with a clear focus on sustainable growth (Lu & Kelly 1995; Ruttan 1999) and 

have been closely linked to questions of socio-economic development (Koppel & Zurick 1988), these 

topics seem no longer dominating the field of research. It is especially interesting to view these descrip-

tive results against the background of a review of original articles focussing on agroecology by Gómez 

et al. (2013, p. 361) who stress on the one hand prevailing “colonial patterns in the production, distribu-

tion, and acquirement of knowledge” and second, although the necessity of systemic approaches in 

agroecology has been stated, a tendency towards disciplinary research on particular aspects remains.   

While a multitude of papers analyse historical or current trajectories in farming practices to assess 

the status quo or lock-in structures (cf. Chantre & Cardona 2014; Gingrich et al. 2018; Järnberg et al. 

2018; Santhanam-Martin et al. 2015; Uden et al. 2018; Vankeerberghen & Stassart 2016), an approach 

often used to explore alternative futures or design transformative actions is the construction, analysis 

and/or of scenarios, or potential future pathways (Gaudino et al. 2018; Hubeau, Marchand, Coteur, et 

al. 2017; Sharma et al. 2005, 2006; Van Bers & Robinson 1994; Zwartkruis et al. 2018). Plumecocq et 

al. (2018) emphasize that there may be more than one possible transition pathway towards sustainable 

agriculture. 

 

4. Thematic foci of the literature on sustainability transitions in agriculture 
The studied papers cover research undertaken in many different subfields of agriculture or located at the 

interface of agriculture and other sectors. We identified several thematic clusters in the literature on 

transitions in agriculture. These will be presented below, starting with a discussion on how agricultural 

regimes and their transition towards sustainability are conceptualized in the studied papers. 

4.1 Application of theoretical perspectives from transitions literature 

To investigate the dynamics of sustainability transitions in agriculture, nearly one fourth of the consid-

ered publications explicitly refers to concepts from the socio-technical transitions literature. Below we 

outline, how and to which end they are used illustrating some examples from the literature. While theo-

retical approaches are manifold and especially the multi-level perspective (MLP) is more and more 

combined with other concepts (El Bilali 2018b; cf. Järnberg et al. 2018; Wigboldus et al. 2016; 

Zwartkruis et al. 2018), this section will focus mainly on the use of the three concepts of Strategic Niche 

Management (SNM) (cf. Schot & Geels 2008), Transition Management (TM) (cf. Loorbach 2010; 

Rotmans & Loorbach 2008) and the multi-level perspective on socio-technical transitions (cf. Geels & 

Schot 2007) because they have been identified as “core” concepts by Markard et al. (2012, p. 957), 

which also bear relevance for governance. While SNM and TM are mentioned three and twelve times 

respectively, the MLP clearly is the most commonly used concept especially to investigate niches or 

niche innovations, and how these impact on the dominant regime. This observation is in line with results 
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from El Bilali (2018b) who analysed how literature on sustainability transitions of agro-food systems 

uses five transition theory frameworks including the MLP, TM and SNM as well as innovation systems 

and the Social Practices Approach. He concludes that integrating these five into one framework targeted 

at the analysis of agro-food systems could substantially benefit the emerging research field (ibid., p. 26). 

Various papers refer to a conceptual regime understanding from the socio-technical transitions lit-

erature specifically referring to the MLP (cf. Audet et al. 2017; Bui et al. 2016; Ingram et al. 2015; 

Isgren & Ness 2017; Konefal 2015; Meynard et al. 2017; Pigford et al. 2018; Vankeerberghen & Stassart 

2016). Although many papers use this conceptual regime term, only some explicitly concretise what 

they actually understand as the current regime. However, among those who do, there seems to be wide 

agreement on characterising the dominant sociotechnical system in agriculture as neoliberal, productiv-

ist, and industrial agri-business supported by political incentives and focusing on markets (Cross & 

Ampt 2017; Davidson et al. 2016; Ingram et al. 2015; Massicotte & Kelly-Bisson 2019; Santhanam-

Martin et al. 2015; Vlahos et al. 2017). While this regime type has been criticised for its adverse envi-

ronmental, social and economic impacts (van der Windt & Swart 2018), Huttunen and Oosterveer (2017, 

p. 192) emphasize that “[i]n a sustainable production regime environmental and social issues related to 

farming are regarded as equally important as economic issues”.  

Very few papers explicitly aim to contribute to the conceptual literature on sustainability transitions. 

For example, Bui et al. (2016, p. 102) deeply engage with the multi-level perspective to study how local 

niche initiatives trigger regime change and highlight the vital role of local authorities and public policy 

in bringing about local regime change. Ollivier et al. (2018) investigate whether socio-technical transi-

tion and socio-ecological systems can be adequately applied to analyse agroecological transitions. 

Thereby, they point out some special requirements differing from the analysis of other transitions such 

as “enrolling multiple and relatively isolated decision makers as well as nonhuman entities” (ibid., p. 2) 

and “suggest [to] break[...] away from a systematic ordering of the different transition levels in estab-

lished models, the better to explore, in practice, the range of levels involved and the diversity of rela-

tionships between them, as well as their synergies” in order to account for other types of interactions 

(ibid., p. 13). A conceptual framework targeted at agricultural science research to focus on agricultural 

sustainability transitions was developed by G. Martin et al. (2018).  

Several case studies look at local niche innovations and the potential for upscaling these and shape 

regimes towards sustainable agriculture (cf. Isgren & Ness 2017; Vlahos et al. 2017), whereas 

Wigboldus et al. (2016) problematizes current scaling methods to insufficiently account for the com-

plexity of wider contexts. Focussing on a territorial scale rather than separate initiatives, Lamine et al. 

(2018, p. 11) outline the potential of various initiatives complementing each other to foster a sustaina-

bility transition in a certain territory. An investigation of different narratives of development trajectories 

and the likelihood of different scenarios in Ethiopian agriculture by combining the MLP with approaches 

from social-ecological transformations and institutional entrepreneurship highlights the strong role of 

the authoritarian government that predominantly maintains a growth narrative and hence the limited 
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possibility for niche actors to challenge the incumbent regime (Järnberg et al. 2018). Remarkably, 

Vankeerberghen and Stassart (2016, p. 402) do not assume the niche of conservation agriculture in Wal-

lonia in Belgium  to evolve outside the regime with the aim of mainstreaming, but rather, that it evolves 

from inside the regime with the need to isolate itself from it, which they call “insularization”. 

Social innovation is not restricted to niches but as shown in the case of seasonal food markets in 

Montreal comes about “in the interaction with the regime rules, as an effort to maintain value-oriented 

activities” (Audet et al. 2017, p. 13). In this case, niche development thus does not happen completely 

separate from the regime because innovations have to adapt to its rules (ibid.). “Learning and Innovation 

Networks for Sustainable Agriculture” (LINSA) are studied as niche initiatives which supposedly chal-

lenge the dominant “productivist” regime (Ingram et al. 2015). Thereby, regime compatibility is seen as 

the main variable for the diffusion of niche innovations which, however, does not necessarily coincide 

with potential influence on the regime (ibid., p. 65). Stating that governance of transitions is not suffi-

ciently considered in the MLP, the role of multi-stakeholder initiatives in the governance of agricultural 

transitions in the USA is examined (Konefal 2015). As those investigated have been dominated by cer-

tain regime actors and their interests, they are seen to bear potential for small-scale improvements to-

wards sustainability, but lack the ability to achieve a fundamental regime change  (ibid., p. 629). 

Several papers mention ‘window(s) of opportunity’ offering space for the niche development and a 

transition towards a sustainable agricultural and food system (Audet et al. 2017; Davidson et al. 2016; 

Järnberg et al. 2018; Konefal 2015; van der Windt & Swart 2018; Vlahos et al. 2017; Wigboldus et al. 

2016). Identified factors opening up windows of opportunity were the cow disease BSE (Davidson et 

al. 2016) or changed political regulations for trade under the European Union’s Common Agricultural 

Policy (Vlahos et al. 2017).  

Few papers deeply engage with TM (cf. Audet et al. 2017; Grin 2012; Hubeau, Marchand, & Van 

Huylenbroeck 2017). For example, TM may be used to evaluate sustainability experiments looking at 

the process, actors and effects (Hubeau, Marchand, & Van Huylenbroeck 2017, p. 3). To analyse path-

ways for change in agricultural systems, Dentoni et al. (2017) use a perspective of large systems change 

(LSC) as a wider approach than as insufficiently criticised co-creation strategies of TM. Although the 

focus of the case study is on modernization rather than sustainability, some conceptual aspects how the 

concept of transition management might be adapted and broadened are highlighted by Grin (2012). 

These include extending the concept to the “acceleration stage” of transitions, considering a wider range 

of actors, and develop manifold transition pathways (ibid., pp. 84-85). 

Except for El Bilali (2018b) who analyses the use of SNM in research, no paper from our sample 

deeply engages with SNM, which seems to confirm its standing as “a marginal framework in research 

on agro-food sustainability transitions” (ibid., p. 18). This finding could be interpreted in two different 

ways. First, it could be that for sustainability transitions in agriculture, technological niche innovations 

play a less decisive role (as compared, for example, to energy regimes). However, the many cases iden-

tified in this review tell a different story. Local innovations – albeit less of a technological nature – and 
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their potential upscaling appear to dominate the field. Hence, another interpretation could be that litera-

ture does not frame these processes in SNM terms – which would tell less about agricultural transitions 

as such but about the way concepts travel within and across research communities. 

4.2 Political regulations and public funding, governance and participation  

The political circumstances covered in the studied literature are manifold and the topics vary both geo-

graphically and related to content. Literature considered from the early 1990s mainly identifies policy 

needs to transform agriculture sustainably (see Hill & MacRae 1992; Macrae et al. 1990). Pretty (1997) 

outlines the need for fundamental political reforms to allow sustainable intensification approaches to 

unfold at a greater scale. The impact and dominance of the current neoliberalist paradigm on the devel-

opment of a philanthropic approach towards transforming the Californian food system towards sustain-

ability is emphasized by Guthman (2008) who argues that the predominance of neoliberal thinking pre-

vented actors from questioning the paradigm itself, however, doable changes within a neoliberal system 

were explored by those. An analysis of power dimensions in an industrialised and an indigenous food 

system in Bolivia concludes that democratization is key to unfold power balances and enable participa-

tion, and thus, create opportunities for sustainable food production as seen in the local case (Jacobi & 

Llanque 2018, p. 23). 

Public funding in favour of sustainable agriculture is an aspect given much emphasis. Öhlund et al. 

(2015) analyse the use of funding schemes of the European Union’s Common Agricultural Policy (CAP) 

in Sweden and Poland with regard to sustainable agriculture and find these to have a huge influence on 

the form of agricultural practices. As only very few of the CAP funding schemes directly address sus-

tainability of the whole social-ecological system, “there is no transformative ambition or impetus for 

change towards a more sustainable agricultural production system embedded in the support schemes” 

(Öhlund et al. 2015, p. 284). Furthermore, there might be unused potential with regard to more sustain-

able practices as the CAP does not provide much space for adaptation to the local context but rather 

endangers local sustainable solutions (ibid.). Gaudino et al. (2018) argue that financial incentives 

through the EU’s greening policies do not lead to the desired effects as they are voluntary and often only 

used by farms that already engage in sustainable agriculture while others consider them not rewarding 

enough to fundamentally change their business model and thus profits. To change this, they claim that 

regulations are required (ibid.). With regard to attitudes towards a payment for ecosystem services (PES) 

policy scheme in Thailand, Kanchanaroek and Aslam (2018, p. 234) conclude that despite a general 

interest, incentives for most farmers to change their practices in a radical way that would favour sustain-

ability are rather low and that schemes should be more flexible to increase participation. Investigating 

the amount of public funding by the US Department of Agriculture (USDA) Research, Extension & 

Economics (REE) Mission Area for agroecological research projects which started in 2014 yields similar 

results, outlining that funding amounts directed towards sustainable agriculture are small, and even 

lower for systems-based agroecology which is seen to be key for triggering systems change and whose 

funding should therefore be increased (DeLonge et al. 2016, p. 272; Miles et al. 2017). Financial means 
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within the scope of agricultural aid in countries of the global south support unsustainable practices rather 

than agroecology and bar the way to progress towards sustainability as shown in the case of UK devel-

opment aid (Pimbert & Moeller 2018).  

Taking stock of complex networks with a variety of actors involved in steering the sustainability of 

food and farming systems, aspects of governance and participation are widely discussed in the literature. 

The development of institutional settings accomplished by multiple stakeholder groups to enable the 

implementation of sustainable agricultural programs may prove even more challenging than implement-

ing the programs itself and requires linkages within and between various organizational scales as shown 

in an example from Bosnia and Herzegovina (E. Martin & Fahey 2009). In cases in Italy, Greece and 

Spain, “better networking and engagement of different actors within a coherent institutional framework 

supporting the transition” were found to be crucial to foster agroecology (Migliorini et al. 2018, p. 18). 

Cross and Ampt (2017) find a profound bottom-up contribution of a local community to sustainable 

agriculture. A key question examined is why farmers do or do not take part in the transition towards 

sustainable agriculture and which motives and intentions drive their actions. With regard to rural tran-

sitions in the context of the CAP, implementation barriers are found “at the level of individual businesses 

and in respect of awareness, understanding and the confidence to act” (Dwyer 2013, p. 43). Honig et al. 

(2015, p. 398) point towards the importance of understanding and considering farmers’ value systems 

which influence why and how they transition in the design of policies, while Coquil et al. (2017) find 

that transitions start when farmers become aware of gaps between their beliefs and actions. To under-

stand how cultural politics hinders individuals to transition to sustainable agriculture, Meek (2016, p. 

287) argues that investigating “the constant interplay between environmental, cognitive, and relational 

mechanisms that shape these spatialized cultural politics” is key.  

4.3 Knowledge and learning 

Knowledge, education and learning processes aiming at agricultural sustainability and the parts various 

actors play in these discussed. Grin (2012) stresses the necessity of an ongoing learning process during 

various stages of a transition. Furthermore, sustainable agriculture requires extended knowledge from 

various actors such as advisors as shown in the UK (Ingram & Morris 2007) and “learning competence” 

is found to be necessary to be able to benefit from technological innovations (Pant 2014). 

G. Martin et al. (2018, p. 3) outline three research approaches, namely “comprehensive analysis, co-

design, and simulation modelling” that might complement each other and bear potential for agronomy 

to support sustainable agricultural development. Regarding education, Rasmussen and Kaltoft (2003) 

point out that attitudes of lecturers and students in higher agricultural education towards sustainable 

agricultural practices highly diverge. Ahmed et al. (2017, p. 13) argues that a contribution to educate 

and encourage students to engage in  the sustainability transformation of the food system after graduat-

ing can be experiential learning approaches that “bridg[e][...] primary scientific research with under-

graduate education focused on identifying and implementing sustainability solutions”. Massicotte and 

Kelly-Bisson (2019) find colonial structures to persist in permaculture education and stress the need to 
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collaborate, among others, with Indigenous and local organisations. Learning can also take place by 

testing alternative food practices until approaches seem promising and might become applicable to a 

broader scale as shown in the case of self-organization of agroecology in food movements in Ecuador, 

where practices can trigger transitions by bypassing formal institutions (Sherwood et al. 2016, pp. 13-

14). Another example is a model process including a participatory setting within local communities with 

the aim of learning together, taking stock of joint concerns and identify local leverage points for sus-

tainability transitions (Allaire et al. 2001). In a similar vein, participatory learning processes in research 

might contribute to an agricultural transition (Eksvärd 2010; Eksvärd & Rydberg 2010). 

Considering various knowledge types is emphasized. Šūmane et al. (2018) assess different trajecto-

ries of modernising farms and investigate the role of local and informal farmers’ knowledge that is often 

pushed back in processes of agricultural intensification. Although hierarchies and conflicting knowledge 

can hinder sustainable development processes, they conclude that integrating diverse types of 

knowledge as well as numerous ways of learning is “a key aspect in surviving, adapting, developing and 

prospering in modern agriculture” (ibid., p. 239). Acknowledging farmers’ knowledge as well as net-

works or movements they engage in is deemed necessary for a transition to agroecology and transfor-

mation of the paradigm currently dominating the debate around agriculture (Teixeira et al. 2018, p. 16). 

Moreover, the question how to consider and implement scientific knowledge in practice is important 

and a multitude of factors is decisive whether this is successful: In order to be applied, non-scientific 

actors have to recognize its value (Coquil et al. 2018), and knowledge governance arrangements 

(Manuel-Navarrete & Gallopín 2012) as well as environmental emotions can play a supportive role 

(Raeisi et al. 2018). Hubeau et al. (2018) consider transdisciplinary initiatives in the agri-food sector 

being characterized by mutual collaboration, knowledge production and learning between scientific and 

societal actors to bear potential to contribute to sustainability transformations.   

4.4 Concrete approaches to reduce environmental impact of agricultural practices and support a 

sustainability transition in agriculture 

In order to account and quantify adverse impacts of agricultural systems on the environment, several 

studies use life cycle assessment partly combined with other approaches as a method (Cong & 

Termansen 2016; Galán-Martín et al. 2017; Goglio et al. 2018). A strength of LCA is considered to be 

its holistic view (Goglio et al. 2018). Galán-Martín et al. (2017) combine ideas of LCA and the water 

footprint in a tool to determine best outcomes of food availability and low environmental effects espe-

cially of water usage and apply this to the case of wheat production in Spain, while Cong and Termansen 

(2016) use a combination of LCA and cost-benefit analysis to assess impacts of pig feed production in 

both environmental and economic terms. Notarnicola et al. (2017) outline the need to further develop 

LCA methodology and an integrated account of environmental impacts. Bos et al. (2007) present another 

way to assess whether agriculture is sustainable, the “rural sustainability index” including environmen-

tal, social and economic perspectives.  
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Concrete approaches to reduce adverse impacts of agricultural practices presented in the literature 

can be clustered according to their foci. The widespread use of pesticides and synthesised inorganic 

fertilisers contributes to a large extent to negative impacts of agricultural practices on the environment, 

and may even lead to dangerous consequences for humans as shown in an example of pesticide lock-in 

structures in Peru (Hammond Wagner et al. 2016). Wang et al. (2018) find in a case of rise farming that 

avoiding pesticide overuse is a matter of experience rather than education or awareness. Much research 

is undertaken how transitions to a more sustainable use of pesticides and fertilisers such as phosphorus 

may happen (cf. Chantre et al. 2015; Huttunen & Oosterveer 2017; Kumar et al. 2004; Withers et al. 

2018). Empirical results from a survey of farmers who are at different stages in the transition to sustain-

able agriculture by changing their use of pesticides and chemicals in the USA in the 1990s showed that 

the majority of them did not state negative consequences for yields and profits, and it is concluded that 

education programs on sustainable agriculture with equal standings between farmers and other actors 

could further foster this transition (Hanson et al. 1996, p. 154). 

Another approach are innovations, mainly technological ones, towards sustainability. While the role 

of targeted technologies in a transition to sustainable agriculture is questioned by Christianson and 

Tyndall (2011), El Bilali (2018a) concludes that rather than scrutinising innovations completely, think-

ing about appropriate types of innovation to support transitions is key. Thereby, the use of information 

and communication technologies (ICTs) can have positive environmental consequences through more 

efficient resource use and input, a reduced environmental footprint as well as less greenhouse gas emis-

sions and food waste (El Bilali & Allahyari 2018, p. 460). However, the desired state of a sustainable 

agro-food system should be defined first, followed by assessing the role ICTs can play to this end to 

avoid contrary effects ICTs may also be able to contribute to (ibid., p. 461). Technological innovation 

systems might be blocked by different structural factors such as a lack of finance, no common idea and 

institutional issues (Sixt et al. 2018, p. 243). Barriers to technological innovations e.g. in climate-smart 

agriculture can be found both on the sides of supply and demand in various European countries (Long 

et al. 2016). In the Netherlands, practice projects within the innovation programme ‘TransForum’ try to 

overcome issues in the agricultural system by applying various innovation strategies (Veldkamp et al. 

2009). Wigboldus et al. (2016) indicate the importance of anticipative scaling processes of innovations 

in order to correspond to the complexity of agricultural systems. 

Issues of water availability are addressed focussing on irrigation in regions with water scarcity by 

using retreated effluents (Vergine et al. 2017) or supplemental irrigation as well as adapting sowing 

practices to rainfall patterns (Pala et al. 2004). 

Agroecology is widely discussed featuring various (bottom-up) examples of agroecological ap-

proaches and developments (cf. Blesh & Wolf 2014; Cross & Ampt 2017; Fernandez et al. 2018). Wezel 

et al. (2016) illustrate agroecology territories as a differently scaled approach in the transition to sus-

tainable agriculture. They formulate three areas which are besides stakeholder support key for a transi-

tion, namely “adaptation of agricultural practices; conservation of biodiversity and natural resources; 
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and development of food systems embedded in territories” (Wezel et al. 2016, p. 135). To strengthen 

agroecology, policies, education and public funding for research in favour of agroecology are deemed 

important (DeLonge et al. 2016; Miles et al. 2017; Wezel et al. 2018). In a review of empirical studies, 

Palomo-Campesino et al. (2018, p. 9) find agroecological practices to enhance ecosystem services in the 

majority of cases. This is in line with Onaindia et al. (2018, p. 658) who argue that replacing forest 

plantations monocultures with “a multi-functional landscape, including grasslands and crops, would re-

inforce food security and enhance biodiversity and relevant ES [ecosystem services]”. The potential of 

effective and sustainable agricultural practices for rural livelihoods is shown in a study in Yangou wa-

tershed, China (Tang et al. 2013). Analysing changes in land use practices, they observed a substantial 

improvement of rural livelihoods and the environment which plays a key part in sustainable rural devel-

opment and encourages to pursue similar transformative measures in other parts of the region (ibid., pp. 

22-23).  

4.5 Urbanisation, urban agriculture and local food networks 

Urbanisation processes can have adverse impacts on agricultural landscapes endangering sustainability 

as shown by Su et al. (2011) in their case study of Hang-Jia Hu region in China. On the other hand, 

urban agriculture has become a global movement which aims at bridging the divide between rural and 

urban areas and advocates for (peri-)urban food systems including various stages from food production 

to consumption within these regions (Hirsch et al. 2016, pp. 342-343). 25 years ago, Van Bers and 

Robinson (1994) emphasized the potential of growing crops in urban areas to contribute to domestic 

food supply. However, today, the niche of urban agriculture does not primarily appear to aim at self-

sufficiency but that its motivations are rather to experiment and contribute to a transition of an unsus-

tainable to a more sustainable food system (Hirsch et al. 2016, pp. 354-355).  

Alternative agricultural practices can also play a key role in the sustainability transformation of 

cities themselves. Moschitz et al. (2017, pp. 65-66) synthesise results from a conference on urban agri-

culture emphasising its potential to interlock urban and rural areas and to combine alternative forms of 

food production with different forms of societal engagement and social innovations such as the devel-

opment of new cooperative models. In order to secure long-term existence and attractiveness of these 

ideas, economic viability is key (ibid., p. 67). Whether urban agriculture bears potential for sustainability 

transitions in shrinking cities is to be further investigated (Oda et al. 2018). An agroecological approach 

that aims at transforming vacant land that results from shrinking processes to green infrastructures is 

seen to bear great potential for the provision of various ecosystem services (Herrmann et al. 2018). 

Furthermore, local or alternative food networks with their variety of sharing economy models (Miralles 

et al. 2017) can contribute to the transition of urban food systems and initiate social innovation (Audet 

et al. 2017) 
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4.6 The role of the agri-food business 

Agri-food firms operate at various stages and levels of a globalised agribusiness. They can influence 

agricultural patterns: Windhorst (1998, pp. 248-249) expects that “the formation of vertically integrated 

agribusiness companies” that led to larger, more industrialised and spatially concentrated pig production 

in the United States and some European countries “may prove to be unsustainable in the long-term”. 

The current state of sustainability initiatives within and among agri-food firms has been assessed in 

various analyses: The Sustainable Agriculture Initiative launched by three big private players in the food 

industry includes many other companies today aims at greening the mainstream production and is con-

sidered to bear great potential to this end (Poetz et al. 2012). Sustainability initiatives pursued by agri-

food firms in the United States often seem to lack a clear structure and link to the firm’s business strategy 

(Ross et al. 2015). Langendahl et al. (2016, p. 120) conceptualize transitions towards more sustainability 

in firms in the agri-food sector as “sustainable innovation journeys”, emphasizing how they engage in 

sustainability issues in a dynamic way with continuously changing foci and practices as the circum-

stances and constituting elements of a firm are changing. Rival ideologies among firms building on 

multiple ways to create legitimacy can be obstacles for firms not to modify their strategic orientation to 

be more sustainable notwithstanding existing financial incentives to transition as shown against the 

background of commodity agriculture (Press et al. 2014).  

4.7 Gender issues 

Several papers integrate gender issues into the research on agricultural sustainability transformations 

and engage with how men and women perceive differently their roles and life in family farms (Meares 

1997) or how constructions of masculinity are changing (cf. Coldwell 2007; Peter et al. 2000). Over-

coming traditional divisions of labour anchored in “conventional masculinity” might be conducive to 

sustainable farming practices (Peter et al. 2000). Because of the close link between production and so-

cietal structures in the case of family farms, social aspects might foster sustainability and the integration 

of the three dimensions of sustainable development (Galdeano-Gómez et al. 2016, p. 360). Leslie (2017) 

analyses queer farmers’ experiences with heterosexism in the field of sustainable agriculture in New 

England, United States, which might restrict them in their farming business and argues that overcoming 

the anchored notion of heteronormativity is key for the participation of queer people in the transition 

towards sustainable agriculture. Anchored traditional and cultural patterns also influence the use of nat-

ural resources as shown in an Ethiopian example: Despite the potential of the forest to contribute to food 

security, its “potential as a food source has been forgotten, a process reinforced by the gendered division 

of territory and labor responsibilities” (Nischalke et al. 2017, p. 261).  

 

5. Conclusions 
Overall, it could be shown that literature on sustainability transitions in agriculture is highly diverse, 

representing manifold approaches, research fields, geographical areas and case studies and even reaches 

out to aspects such as energy efficiency in agroecosystems (Gingrich et al. 2018) transitions towards a 
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bioeconomy (Bennich et al. 2018; Sarkar et al. 2018), ethical reflections on the legitimisation of precar-

ious working conditions in agriculture by actors in alternative food networks (Weiler et al. 2016) or a 

comparison of sharing economy models in alternative food networks (Miralles et al. 2017). This is a 

stark difference with, for example, the field of sustainable energy transitions which is a lot more homog-

enous in terms of referring to a core literature on socio-technical transitions. This complexity makes it 

rather difficult to describe overarching patterns of how transformation in agriculture is characterised. 

However, most studies seem to have a common starting point which is negative environmental and 

social impacts caused but also faced by the current agricultural systems in an era of global change. 

Considering and safeguarding ecological and social factors seems to be at the core of sustainable agri-

culture (cf. Huttunen & Oosterveer 2017). Theoretical perspectives on transitions serve as background 

for a rather small range of literature on transitions in agriculture; they are often combined to new frame-

works or methods for analysis. It appears that the dominant perspective on agricultural transitions is one 

of (local) niche developments seeking “upscaling”. 

Concrete research focuses on various subfields in agriculture and there is potential for change at 

various elements targeted by those approaches, be it through learning processes, technological improve-

ments and innovations, or political regulations to only name a few. This illustrates that a holistic sus-

tainability transition of agricultural systems might only be possible if these different dimensions are 

combined and interact. Still, it remains rather open how this could happen. Linkages to global sustaina-

bility agendas such as the SDGs appear seldom in the agricultural transitions literature but show signif-

icant increase in publications within the last few years (cf. Nischalke et al. 2017; Williams et al. 2018). 

Still, a variety of local case studies shows potential for small-scale changes which might be transferable 

also to other regions. Given the enormous challenges posed by agricultural systems to sustainability on 

multiple geographical levels, it appears that more integrative, comparative work and perhaps more co-

herence in conceptual approaches would greatly benefit the field, which is currently highly fragmented. 
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1. Introduction 
The transition of the European energy system towards a more sustainable system has attracted over 

the last decades increasing attention, in the general public, by politicians, by investors, by energy 

companies, by grid companies and by researchers. This paper explores to what extent and how 

European framework programmes for research and development have addressed and facilitated the 

development of transmission and distribution grids and how we can study this development.  

The paper is based on an analysis of European R&D projects that studied electricity grid planning, 

development, and innovation in Europe and which were funded since 2002, and on an analysis of the 

calls for proposals issued by the three European Framework Programmes, FP6, FP7 and Horizon 2020.  

The three last European framework programmes have addressed energy-related issues, but the 

priorities have changed over time. These changes coincide with an ongoing energy transition towards 

higher shares of renewables in Europe and with the closure of some major electricity production 

capacity based on coal or nuclear power. Higher shares of intermittent renewable energy sources call 

for increasingly flexible grid operation, both at the level of the transmission grid and at the level of the 

distribution grid. However, we ask if the importance of transmission grid vs. distribution grid has 

changed over time and if the collaboration patterns have changed as well, and how.  

We develop two hypotheses: 

1. Transmission grids were prioritized in the first period due to energy safety reasons – 
transmission lines should safeguard energy systems across national borders, while distribution 
grid projects became more important at the end of the period because of increasing 
decentralisation of the energy production.  

2. The importance of generic electricity grid issues became much more important in the last 
period since these technologies can facilitate the interaction of the whole energy system, not 
just at the TSO-level or at the local/regional level. 

 

2. Background 
The transition towards a more sustainable, European energy system has attracted the attention of 

politicians, investors, energy companies, grid companies, researchers and the general public. This 

transition is not undisputed and therefore research-based knowledge development has been and still 

is mandatory.  

Controversies around the sustainable energy transition 
What have been the main controversial issues? Here we want to highlight shortly the following: 

• Traditionally electricity has been produced in central production units, being large powerplants 

either based on fossil resources, nuclear energy or hydro power. Now the centralised power 
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production is in decline: fossil power plants and nuclear power plants get closed in many European 

countries and decentralised and distributed power production is increasing. There is also a decline 

for the start of new large hydro power plants in Europe even though there are many activities in 

that direction elsewhere, such as in Turkey, Africa, Canada etc. The consequences of such large 

projects for the water cycle, for flora and fauna, for the local population and for the existing 

settlements which have to be abandoned have been raised in the public debate.  

• Instead of centralised energy production we witness a trend towards more decentralised energy 

production, based on different renewable energy sources, such as wind, solar, biomass and biogas, 

and geothermal energy. However, the possibility to do so depends on the natural endowments, 

like wind, solar radiation, bioresources, geothermal resources etc.  

• The shift from centralised to distributed electricity production affects the requirements for the 

electricity grid. The centralised electricity production required an electricity grid which guaranteed 

the stable transmission of electricity from a few large power plants to all the consumers of 

electricity, both central and more distant ones. The transmission of electricity in an energy system 

where power production is much more decentralised entails other types of grid networks: The 

production can happen even in the periphery or close to the energy user. A centralised grid would 

be less necessary.  

• On the other hand, the replacement of fossil resources with renewable energy resources entails 

other types of challenges: The electricity production based on the intermittent resources wind or 

PV is not offering per se such a stable base load as an energy system based on coal, natural gas or 

nuclear energy. This problem can be addressed by connecting these power plants which are widely 

geographically distributed, and by using flexibility measures provided by demand response 

technology, smart grids, large scale energy storage capacity. However, all these new system 

elements must be integrated and make the energy system much more complex and difficult to 

manage. 

• It has been proposed to deploy more the transmission of electricity across national borders to gain 

more flexibility, as the Nordic electricity market has demonstrated balancing between increasing 

shares of wind power in Denmark and hydropower in Norway. It has been proposed to create more 

such transmission lines to other European countries such as Germany, The Netherlands and the 

United Kingdom. However, the costs are very high and social acceptance is very low due to two 

reasons: (1) expected higher electricity prices for end consumers in the Nordic countries delivering 

their electricity to the rest of Europe; and (2) The resistance of the population to build transmission 

lines over their property or in the nearby nature fearing for negative externalities. This resistance 

against more transmission lines even inside a country has been rather critical for the building of 

high-voltage, direct-current lines going from northern to southern Germany which are necessary 

to enable the realisation of the “Energiewende” in Germany, the transition to a low-carbon and 

nuclear-free energy system in Germany. 

• A distributed energy system can also be facilitated by more flexible energy usage, for instance by 

the deployment of demand-response technology in households, by the introduction of prosumers 

into the energy system, and by exploiting battery electric vehicles for providing vehicle-to-grid 

services. All these activities are distributed and require coordination in a network of smart grids. 

This coordination requires the integration of the power grid with the ICT network. However, the 

broad deployment of ICT can also be interpreted as a loss of control and as a possibility for 

misconduct and manipulation.  

Studies of sustainable energy transitions 

How can studies of energy transitions contribute to a better understanding of these changes? Sovacool 

analysed how mainstream literature reflects on the time scale of energy transitions (Sovacool, 2016). 
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After summarising the mainstream view that energy transitions take very long time – about a century 

or more – he presents findings about much shorter, but also more national/local transitions related to 

the introduction of end-use devices. He highlights that future transitions could “become a social or 

political priority ... could become more planned and coordinated, or backed by aggressive social 

movements or progressive government targets” (Sovacool, 2016, p. 210). He discusses three important 

drivers for such much more rapid transitions: (1) scarcity of resources, demand peaks or inflated prices 

for fossil-based industries; (2) climate change – many fossil resources cannot be burnt and must stay 

in ground as stranded assets; (3) technological learning and innovation may result in new technologies 

with exponential growth possibilities. There are also co-benefits of low-carbon energy supply: less 

pollution, improved public health, new possibilities for industrial development and some new 

technological solutions can combine several services and can replace outdated one-purpose solutions. 

Future energy transitions “can draw on synergistic advances in multiple domains at once” (Sovacool, 

2016, p. 211).  

The rapid transition examples given by Sovacool are characterised by (a) “A new, well established 

technology simply substitutes for an older one… with little disruption of, or need for integration with, 

supporting technological, organizational, and institutional infrastructures… (b) Substitute technologies 

have been previously used in other markets, benefitting from knowledge spillovers from early adopting 

markets… Further, the scale of transition is comparatively small, either in national markets… or sub-

national markets…; (c) Technologies offer high tangible benefits for adopters in terms of health…, 

flexibility…, cost savings…, convenience… and benefits from well-coordinated public policies and 

institutions…” (Grubler, Wilson, & Nemet, 2016, p. 19). Grubler et al. summarise that Sovacool made 

a comparison between non-comparable transition examples. The examples for rapid transitions are 

characterised by ether selective specific markets, omitted formative phase, already innovation system 

in place, proven technologies, later adopting markets and/or proven technologies (p. 22).  

Grubler et al. (Grubler et al., 2016) comment Sovacool’s article on the temporal dynamics of energy 

transitions (Sovacool, 2016). They point out that transition of energy systems (a) “involve changes in 

multiple technologies, infrastructures, and organizational and institutional settings – all of which have 

a high degree of technological complexity; (b) They involve the development and testing of novel 

concepts (during a long drawn out ‘formative phase’) that, when successful, diffuse pervasively across 

many applications and sectors on a global scale. These large market sizes take decades rather than 

years to develop; (c) They require investments in (expensive) large-scale technologies and 

infrastructures and so have a high adoption effort, often with only long-term benefits or non-market 

benefits …” (Grubler et al., 2016, p. 19).  

Geels et al. developed their conceptual work on transition pathways further, devoting more attention 

to the interaction between agency, shifting actor constellations and adjusting institutions (Geels et al., 

2016). There are two patterns for institutional change: (1) incremental adjustment: layering - “fit-and-

conform”, and (2) disruption: displacement – “stretch-and-transform”. While in the first pattern of fit-

and-confirm “niche innovations are developed to fit existing rules and institutions” (Geels et al., 2016, 

p. 898), in the second the stretch-and-transform pattern rules and institutions are changed to suit the 

new innovations (ibid.). 

Multi-dimensionality of transitions 
Sovacool and Geels discuss the main approaches for studying energy transitions, distinguishing 

between a techno-economic paradigm developed by Grubler et al. (Grubler et al., 2016), Smil (Smil, 

2004) and others, and a socio-institutional paradigm proposed by Geels, Schot, Kern, Rogge and others 

(Sovacool & Geels, 2016).  
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While the socio-institutional paradigm focusses on “changes in three dimensions: 1) tangible elements 

of socio-technical systems (technologies, markets, consumption patterns, infrastructures, production 

facilities, supply and distribution chains), 2) actors and social networks (new strategies, investment 

patterns, change coalitions, capabilities), and 3) socio-technical regimes (formal rules and intangible 

institutions like norms, mindsets, belief systems, discourses, views on normality, social practices)” 

(Sovacool & Geels, 2016, p. 233), the techno-economic paradigm focusses “on tangible elements and 

a sub-set of actors (mainly firms and consumers)” (ibid.). 

This difference explains according to Sovacool and Geels the different views on the temporality of 

energy transitions. The techno-economic paradigm highlights that infrastructure takes long time to 

build and new technologies do only gradually replace the incumbent systems, and this will take long 

time because of sunk investments and economic logics. The socio-institutional paradigm however 

acknowledges that a societal sense of urgency can guide a policy which leads to much faster changes 

of markets and selection environments than former energy transitions: “politics may trump 

economics” (Sovacool & Geels, 2016, p. 233).  

Sovacool and Geels argue also that former energy transitions were more opportunity driven than 

problem-driven while the low-carbon transition is more problem-driven. The climate as a collective 

good must be ensured. While historical transitions were more about developing new technologies the 

low-carbon transitions require also changes of institutions.  

Transition speed and different layers of energy systems 
Sovacool and Geels distinguish between four layers of sub-systems:  

1. The extractive industry related to mining of coal and production of crude oil and natural gas, 
metals, rare earth elements etc.; 

2. System of national conversion and supply including networks of power plants, oil and gas 
refineries, petrol stations and other infrastructures that convert the extracted resources into 
electricity, heat, mechanical energy or liquid fuel; 

3. Prime movers or end-use technologies, technology that converts primary and secondary fuel 
into energy services; 

4. Delivery infrastructure connecting energy resources and prime movers, like pipelines, tankers, 
electricity transmission and distribution grids (Sovacool & Geels, 2016). 

 

The change of the delivery infrastructure system takes long time according to Grubler and Smil (Smil, 

2004), but Sovacool and Geels argue that the combination of political will (sense of urgency), oppor-

tunities and business support may accelerate changes – examples district heating system with CHP in 

Denmark after 1973, natural gas infrastructure in the Netherlands. The changes in the extraction 

industry tend to be slow, but they mention the shale gas development and the introduction of RET in 

Germany as exceptions.  

Changes in infrastructure systems 
Infrastructure systems are special types of societal systems that include both the physical artefacts and 

the institutions which regulate and manage these systems (Frantzeskaki & Loorbach, 2010; Jonsson, 

2000). Infrastructure systems fulfil generally one main function but allow often also to fulfil secondary 

services (Jonsson, 2000, p. 89). The identification of possible new secondary services is an important 

element for transforming infrastructure systems into more sustainable systems. We can distinguish 

between distributive systems, communicative systems and accumulative systems.  

Infrastructure systems have developed over a long period and are characterized by relative stability 

and inertia (Hughes, 1987). Infrastructure systems are influenced by technological and institutional 
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lock-in mechanisms and characterized by path-dependencies and therefore difficult to change (Foxon, 

2002). Technological lock-in mechanisms, such as economies of scale and sunk costs, network 

externalities and learning effects contribute to path-dependency. Relevant institutional lock-in 

mechanisms are asymmetries of power, institutional learning effects and collective action, referring to 

the emergence and subsequent reproduction of societal norms, customs, consumption patterns and 

formal regulation through coalition building in associative networks of individuals and organisations 

(Klitkou, Bolwig, Hansen, & Wessberg, 2015).  

Possible pathways for changing energy and mobility infrastructure systems are optimization and a 

fundamental shift (Frantzeskaki & Loorbach, 2010). While optimization of energy infrastructure 

systems is connected to centralization and efficiency improvements, a fundamental shift of these 

systems means the deployment of alternative energy sources and decentralization. E-mobility for 

example can contribute to a fundamental shift since it is implies an interaction with the electricity grid 

system, different usage patterns due to lower range and possibilities for developing decentralized 

solutions, network operation centres and contributing to smart grids.  

Transition speed and scalar levels 
We have to distinguish between different scalar levels of transition: country-level transitions can be 

rapid, while global transitions are slower and gradual because of the “huge sunk investments, 

infrastructural inertia, technical complexity, and diversity of markets and sectoral application” 

(Sovacool & Geels, 2016, p. 234). Sovacool and Geels suggest that global transitions unfold country by 

country and sector by sector. It would be interesting to study meso-level institutions to complement 

the global transition studies. They ask also for more reflexivity regarding the methods used for studying 

different scalar levels of transitions. 

From transition speed and duration to acceleration 
What does it take to achieve rapid transitions? Need shift in policy paradigms, new policy goals and 

public discourses as an important part of socio-institutional changes. They suggest that these changes 

prepare the ground for the techno-economic tipping point of increasing returns to adoption. Scarcity 

of resources and decreasing prices of new technology can accelerate the transition as well. 

Agency and institutions in energy transitions: the role of research and innovation funding 

agencies 
Geels et al. highlighted that low-carbon transitions cannot easily modelled as a process of steady 

increasing deployment of low-carbon technologies (Geels, Sovacool, Schwanen, & Sorrell, 2017, p. 1f.). 

The dynamics of such transition processes must be taken into account. This means that we have to 

analyse (a) a wider spectre of actors with their competing interests, beliefs and practices, (b) the non-

linear changes of user practices, discourses and political struggles around these transitions, (c) the 

alignment between long-term benefits of low-carbon developments and other objectives of relevant 

stakeholders, and (d) the directionality of public policy towards low-carbon transitions (ibid.). When 

addressing energy transitions, it is important to see that policy up to now mostly has focussed on 

paving the ground for more renewable electricity generation, while complementary innovations like 

energy storage, demand response, energy efficiency, transmission and distribution grid and new 

business models and market arrangements to ensure energy system security have received much less 

policy support.  

Here we see the responsibility of the public funding agencies of research and innovation. We argue 

that also the research funders have developed their view on how to address all the controversies 

related to the energy transition. They did not have the ‘master mind’ of energy transitions from the 
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start but had to evolve due to the research results coming in and due to real changes in the energy 

systems.  

This means that this is an evolving target: our conceptual understanding is changing but also the 

problems and challenges in the energy system are changing.  

 

3. Methods and data 
We applied a mixed-methods approach in or research consisting of (a) identification and classification 

of research and innovation projects, (b) document analysis of Framework programmes and calls, and 

(c) social network analysis of the identified projects in the three framework programmes.  

The two first approaches were used for identifying the sample of relevant projects: using keywords for 

identifying projects and call information in the three EU Framework Programmes and projects 

answering to those calls. The first approach delivers a number of projects which is larger than the 

second, because also other funding instruments like a Marie Skłodowska-Curie stipend or other more 

generic instruments can fund electricity grid projects. The second approach is necessary for ensuring 

that important projects are not overlooked and help also to verify the selection based on the keywords: 

If the most important calls are those which we have identified through the keywords, these keywords 

are at least relevant to define the sample. 

When we started to work on transmission grids and distribution grids in 2015, we still had a more 

“rigid” view on the energy system, distinguishing between distribution grid, transmission grid and 

some more generic issues on electricity grids. This had an important impact on our research process, 

because over the last years it has turned out that this distinction has become much fuzzier.  

In the following we present the methods and outcomes in more detail. 

 

3.1. Analysis of funded R&D projects 
We searched the total population of funded R&D projects across three EU FPs using keywords linked 

to power grids. R&D projects were coded according to whether they address issues at the transmission 

grid level, or the distribution grid levels, or projects that focus on electricity grid but more generic. We 

identified 244 projects, of those 197 projects were interlinked, which means there was more than one 

organisation involved.  

Social network analysis has been applied to explore the collaboration patterns of the involved actors. 

The SNA has been conducted for three FP periods to show if there are changes over time, but here we 

do not include the analysis of the H2020 projects, since H2020 has not ended yet and the SNA would 

be not viable. Key statistical indicators are calculated each category of projects and for all three 

programme periods and SNA techniques to measure different types of centrality in the networks have 

been applied, such as average network density, fragmentation and degree centrality. We distinguish 

between different types of partners, such as private companies, higher education institutions, research 

organisations, public agencies, and other types of actors.  

The European R&D projects were selected in following process: 

Relevance of projects 

The scope of relevant projects we define as follows. The projects can address technical, institutional 

and regulatory issues as well as behavioural changes across low, medium and high voltage networks 

both on- and offshore. Within this broad definition, relevant projects must first and foremost focus on 
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electricity grids as such rather than a particular component attached to the grid (e.g. storage, RES-E, 

Electrical vehicles).  Projects should therefore have grids as the main focal area of research rather than 

a secondary or tertiary area of focus. However, since there are many projects where grids are a part 

of the study, we also include projects when the researchers study a specific technology as well as its 

implications for the grid. Here, the delineation is associated with the degree to which the grids are 

studied. If the implications for the grid are explored, we include it. If the project merely studies a 

particular technology (of great importance to grid evolution such as storage) but do not study 

implications for grid transformation, we exclude it.  

Some projects study a specific technology or sets of technologies such as EVs, Solar PV, Battery or 

energy efficiency in buildings and connect their topic to the issue of electricity grid transformation 

although these projects do not really intend to study grids as such. Most of these technologies have 

some implications for the grid, but not all of these projects study these implications. The same is true 

for projects considering concepts or technologies (such as ICT systems and market designs) for 

operating “smart” electricity grids.  

As a general rule, despite it being an ‘umbrella term’ all projects on ‘smart grids’ are included, when 

they study the development of a smart grid or carry out systems analyses. The same is true for off-grid 

systems (micro-grids). When the project is about developing off-grid technology, we include it. If it only 

addresses some system components, that could also be applied for different sectors, we do not include 

it. The grid aspect needs to be in the foreground.  

We exclude intra-building grid projects, i.e. electric systems inside a building even though this can be 

viewed as a micro grid.  

Coding process 

Coding step 1 

We searched the total population of funded R&D projects across three EU FPs using keywords linked 

to power grids.  

Coding step 2 

We qualitatively assessed all projects for relevance by reading the abstracts of the R&D projects. In the 

early phase at least 2 researchers coded the same projects to check for common understanding. When 

there was disagreement, the researchers discussed the issue to reach a consensus. Subsequently, one 

researcher coded the majority of projects. The latter person marked borderline projects that were then 

checked by an additional researcher. Also here discussions of deviations occurred to reach consensus. 

In addition, the coding was then checked via random sampling of another researcher.  

Within thematically relevant projects, we excluded projects that were about research training 

(schools), social networking, and secretariats because these don’t have strong research content. 

Coding step 3 

In the theory section we discussed the idea of competing pathway visions for the energy transition 

along the lines of more or less disruption (Geels et al., 2016). In the case of the power sector, this can 

be operationalized as visions for a renewable and centralized power system (less disruption) and a 

renewable and decentralized power system (more disruptive). Focusing on the dimension of power 

networks, these visions translate into whether transmission grids or distributions grids are the key 

locus of change for integrating rising shares of variable renewables. Based on these perspectives, we 

further coded R&D projects according to whether they address problems / issues at the transmission 

or the distribution grid levels, see table below for examples of how we sorted projects. In addition to 

these two project categories we also created a residual category which we refer to as generic projects. 
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These are projects that focus on electricity grid but that do not explicitly refer to transmission or 

distribution grids. Major themes in this category are for example: (i) energy system modelling that 

include analysis of the whole system (i.e. across levels) as well as generation and use; (ii) energy system 

management via improved and integrated ICT systems where focus is on generating, managing and 

using more and more real-time data to improve system operation and integrate RES in a smart way 

but without focusing on whether this is primarily at the distribution or transmission level; and (iii) 

projects on new energy services provided by storage, aggregators, or virtual power plants that do not 

specify whether this is mainly an issue for transmission or distribution grid actors—indeed, although 

these technologies are often deployed as local, small-scale they can equally have impact on the 

transmission grid and be large-scale. 

Following table shows describes the scope of the three topic areas and the used thematic keywords 

for each of them. 

Table 1. Coding system for the three categories of electricity grid technology and research 

 Category 1: Distribution grid Category 2: Transmission grid Category 3: Generic grid issues 

General 
description 

Distribution grid.  
DSOs are main actors. Impacts 
of small-/ medium-sized 
decentralized generation on the 
grid. Also smart grids projects 
on community level 

Transmission grid.  
TSOs are main actors. Impacts 
of large-scale renewables on 
the grid. 

Often concerning topics that 
cross the TSO-DSO divide.  
Technology providers.  

Thematic 
keywords 

• Smart neighbourhoods 

• Smart cities,  

• DSOs  

• EVs on the grid 

• Distributed generation  

• Smart-meters 

• Low-voltage 

• Island grids / off-grids / 
mini grids 

• Transmission grid 
technologies (e.g. HVDC, 
HVAC, FACTS)  

• Super grid 

• Interconnectors 

• Pan-European network 

• TSOs 

• High-voltage 

• Aggregators/aggregation 
services 

• Ancillary services 

• Power grid systems 
modelling 

• Impact of RES into power 
grids 

• VPPs 

• Energy system 
management incl. systems 
of systems 

• Generic tech components 

 

Social Network Analysis 

Social network analysis (SNA) has been applied to analysis what kind of actors have been involved in 

the European research projects on electricity grid and if this has changed over time. We distinguish 

between different types of partners, such as private companies, higher education institutions, research 

organisations, public agencies, and other types of actors. We distinguish between national and 

international collaboration patterns based on the localisation of the partners.  

Key statistical indicators are given for all three programme periods:  

- Number of projects analysed 

- Number of interlinking projects and share of all projects 

- Number of sub-networks 

- Number of networked nodes 

- Average network density, incl. Standard deviation  

- Fragmentation of the network, incl. Distance-Weighted Fragmentation 

- Size of largest sub-network measured in number of nodes based on x projects and share of all 

projects and of the whole network.  
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SNA techniques to measure different types of centrality in the networks have been applied, such as 

average network density, fragmentation and degree centrality. Network density is a measure of the 

proportion of possible ties which are actualized among the nodes in a social network (Giuffre, 2015). 

Fragmentation is the proportion of pairs of nodes that cannot reach each other (Ucinet 6). Degree 

centrality is defined as the number of links that a node has (Borgatti, 2005). The top ten actors in each 

category based on both centrality measures are given for each programme period.  

The SNA calculations have been done with the SNA software Ucinet 6 developed by Borgatti, Everett 

and Freeman (2002). The SNA maps have been created with the help of the software NetDraw 

developed by Borgatti (2002). The SNA maps are based on Freeman degree centrality measures and 

spring-embedding tis applied as the graph-theoretical layout.  

 

3.2. Analysis of the conceptual focus of these three Framework Programmes 
The tree last European framework programmes have addressed energy-related issues but with 

different priorities. In the following we give a summary of the research priorities related to energy 

grids, and we highlight how we have understood the calls and working programmes in these different 

framework programmes: do they request research about distribution grids, transmission grids or do 

they cover more generic issues related to electricity grids. The three framework programmes give a 

timeline of European research over the last 18 years.  

Table 2. European Framework Programmes and selected work programmes 

Framework 
Programme 

Time period Sub-programmes analysed 

6th Framework 
Programme 

2002-2006 FP6-SUSTDEV - Sustainable Development, Global Change and 
Ecosystems: thematic priority 6 under the Focusing and 
Integrating Community Research programme 2002-2006 
(European Commission, 2002, 2003, 2004) 

7th Framework 
Programme 

2007-2013 FP7-ENERGY - Specific Programme "Cooperation": Theme 5 
Energy (European Commission, 2007b, 2008a, 2008c, 2009b, 
2011b, 2012) 
FP7-ICT - Specific Programme "Cooperation": Theme 3 ICT – 
Information and Communication Technologies (European 
Commission, 2007a, 2008b, 2009a, 2010, 2011a, 2013) 

Horizon 2020 2014-2020 Horizon 2020 - 10. Secure, clean and efficient energy (European 
Commission, 2014, 2017b, 2020) 
Horizon 2020 – 7. Innovation in small and medium-sized 
enterprises (European Commission, 2015, 2017a) 

 

We identified the most important work programmes by analysing the information about the calls the 

respective projects applied for and concentrated on those calls where projects with several 

participants received funding and which were relevant for energy grid studies.  

We downloaded the respective working programmes and calls and used NVivo to code these 

documents. For the coding we used the same codes as for the selection of projects (see Table 1). 

After the coding process we summarised the research priorities, sometimes also pointing out 

changes or new priorities which appeared during a programme, and we pointed also out how the 

different priorities interact and evolve.  



10 
IST2020 Gallery Klitkou: The Grid Triangle 

The results are summarised in Table 3. Under FP6 all calls under the Thematic Priority 6.1 Sustainable 

Energy Systems were analysed and here all projects were networked projects. Under FP7 all project 

calls under FP7-Energy (32 projects) and FP7-ICT (33 projects) were included. Under Horizon 2020 we 

analysed the calls included in the work programmes for 10. Secure, clean and efficient energy, 

specifically the calls under Competitive Low Carbon Energy (LCE) (58 projects). In addition, we also 

scrutinized the Small and medium enterprise instrument (SMEINST) with 31projects.  

Table 3. Selected work programmes and categorized projects 

Work programmes Distribution 

grid 

Transmission 

grid 

Generic grid Total of 

projects 

Workplan / 

call 

FP6-SUSTDEV 8 6 6 20 4 

FP7-ENERGY 18 12 2 32 9 

FP7-ICT 22 0 11 33 7 

H2020-LCE 25 8 25 58 4 

H2020-SMEINST 8 4 19 31 2 

Total number of 

projects 
81 30 63 174  

 

4. Discussion of results 
This section consists of three parts, first the changes in the analytical focus of the framework 

programmes, second the social network analysis of the identified projects, and finally the development 

of funding of electricity grid research under the European FPs. 

 

4.1. Changes in the analytical focus of the funders 
Here a short summary of the development of the analytical focus of the funding programmes: 

6th Framework Programme: Sustainable Development, Global Change and Ecosystems 

Under the 6th Framework Programme, which lasted from September 2002 to December 2006, energy 

was addressed under Sustainable Development, Global Change and Ecosystems: thematic priority 6. 

Here the first sub-priority area (6.1) was devoted to sustainable energy systems. It was expected that 

research activities should address the development of “renewable energy sources and their integration 

in the energy system, including storage, distribution and use” (European Commission, 2002, p. 1). 

Another sub-priority was asking for projects about sustainable surface transport targeting “clean urban 

transport and rational use of the car in the city”, but here electrical vehicles were not specifically 

included while focus was on biofuels, natural gas and hydrogen (European Commission, 2002, p. 2; 

2003, p. 14).  

In the work programme for the priority area 6.1 Sustainable energy systems it was distinguished 

between research activities having an impact (a) in the short and medium term and (b) in the medium 

and longer term. Under the first alternative research was placed on “Cost-effective supply of 

renewable energies” and on “Large-scale integration of renewable energy sources into energy 

supplies” (European Commission, 2003). In both fields research topics were covered relevant for 

energy grid related research:  

For electricity, the strategically important areas in which research should be concentrated were among 

others: the reduction of development constraints for the deployment of offshore wind “by 

demonstrating technical control mechanisms to maintain the stability of the grid (grid based control, 
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turbine control and consumption control)” (European Commission, 2003, p. 7) which we placed under 

the generic research topic, similarly was addressed the integration of solar photovoltaic electricity with 

the local distribution grids (the distribution grid priority in our analysis), and the development of new 

devices and systems to manage these installations (European Commission, 2003, p. 7) (again the 

generic research priority). In general, it can be concluded that research topics covering distribution 

grid and generic issues are highly linked in the work programme and the same applies to transmission 

grid and generic issues, but to a lesser extent.  

For the large-scale integration of renewable energy sources into energy supplies the work programme 

stressed the need for researching “interactions between centralised and decentralised energy supplies 

and demands at the systems level, which is typically more complex when advanced energy 

management systems are employed” (European Commission, 2003, p. 8) – again a research topic 

stressing generic issues in combination with the distribution grid focussing on “integration of 

distributed electricity generation … with demand side management programmes, local energy 

management techniques and the co-ordinated provision of sustainable energy services …” (European 

Commission, 2003, p. 8). Advanced energy management systems were seen as a solution for problems 

related to enhanced distributed electricity generation and different levels of renewable energy 

integration (European Commission, 2004, p. 10).  

The work programme stated that it is necessary to prepare the European energy system for large-scale 

integration of distributed energy resources (DER), “transforming the conventional electricity 

transmission and distribution grid into an unified and interactive energy service network using 

common European planning and operation methods and systems” (European Commission, 2003, p. 

20). Here the development of systems for grid-connected applications and the development of key 

enabling technologies for distributed energy networks were seen as central (European Commission, 

2003, p. 20). The interaction between energy research and information and communication 

technology (ICT) was stressed in this programme (European Commission, 2003, p. 22). In the updated 

work programme revised in 2004, a specific call on grid issues was launched (SUSTDEV-1.1.7 - European 

Commission, 2004, p. 17). Here two topics were central: (a) distributed electricity generation and the 

security of the distribution grid, and (b) management of electricity grids which are linked to large scale 

decentralised electricity generation and which deploy innovative control technologies and intelligent 

management systems (with related ICT), and “which address the large scale transmission of renewable 

electricity at trans-regional or EU level” (European Commission, 2004, p. 17). In connection to 

decentralised energy management systems for maximising the value of distributed electricity 

generation from renewable sources the development of large-scale virtual power plants was proposed, 

but also the development of advanced power electronic converters and of high-temperature 

superconducting (HTS) device technologies (European Commission, 2004, p. 33f.), all topics which we 

see as belonging to generic grid issues. The programme requested research for facilitating the future 

European Electricity Transmission Network, a research topic we define as belonging to transmission 

grid. 

 

7th Framework Programme: Energy and ICT 

In 7th Framework Programme there were especially two specific programmes relevant for research 

about electricity grids: Theme 5 Energy and Theme 3 ICT. We cover both in this short mapping.  

Under the Specific Programme "Cooperation": Theme 5 Energy, there was placed Activity Energy. 7: 

Smart Energy Networks (European Commission, 2007b, p. 61 ff.). This activity covered not just smart 
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grids but advanced energy networks in general, including research on distribution grids and more 

generic technologies but also transmission grids.  

During the first work programme period (2007-2008), the activity funded research and innovation for 

(1) interactive distribution networks, including the development of open-access standards for smart 

multi-metering services, for (2) a smart Pan-European transmission network, including the integration 

with the Russian electricity network and Diagnostics, Surveillance, Maintenance and Control of Power 

Transmission and Grid Connections, and for (3) more generic and cross-cutting issues such as energy 

network assets management, new tools for integrating distributed renewable energy resources and 

scenarios for energy infrastructure development. We see the distinction between these three themes 

as the paradigm behind the classification we applied in our research on energy grids. 

During the second work programme period (2009-2011), research and innovation funding was 

concentrated on topics related to (1) the importance of electrical vehicles in smart distribution grids, 

(2) the optimisation of the transmission grid with large scale renewables and storage, and the 

development of innovative tools for the coordination, operation and assessment of the Pan-European 

transmission grid, and (3) more generic issues such as the development of innovative operational and 

monitoring tools for large power systems, the development of high-temperature superconducting 

(HTS) based devices that have the potential to improve the performance, stability, and efficiency of 

electricity, and the development of energy storage systems for stationary applications to increase the 

capacity of future electricity distribution networks to host variable distributed energy resources. 

In the last work programme period (2012-2013) funding under Activity Energy. 7: Smart Energy 

Networks was mainly directed towards distribution grids, including the use of distributed intelligence, 

the empowerment of smart customers, the deployment of stationary batteries in smart grids and 

networking of research on smart meters and smart grids – those topics were also central cross-cutting 

issues which we categorised as generic grid topics. Regarding transmission grids the working plan 

called for projects on European Electricity Highways to ensure the reliable delivery of renewable 

electricity and pan-European market integration. In 2012 a joint call on smart cities was launched by 

the energy programme and the ICT programme for 2013, asking for project proposals addressing 

energy systems in smart cities from the two angles. 

The other large FP7 programme which covered research on electricity grids was Theme 3 ICT. Under 

this programme there was placed a specific challenge: Challenge 6: ICT for Mobility, Environmental 

Sustainability and Energy Efficiency. The project calls relevant for energy grids were issued under 

Challenge 6: ICT for a low carbon economy and addressed mainly distribution grids and generic 

technology to support them.  

During the first work programme (2007-2008) the grid-related funding was directed towards the 

integration of smart houses and smart grids in local electricity grids through smart ICT-devices – here 

was focus on the generic dimension, but with relevance for distribution grids. The ICT programme had 

also a joint call with the Security Work Programme, and here the focus was on the processes and tools 

supporting the protection of critical infrastructure, among others of energy networks.  

In the second programme period (2009-2011) became much more important, but still the calls were 

centred on topics related to distribution grids and generic grid-related ICT, here covering topics like 

smart miniaturised systems and highly energy-efficient ICT components and solutions for facilitating 

electrical vehicles, smart energy grids, smart urban mobility, the development of ICT-based monitoring 

and control systems to tackle the complex distribution grids and to enable the development of energy 

positive buildings and neighbourhoods, and ICT tools for the future electricity market, including the 

development of virtual power plants – all issues related to either generic grid issues or to distribution 
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grids. The ICT programme issued also a joint call with the Energy programme, targeting ICT solutions 

for smart electricity distribution networks.  

In the third programme period (2012-2013) Challenge 6 addressed topics such as the possible 

interaction between smart energy grids (with focus on distribution networks) and telecommunication 

networks, the development of ICT-tools for smart cities and neighbourhoods, of electronics in electric 

vehicles to foster e-mobility and of comprehensive energy management systems to enable a better 

integration of electric vehicles in smart grids.  

 

Horizon 2020: Secure, clean and efficient energy 

In the Horizon 2020 Programme there were two channels especially relevant for funding research 

about electricity grids issues: Work programme 10. Secure, clean and efficient energy, and 7. 

Innovation in SMEs with the H2020 SME Instrument.  

Under the Work programme 10., we analysed two of three programme periods: 2014-2015 and 2016-

2017. During the first period the work programme funded projects in three calls: "Energy Efficiency", 

"Competitive Low-Carbon Energy" and "Smart Cities and Communities", especially the two last ones 

with relevance for electricity grid research (European Commission, 2014). This work gave applicants 

more freedom to suggest innovative solutions to outlined challenges, and the topics were generally 

broader and allowed several approaches. Under “Competitive Low-Carbon Energy” research about 

Modernising the European electricity grid was funded, and here especially relevant research about the 

distribution grid and the retail market (LCE-7-2014). The call funded also funding for projects which 

aimed increased flexibility through enhanced energy storage technologies, here was especially 

important the interaction of local small-scale storage with the electricity grid (LCE-8-2014). Both had 

relevance for research about distribution grids and electricity grids in general. Transmission grid 

research was funded through the same call on Modernising the European electricity grid, but here 

about meshed offshore-grids (LCE-5-2015) and transmission grids and wholesale electricity market 

(LCE-6-2015). Beside these targeted calls the work programme invited also for larger projects which 

could through joint actions demonstrate pre-commercial innovative energy solutions on smart grids in 

an ERA-NET of regional and European smart grid initiatives (LCE-18-2014/15). 

In the second Work programme period the call "Competitive Low-Carbon Energy" again was most 

relevant for grid related research, with three topics especially relevant for both distribution grid 

research and generic grid research and combining both: Next generation innovative technologies 

enabling smart grids, storage and energy system integration with increasing share of renewables (LCE-

1-2016/17), Demonstration of smart grid, storage and system integration technologies with increasing 

share of renewables (LCE-2-2016), and Support to R&I strategy for smart grid and storage (LCE-3-2016) 

(European Commission, 2017b). In the same call for 2017 funding was provided for four projects on 

system integration with smart transmission grid and storage technologies with increasing share of 

renewables (LCE-4-2017) and for six projects targeting tools and technologies for coordination and 

integration of the European energy system (LCE-5-2027).1  

The last period of the Work programme included a comprehensive call about the smart citizen-centred 

energy system, including several topics relevant for grid research, such as smart grids and energy 

islands, but also regional cross-border cooperation in transmission grids, and a call about smart cities 

 
1 These ten projects are not included in our sample since they were not decided yet when we downloaded the 
data. 
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and communities targeting smart neighbourhoods, issues related to distribution grids. We did not 

download any data from this programme period.  

In the Horizon 2020 Programme a number of topics were tailored to the needs of SMEs, especially the 

SME instrument Phase 1 and Phase 2. While there was a rather high number of projects with relation 

to energy grids (altogether 26) funded in Phase 1, which funded exploration and assessment of the 

technical feasibility and commercial potential of a new innovation, the funding sum pro project in 

phase 1 was rather low: 50.000 € pro project. In phase 2, which helped firms to develop their business 

concepts further into a market-ready product, service or process, there were fewer projects on 

electricity grids in our sample (5 projects) but funding became much higher.   

In the first programme period (2014-2015) the working programme highlighted more generally the 

possibilities for funding related to the different societal challenges, among them also 10. Energy, and 

here specifically Stimulating the innovation potential of SMEs for a low carbon energy system 

(European Commission, 2015). In the second programme period (2016-2017) this was much more 

specified, listing a range of topics related to “Secure, Clean and Efficient Energy”, among them smart 

cities, low-carbon electricity supply, and single, smart European electricity grid (European Commission, 

2017b, p. 7f.).  

Summary 

We can summarise the development of the analytical focus in the framework programmes as 

following: 

In the FP6 research topics covering distribution grid and generic issues are highly linked in the work 

programme and the same applies to transmission grid and generic issues, but to a lesser extent. In the 

updated programme distributed electricity generation and the security of the distribution grid, and 

management of electricity grids which are linked to large scale decentralised electricity generation and 

became central. Especially the latter was linked to innovative control technologies and intelligent 

management systems, which in turn pointed to the need for ICT, which was emphasised in FP7. 

In the FP7 focus was put on smart energy networks not just smart grids but advanced energy networks 

in general, including research on distribution grids and more generic technologies but also 

transmission grids. The distinction made by FP7 between interactive distribution networks, a smart 

Pan-European transmission network, and more generic and cross-cutting issues such as energy 

network assets management etc. can be seen as the paradigm behind the classification which we 

applied in our research on energy grids.  

However, in FP7 the close interaction with the ICT work programme became important: first on the 

integration of smart houses and smart grids in local electricity grids through smart ICT-devices, later 

other topics received attention, such as smart energy grids, the development of ICT-based monitoring 

and control systems to tackle the complex distribution grids and to enable the development of energy 

positive buildings and neighbourhoods, and ICT tools for the future electricity market, including the 

development of virtual power plants – all issues related to either generic grid issues or to distribution 

grids. And in the third programme period the possible interaction between smart energy grids and 

telecommunication networks were targeted, but also the development of ICT-tools for smart cities and 

neighbourhoods, etc.  

In the H2020 more attention was on integrative solutions, and the borderlines between distribution 

grids and generic grids or between transmission grids and generic grids became much fuzzier. Joint 

calls for integrative solutions made it still more difficult to disentangle the conceptual focus of the 

different calls.  
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4.2. Social network analysis of identified projects 
 

FP6 

 

Distribution grid projects 

The social network analysis revealed that there are four sub-networks for distribution grids under FP6, 

consisting of 111 nodes. Figure 1 is a visual expression of all four sub-networks, based on Freeman 

degree centrality. The smallest sub-network (in the centre) consists of 7 nodes (based on one project), 

the upper sub-network consists of 14 nodes (based on one project), the sub-network at the bottom 

consists of 17 nodes (all based on one project).  

 

Figure 1: FP6 Distribution Grid projects. Social network based on Freeman degree centrality, four sub-networks (N=11 
projects) 

 

There are 11 FP6 projects about distribution grids, all of them include more than one participant. Those 

11 are included in the social network analysis. The SNA for the FP6 distribution grid projects identified 

111 nodes. The SNA identified four sub-networks. The overall fragmentation of the FP6 distribution 

projects network is 0.529. The average density of the network is 0.0061 with a standard deviation of 

0. 0068.  
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What can we say about the participants in the distribution grid projects? The network consists of 111 

nodes, of those is the main part – 47% of all the participants – a private corporation. Research 

organisations follow with 18%, other types of organisations with 17% and higher education institutions 

with 16%. Public agencies (3%) are not very prominent in the network.   

Key statistics: 

• Number of projects analysed: 11 

• Number of interlinking projects: 11  

• Number of sub-networks: 4 

• Number of networked nodes: 111 

• Average network density (matrix average) = 0.0061 

• Standard deviation = 0.0068  

• Fragmentation of the network: 0.529 

• Distance-Weighted Fragmentation: 0.711 

• Size of largest sub-network: 73 nodes based on 8 projects  

 

Transmission grid projects 

The social network analysis revealed that there are four sub-networks for transmission grids under 

FP6, consisting of 81 nodes. Figure 2 is a visual expression of all four sub-networks, based on Freeman 

degree centrality. The smallest sub-network (in the centre) consists of 3 nodes (based on one project), 

the upper sub-network consists of 6 nodes (based on one project), the sub-network at the bottom 

consists of 12 nodes (based on one project). The largest network includes 60 nodes.  

There are 8 FP6 projects about transmission grids, all of them include more than one participant. Those 

8 are included in the social network analysis. The SNA for the FP6 transmission grid projects identified 

81 nodes. The SNA identified four sub-networks. The overall fragmentation of the FP6 distribution 

projects network is 0.428. The average density of the network is 0.0063 with a standard deviation of 

0. 0126.  

What can we say about the participants in the transmission grid projects? The network consists of 81 

nodes, of those is the main part – 52% of all the participants – a private corporation. Higher education 

institutions follow with 23%, other types of organisations and research organisations with 12%. Public 

agencies (3%) are not included in the network.   

Key statistics: 

• Number of projects analysed: 8 

• Number of interlinking projects: 8  

• Number of sub-networks: 4 

• Number of networked nodes: 81 

• Average network density (matrix average) = 0.0063 

• Standard deviation = 0.0126  

• Fragmentation of the network: 0.428 

• Distance-Weighted Fragmentation: 0.634 

• Size of largest sub-network: 60 nodes based on 5 projects  
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Figure 2: FP6 Transmission Grid projects. Social network based on Freeman degree centrality, four sub-networks (N=8 
projects) 

 

Generic grid projects 

The social network analysis revealed that there is one networks for generic grid projects under FP6, 

consisting of 142 nodes. Figure 3 is a visual expression of this networks, based on Freeman degree 

centrality.  

There are 14 FP6 projects about generic grids, all of them include more than one participant. Those 14 

are included in the social network analysis. The SNA for the FP6 generic grid projects identified 142 

nodes. The SNA identified one network. The overall fragmentation of the FP6 generic grid projects 

network is 0.000. The average density of the network is 0.0042 with a standard deviation of 0. 0066.  

What can we say about the participants in the transmission grid projects? The network consists of 142 

nodes, of those is the main part – 41% of all the participants – a private corporation. Research 

organisations follow with 29% and higher education institutions with 25%. Other types of organisations 

(4%) and public agencies (1%) are not central in the network.   

Key statistics: 

• Number of projects analysed: 14 

• Number of interlinking projects: 14  

• Number of sub-networks: 1 

• Number of networked nodes: 142 

• Average network density (matrix average) = 0.0042 

• Standard deviation = 0.0066  

• Fragmentation of the network: 0.000 

• Distance-Weighted Fragmentation: 0.467 

• Size of largest sub-network: 142 nodes based on 14 projects  
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Figure 3: FP6 Generic Grid projects. Social network based on Freeman degree centrality, four sub-networks (N=14 projects) 

 

FP7 

 

 

Distribution grid projects 

The social network analysis revealed that there are two sub-networks for distribution grids under FP7, 

one sub-network consisting of just two nodes and the other sub-network consisting of 337 nodes. 

Figure 4 is a visual expression of the larger sub-network, based on Freeman degree centrality. 

There are 48 FP7 projects about distribution grids, 46 of them include more than one participant. Those 

46 are included in the social network analysis. The SNA for the FP7 distribution grid projects identified 

339 nodes based on 46 projects out of 48 projects. The SNA identified 2 sub-networks; one of them 

included just two partners and was excluded. The overall fragmentation of the FP7 distribution projects 

network is 0.012. The average density of the network is 0.0081 with a standard deviation of 0. 01730.  

What can we say about the participants in the distribution grid projects? The network consists of 339 

nodes, of those is the main part – 204 or 60% of all the participants – a private corporation. Higher 

education institutions follow with 70 nodes (21%) and research organisations with 51 nodes (15%). 

Public agencies (3%) and other types of nodes (1%) are not very prominent in the network.   
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Figure 4: FP7 Distribution Grid projects. Social network based on Freeman degree centrality, main subnetwork (N=45 
projects) 

 

Key statistics: 

• Number of projects analysed: 48 

• Number of interlinking projects: 46  

• Number of sub-networks: 2 

• Number of networked nodes: 339 

• Average network density (matrix average) = 0.0081 

• Standard deviation = 0.01730  

• Fragmentation of the network: 0.012 

• Distance-Weighted Fragmentation: 0.590 

• Size of largest sub-network: 337 nodes based on 45 projects  

 

Transmission grid projects 

The social network analysis revealed that there are two sub-networks for transmission grids under 

FP7, one sub-network consisting of seven nodes and the other sub-network consisting of 201 nodes. 

Figure 5 is a visual expression of the larger sub-network, based on Freeman degree centrality. 

There are 22 FP7 projects about transmission grids, 19 of them include more than one participant. 

Those 19 are included in the social network analysis. The SNA for the FP7 transmission grid projects 

identified 208 nodes based on 19 projects out of 22 projects. The SNA identified 2 sub-networks; one 

of them included seven partners and was excluded. The overall fragmentation of the FP7 transmission 

projects network is 0.065. The average density of the network is 0.0032 with a standard deviation of 

0.0041.  
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IST2020 Gallery Klitkou: The Grid Triangle 

The network consists of 208 nodes, of those is the main part – 113 or 54% of all the participants – a 

private corporation. Higher education institutions follow with 48 nodes (23%) and research 

organisations with 35 nodes (17%). Public agencies (1%) and other types of nodes (5%) are not very 

prominent in the network.   

 

Figure 5: FP7 Transmission Grid projects. Social network based on Freeman degree centrality, main subnetwork (N=19 
projects) 

Key statistics: 

• Number of projects analysed: 22 

• Number of interlinking projects: 19  

• Number of sub-networks: 2 

• Number of networked nodes: 208 

• Average network density (matrix average) = 0.0032 

• Standard deviation = 0.0041  

• Fragmentation of the network: 0.065 

• Distance-Weighted Fragmentation: 0.496 

• Size of largest sub-network: 337 nodes based on 45 projects  

 

Generic grid projects 

The social network analysis revealed that there are six sub-networks for generic grids under FP7, the 

smaller sub-networks consist of three, four, six and seven nodes. The second largest sub-network 

consists of 14 nodes and the largest sub-network consists of 178 nodes. The SNA identified 6 sub-

networks; four of them included seven or less partners and were excluded in the graphical 

presentation. Figure 5 6 is a visual expression of the two larger sub-networks, based on Freeman 

degree centrality. 

There are 28 FP7 projects about generic grids, 20 of them include more than one participant. Those 20 

are included in the social network analysis. The SNA for the FP7 generic grid projects identified 212 

nodes based on 20 projects out of 28 projects. The overall fragmentation of the FP7 generic projects 
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network is 0.290. The average density of the network is 0.0050 with a standard deviation of 0.0100. 

The network consists of 212 nodes, of those is the main part – 136 or 64% of all the participants – a 

private corporation. Higher education institutions follow with 42 nodes (20%) and research 

organisations with 24 nodes (11%). Public agencies (2%) and other types of nodes (2%) are not very 

prominent in the network.   

 

Figure 6: FP7 Generic Grid projects. Social network based on Freeman degree centrality, two main sub-networks (N=16 
projects) 

Key statistics: 

• Number of projects analysed: 28 

• Number of interlinking projects: 20  

• Number of sub-networks: 6 

• Number of networked nodes: 212 

• Average network density (matrix average) = 0.0050 

• Standard deviation = 0.0100  

• Fragmentation of the network: 0.290 

• Distance-Weighted Fragmentation: 0.662 

• Size of largest sub-network: 178 nodes based on 15 projects  

 

Overlap between the three FP7 samples 

There is some overlap between the three FP7 samples: organisations which are part of distribution 

grid projects are also part of transmission grid projects and/or of generic grid projects. The following 

figure shows these different overlaps. There are just 26 organisations which are engaged in all three 

types of projects, and the overlap is smaller between transmission projects and generic grid projects 

compared to the two other options (Figure 7).  
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Figure 7: Overlaps between the participants in the three samples of FP7 projects 

Which are those 26 organisations active in all three types of projects? They are mostly universities 

(compare Table 15). An explanation for the dominance of universities could be that universities 

encompass different departments which might address different types of the FP7 projects, which is 

not distinguished in this analysis. Private companies are less prominent, but the most active research 

organisations are even more active than the universities (RICERCA SUL SISTEMA ENERGETICO and 

FUNDACION TECNALIA RESEARCH & INNOVATION in Spain, FRAUNHOFER in Germany).  

 

4.3. Funding of electricity grid research 
The following table summarises the funding on electricity grid issues by the three framework 

programmes since 2002. However, these results have to be interpreted with care: (a) The last projects 

under H2020 starting in 2020 and 2021 could not been included yet, which means that funding will 

increase for grid issues in H2020. (b) There is a tendency to cover several of the three areas in one 

project, especially over the last three years. The distinctions between the three areas have become 

much more in flux.  

Table 4: The development of the number of projects (N=244) in the three different areas and their funding 

Programme Area 
Number of 
projects 

Share Funded by EC 
in 1000 Euro 

FP6 

Distribution projects 11 33% 26 153 

Transmission projects 8 24% 13 698 

Generic projects 14 42% 48 140 

 total 33  87 991 

FP7 

Distribution projects 48 48% 194 535 

Transmission projects 22 22% 137 105 

Generic projects 28 29% 331 640 

 total 98  663 280 

Horizon 2020 

Distribution projects 38 34% 230 697 

Transmission projects 16 14% 132 736 

Generic projects 59 52% 266 841 

 total  113  630 273 
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Table 5: The development of the number of networked projects (N=197) in the three different areas 

Programme Area 
Number of  
networked projects 

FP6 

Distribution projects 11 

Transmission projects 8 

Generic projects 14 

FP7 

Distribution projects 46 

Transmission projects 19 

Generic projects 20 

Horizon 2020 

Distribution projects 29 

Transmission projects 11 

Generic projects 39 

 

5. Conclusions 
Our research is still in progress due to the lack of the last data on H2020 projects, but the results so far 

allow us at least to confirm out research question: Has the importance of transmission grid vs. 

distribution grid changed over time: Yes, the importance has changed over time, but transmission grid 

research is still important, but very often linked with generic issues.  

The results allow also to discuss the two hypotheses: 

1. No, research and innovation on transmission grid was never a top priority: distribution grid 
and generic issues have had higher priority and transmission grid research have often been 
linked to them.  

2. Yes, the importance of generic electricity grid issues became much more important in the third 
period than in the beginning. FP6 was just a tiny start. 

 

Regarding if and how collaboration patterns changed we want to highlight three issues: 

1. The SNA indicators reveal that the number of sub-networks is increasing in all three areas, that 
fragmentation has decreased for distribution grids but increased in the area of transmission 
grids, and that the average network density has increased for generic grid projects but 
decreased for transmission grid projects. The number of networked nodes has dropped for 
transmission grids but increased for generic grid projects.  

2. The development of organisation types per programme and area shows some joint 
characteristics: the strong position of private corporations in all three areas over time. 
Differences can be found with regard to other types of actors, with a rather high share in the 
first programme and for distribution and transmission grid projects but not for generic grid 
projects, and for the involvement of public actors in the last period for generic grid projects. 
The share of research organisations has decreased for all three areas, while the share of higher 
education institutions is more stable.  

3. There are new linkages between energy research actors and ICT research, facilitated among 
others by joint calls. These results confirm other research which has shown that the power 
sector incumbents are locked-into the traditional regime of centralized electricity grids with 
large-scale plants and transmission lines as their key business model and know-how. Those 
companies are more at the core of the transmission projects while a diversity of non-
incumbent companies, including also ICT-companies, municipalities and new entrants are 
involved in the distribution grid and the more generic grid projects.  
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Abstract 
 

One of the oldest and still major problems public administrations face is that of coordination. 
Today, this issue surfaces particularly when tackling ‘wicked’ socio-technical challenges, such as 
climate change or sustainable mobility, that are addressed through mission-oriented policy 
packages and result in multi-technology innovations (Markard 2018), i.e. technologies that 
comprise a set of complex, interacting sub-technologies of diverse characters catering a multitude 
of purposes. Shared, electric, connected, autonomous vehicles are a good example: They comprise 
many technical components, involve a large set of stakeholders, immediately evoke uncertainties, 
and can trigger significant social, economic, and political consequences – both positive and 
negative. On the one hand, such innovations span across various policy domains and governance 
authorities as autonomous vehicles are affected by and simultaneously influence transport, 
environmental, infrastructure, and digitalisation policies. On the other hand, policy design and 
policy implementation often do not match up, as government agencies are confronted with 
technologies that do neither fit into existing regulatory frameworks, nor align with the individual 
expertise and capacity of agencies. As a result, complex innovation systems trigger a new kind of 
coordination challenge across policy design and policy implementation that government 
organisations have to face when trying to make sustainability transitions happen (Peters 2015). 
This junction between public administration scholarship and innovation research has not been 
explored extensively before, which is surprising given that public administrations are key actors in 
socio-technical innovation processes. Similarly, the investigation of complex transition dynamics 
renders insights into practices that coordinate across policy design as well as implementation – an 
aspect that is under-researched in the public administration scholarship. I address both research 
gaps and ask: How can governments best overcome coordination challenges associated to mission-
oriented, complex, innovation systems? 

 
1 University College London, Dept. of Science, Technology, Engineering & Public Policy, Shropshire House, 11-20 
Capper Street, London WC1E 6JA, United Kingdom; andreas.kopp.16@ucl.ac.uk, andreaskopp.org, @AndyPKopp 



Coordinating Multi-Technology Innovation Systems  Kopp, A.P. (2020) 

  2 
 

To answer this question, I present an empirical study of the emerging technological innovation 
system of autonomous vehicles, qualitatively comparing practices in three of the most innovative 
economies in the world: Singapore, Estonia, and Sweden. First, I conduct a functional 
technological innovation system analysis (Bergek, Jacobsson, et al. 2008; Hekkert et al. 2007; 
Wieczorek and Hekkert 2012) in each of the countries and explore the innovation networks 
through a network analysis. Second, I investigate the impact of the public administrative 
organisations in the network on each system function. To do so, I compare three policy 
coordination modes – hierarchical, market-based, and network-oriented (Bouckaert, Peters, and 
Verhoest 2010) – and analyse how the associated coordination instruments of each mode affect 
the system functions and thus, the innovation system as a whole. Third, I compare these modes 
that (by the research design) correspond to the three case studies. I conclude, that although various 
coordination arrangements can lead to multi-technology innovation and positively impact 
sustainability, the specific instruments employed within public administrations differ in terms of 
impact on the innovation system, depending on the coordination mode used. The most apt 
coordination mode is network-oriented, towards which countries shift if faced with the challenges 
emerging from multi-technology innovation systems. In all three modes, successful governance 
coordination can be achieved most effectively through the integration of policy design and 
implementation along a common, systemic goal – or mission-orientation (Mazzucato, 2018). 
Otherwise, unaligned coordination efforts may negatively impact system functions and thus block 
rather than induce socio-technical innovation. Making sustainability happen, hence, requires not 
just the ‘right policy (mix)’, but also a careful consideration and a recalibration of public-
administrative coordination mechanisms across government organisations within the innovation 
system – a crucial insight for policymakers and transition scholars alike.  
 
 
Key words 
 

mission-oriented innovation policy, technological innovation system, policy coordination, 
public administration, autonomous vehicles, Singapore, Estonia, Sweden 

 
 
Word count: 
 

9,350 
 
 
 
 
 
 
 
 
Disclaimer 1: 
This paper is work in progress. Please, do not disseminate further without prior 
permission by the author. 
 
 
Disclaimer 2: 
Since this paper is presented at an online conference where direct and informal interaction 
pre-/post-presentation is limited or even impossible, the author would appreciate any 
feedback in written format via email to andreas.kopp.16@ucl.ac.uk. Many thanks. 



Coordinating Multi-Technology Innovation Systems  Kopp, A.P. (2020) 

  3 
 

1. Introduction 
 

Whether or when we will see autonomous vehicles (AV) on our roads is not just a matter of 
technological innovation, but also one of governance. Socio-technical innovations of this type – 
accounting for technical advances as well as their socio-economic impacts on established 
structures and behaviour – are difficult to govern, especially if they are embedded in larger, 
mission-oriented innovation policy packages (Mazzucato 2013, 2018). Often, such ‘missions’ result 
in multi-technology innovations that comprise complex, interacting sub-technologies and cater a 
multitude of purposes (Markard 2018). As an example, shared, electric, connected, autonomous 
vehicles comprise many technical components, involve a large set of stakeholders, and trigger 
significant social, economic, and political consequences. They also span across policy domains and 
government organisations as they are affected by and simultaneously influence transport, 
environmental, infrastructure, and digitalisation policies, to name a few. These different domains 
often contain contradicting policies. For example, to maintain road safety, autonomous cars 
communicate with the surrounding infrastructure and with other traffic participants. However, 
data and privacy regulations do not foresee this, causing policies to be reciprocally constraining. 
Similarly, policy design and policy implementation often do not match up, as autonomous vehicles 
do neither fit into existing regulatory frameworks, nor align with the individual expertise and 
capacities of government agencies. 

When exploring how some governance practices block, while others induce the development 
of a technology, ‘the state’ is often perceived as a unitary actor with a unified objective and capacity. 
However, while governments and ministries are responsible for designing policies, government 
agencies or intermediary organisations are implementing them. These different organisations 
usually represent different policy domains, might have separate intentions, and are equipped with 
a diverse set of knowledge, expertise, and manpower. It follows that government organisations 
across policy domains and governance levels are in fact separate stakeholders in the innovation 
system and, consequently, shape the development of technologies differently (Kopp 2020b, 
2020a), triggering a new version of one of the oldest challenges public administrations face: 
coordination across policy design and policy implementation, on the one hand, and across policy 
domains and governance levels, on the other (Peters 2015). How, then, are innovation systems of 
autonomous vehicles shaped by different public administrative organisations and what are the best 
strategies to overcome the associated policy coordination problems? 

The comparative analysis in this paper concludes that public administrations have a significant 
influence on the development of the innovation system, because of the nature of multi-technology 
solutions and mission-oriented approaches cutting across sectors and policy domains. 
Technologies, such as autonomous vehicles, shift and/or intensify public administrative 
coordination patterns towards a network-oriented approach, irrespective of the previously 
dominant coordination approach, as it is best fit to resolve emerging blocking mechanisms and in 
turn induces the acceleration of the innovation system. 

The paper is structured as follows: Section 2 outlines the theoretical framework, a combination 
of technological innovation system and policy coordination analyses and explains the 
methodology. Sections 3, 4, and 5 reveal the findings for the three case studies in Singapore, 
Estonia, and Sweden, respectively. Section 6 cross-compares and discuss the findings, before I 
conclude in section 7. 
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2. Analytical Framework & Methodology 
 

The objective of this paper is to demonstrate the influence of public administrative actors or 
agencies in mission-oriented innovation systems that feature a multi-technology challenge. Here, 
the paper investigates across three case study countries the strategies for governing connected 
autonomous vehicles, a prime example of such a multi-technology solution. This is because they 
feature various sub-components that are regulated independently and fall across various policy 
domains, including transportation policy, infrastructure policy, environmental policy, data privacy 
policy, and more. AV as a technology are sufficiently advanced to have formed innovation systems 
yet are still emerging such that investigating systems remains feasible. 

First, since the focus is on this technology, the most suitable analytic lens is a technological 
innovation system (TIS) analysis of the innovation system of autonomous vehicles for each 
country to be analysed independently. Building on fundamentals of evolutionary economics, a TIS 
captures “a dynamic network of agents interacting in the economic/industrial area under a 
particular institutional infrastructure and involved in the generation, diffusion, and utilization of a 
technology” and considers the system’s development “in terms of knowledge/competence flows 
rather than flows of ordinary goods and services” (Carlsson and Stankiewicz 1991, 93). The 
analysis on this paper follows the functional models as introduced by Bergek et al. (2008), Hekkert 
et. al. (2007), and Wieczorek and Hekkert (2012) and their function definitions as provided in 
Table 1. Under the premise that the functions in the innovation system interlink (Hekkert et al. 
2007), they influence each other’s development mutually through feedback loops which along each 
step, in principle, ensure that additional information is included in future decisions.  
 

F1 
Knowledge 
creation/diffusion 

‘Knowledge creation and diffusion’ demarcates the breadth and depth of both the basic and 
the applied knowledge base, qualitatively and quantitatively, of a new technology, including 
the capacity of the actors involved (Bergek, Jacobsson, et al. 2008; Wieczorek and Hekkert 
2012) and their capability to combine knowledge with other elements in the system (Bergek, 
Jacobsson, and Sandén 2008, 578). Since “R&D and knowledge development are prerequisites 
within the innovation system, this function encompasses ‘learning by searching’ and ‘learning 
by doing’” (Hekkert et al. 2007, 422). 

F2 
Entrepreneurial 
activity 

‘Entrepreneurial activity’ and experimentation refer to the extent to which incumbent or new 
firms dive into the uncertainties related to novel technologies and create opportunities 
(Bergek, Jacobsson, and Sandén 2008, 578). It includes the number and quality of new 
entrants, but also “the breadth of technologies used and the character of the complementary 
technologies employed” (Bergek, Jacobsson, et al. 2008, 416), i.e. “turning the potential of 
new knowledge, networks, and markets into concrete actions to generate – and take advantage 
of – new business opportunities” (Hekkert et al. 2007, 421). 

F3 
Guidance of the 
search 

‘Guidance of the search’ captures the “activities within the innovation system that can 
positively affect the visibility and clarity of specific wants among technology users”(Hekkert 
et al. 2007, 423). They create “incentives and/or pressures” and are based on “visions, 
expectations, and beliefs in growth potential, […] actor’s perceptions of the relevance of 
different types and sources of knowledge, […] regulations and policy, […] articulation of 
demand from leading customers, […] technical bottlenecks or […] crises in current business 
(Bergek, Jacobsson, et al. 2008, 415). Hence, this ‘guidance’ emerges from private and/or 
public actors, and/or from preferences generated in society as a whole. 

F4 
Market formation 

‘Market formation’ describes the development of a market, and thus demand, for the new 
technology and the associated “institutional change, e.g. the formation of standards” across 
‘niche/nursing markets’, ‘bridging markets’, and ultimately, ‘mass markets’ (Bergek, 
Jacobsson, et al. 2008, 416). It refers to the size of the market, i.e. the number of actors, but 
also describes the structure of the market, its entry barriers, and incentives (Wieczorek and 
Hekkert 2012). 
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F5 
Resource 
mobilisation 

‘Resource mobilization’ refers to “the extent to which the TIS is able to mobilize 
competence/human capital through education in specific scientific and technological fields as 
well as in entrepreneurship, management, and finance, financial capital […], and 
complementary assets such as complementary products, services, network infrastructure, etc.” 
(Bergek, Jacobsson, et al. 2008, 417). As such, “resources, both financial and human capital, 
are necessary as a basic input to all activities within the innovation system” (Hekkert et al. 
2007, 425). 

F6 
Legitimacy 
creation 

‘Legitimation’ defines the “socio-political process of legitimacy formation through actions by 
various organisations and individuals” (Bergek, Jacobsson, and Sandén 2008, 578) and, thus, 
the extent to which “the new technology and its proponents [are] considered appropriate and 
desirable by relevant actors (Bergek, Jacobsson, et al. 2008, 417). As such it “is a prerequisite 
for the formation of new industries and […] new TIS” (ibid.). 

F7 
Positive 
externalities 

‘Positive externalities’ of an innovation system “reflect the strength of the collective 
dimension of the innovation and diffusion progress” and “indicate the dynamics of the system 
since externalities magnify the strength of the other functions” (Bergek, Jacobsson, and 
Sandén 2008, 578), ultimately invoking a positive, cyclical, catalytic effect of the entire system 
(Bergek, Jacobsson, et al. 2008), and emphasising the feedback loops that Hekkert et al. (2007, 
426) show. 

 
Table 1: TIS functions definitions 

 
Second, the subsequent analytic steps rest on a coordination analysis and on the analytic lens 

by Karo and Kattel (2015, 2018). Coordination remains the predominant challenge to public 
administrators when governing multi-technology innovation, as overlapping policy domains and a 
multitude of separate tasks shape the interaction within the public sector, and between the 
government and other stakeholders in the system. I rely on four ‘politico-administrative elements’, 
that are decisive to detect the influence of government organisations on innovation systems and 
their approach to coordinating innovation policy (Kopp 2020a, 2020b): 

(1) ‘Centrality and leadership’ refer to the extent to which government organisations are more 
or less central within the innovation network and the extent to which they exercise 
leadership over other actors in the system. 

(2) ‘Independence and capacity’ indicate the extent to which government organisations can 
perform their tasks independently from the government and line ministries and the extent 
to which the agency has the capacity and capability to do so with regard to financial and 
human resources and knowledge. 

(3) ‘Regulatory experimentation’ implies the extent to which the regulatory agency amends 
existing regulations, creates new regulation, or grants (temporary) exemptions and the 
extent to which the regulator engages with those actors to be regulated. 

(4) ‘Common goal-orientation’ signifies the extent to which government organisations (but 
also other actors in the innovation system) pursue a jointly defined and commonly 
understood goal that can be achieved (at least in parts) through the implementation of a 
particular socio-technical innovation. 

I then analyse the impact of each politico-administrative element on each system function in 
turn (Table 2) and for each case study separately. This analytic step renders insights into the causal 
relationship between the conduct of public administrative actors and outcomes of the innovation 
system. I show how public agencies through (in)action and intentionally or not create blocking or 
inducing mechanisms in the innovation system. As Bergek et al. (2008; 2008) point out, innovation 
systems can be slowed down or even disabled through mechanisms that prevent the development 
of individual system functions – so called ‘blocking mechanisms’. In turn, ‘inducing mechanisms’ 
can catalyse or enable a system function, and therefore the entire innovation system (ibid.). 
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Impact of PA 

elements … 
… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion     

F2: Entrepreneurial 
activity/experimentation     

F3: Guidance of 
the search     

F4: Market 
formation     

F5: Resource 
mobilisation     

F6: Legitimacy 
creation     

F7: Positive 
externalities     

 
Table 2: template to analyse the impact of public-administrative elements on TIS functions 

 
 

Third, I explore how public administrative approaches change throughout the development 
and growth of the innovation system. This might be a response to the challenges emerging from 
the innovation system. I show how these changes can resolve blocking mechanisms and thus 
accelerate the innovation system’s development as a whole, feeding into the initial mission. The 
type of public administrative behaviour, generally, and change thereof, particularly, depends on 
the dominant policy coordination model used in the country. As the chosen boundary of the TIS 
corresponds with national borders and thus, policy jurisdictions, we can rely on the different policy 
coordination modes as determined by Bouckaert, Peters, and Verhoest (2010, 35). The 
coordination structures in countries usually follow one of three modes: They are hierarchical, 
market-based, or network oriented. Hierarchical policy coordination is based on authority and 
absolute power, using top-down command and control mechanisms to direct actors in the system 
in order to achieve purposefully created targets, akin to the idea of Weberian bureaucracies (ibid.). 
Market-based policy coordination, however, builds on neo-institutional economics, where 
interaction is structured along exchange and competition between actors and is decided by 
information gains and relative power, as the ‘invisible hand’ would suggest (ibid.). Network-
oriented policy coordination, in contrast, relies on cooperation, mutual co-optation, and the 
principle ideas of network theory, based on trust as well as shared goals and values (ibid.). This 
renders three entirely different models for interaction across government organisations, on the 
one hand, and between government organisations and other stakeholders in the innovation system 
(or the wider economy), on the other (see Figure 1). Therefore, I plot the result of the coordination 
analysis against the respective policy coordination mode employed in each country and analyse, 
how the different innovation system functions are affected by different mode-specific 
coordination elements. 
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Figure 1: simplified schematic models of hierarchical (left), market-based (middle), and network-oriented policy coordination 
(adapted from Bouckaert, Peters, and Verhoest 2010) 

 
 

Finally, I cross-compare the findings from all three case study countries aiming to detect 
common patterns. The three cases in Singapore, Estonia, and Sweden, although portraying entirely 
different political and economic contexts, feature similar missions that guide innovation towards 
the quest of sustainable, accessible, effective, and smart mobility solution to resolve some of the 
most pressing transport, environmental, and socio-economic challenges in the respective 
countries. Although the country contexts differ, they have been selected because (a) they fare 
similarly well across global innovation indicators2, (b) they are similar in size, feasibility, and 
approachability, (c) they feature highly active innovation activity regarding AV having successfully 
introduced trials and the incorporation of AV into public transport networks, and (d) they 
structure their public administrations according to different policy coordination modes. Singapore 
follows a dominantly hierarchical administrative mode, Estonia a market-based approach, and 
Sweden features a mostly network-oriented model. The case study selection, hence, follows a ‘most 
different but similar’ research design with regard to policy coordination and the AV innovation 
outcome: Whereas the coordination modes differ fundamentally, the outcome – a highly 
innovative AV innovation system – is highly similar. Policy coordination modes are hardly ever 
employed in a pure form (Bouckaert, Peters, and Verhoest 2010), however, such that some 
misalignments between coordination modes and policy instruments should be expected. However, 
if there were a general pattern to solutions to coordination challenges that emerge due to a complex 
socio-technical innovation, this would be a helpful insight for policymakers, implementers, and 
scholars alike. Comparing the different approaches, hence, can render insights into public 
administrative practices meant to address challenges specific to the AV technology. 

The data used to analyse the TIS functions and to conduct the coordination analysis has been 
collected from policy documents and 43 semi-structured interviews3. These were conducted 
between February 2019 and March 2020, 45-90 min each, and included individuals from research 
organisations, large incumbent firm, smaller start-ups, the government, and government agencies, 
as well as other interest groups (see Table 3). 
 
 

 
2 Compare, for example, the Global Innovation Index (Dutta, Lanvin, and Wunsch-Vincent 2019), the Bloomberg 
Innovation Index (Bloomberg 2020), the Global Competitiveness Index (Schwab 2019), the European Innovation 
Scoreboard (European Commission 2019), or the Autonomous Vehicle Readiness Index (KPMG 2019). 
3 The data has been collected within the context of a PhD research project (Kopp 2020b). 
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 Singapore Estonia Sweden 
Government 2 2 5 
Government Agency 2 2 5 
Private Sector 2 2 6 
Research Organisation 3 3 4 
Intermediary 1 1 2 
Other 1 - - 

 
Table 3: interview participants across countries and sectors 

 
 

Methodologically, this research project also contains limitations: Innovation system research 
requires to draw a boundary of the system, forcing the researcher to decide on the scope of the 
analysis. For the purpose of this paper, I decided to look at the respective AV innovation system 
within the selected countries, i.e. with state borders as boundary. However, the system also receives 
input from international actors, e.g. from international universities or multi-national companies 
operating on a global scale. Nevertheless, since the focus of this paper is on the impact of public 
agencies that are by definition national, the national jurisdictional boundary proves useful. To set 
off this limitation, at least partially, I included (some) international actors, if these contributed 
significantly to AV innovation in the respective country. This leads to the second caveat: Collecting 
empirical data through interviews in different countries also means that cultural or structural 
differences can increase the difficulty of the interview method. In this case, conducting interviews 
in Singapore compared to Sweden and Estonia delivered less data. A triangulation approach was 
useful to counter this issue, as I relied on policy documents, official press releases, and secondary 
literature to fill emanating gaps. 
 
 
3. Case I: Hierarchical Coordination in Singapore 

 
Singapore employs largely a hierarchical model to coordinate innovation and innovation policy. 

In this model, the interaction between stakeholders is based top-down norms and standards, with 
the government as a rule-maker, asserting its dominant position in the governance structure. This 
approach results directly from the country’s single-tier governance structure, the central role of 
the ruling party, and the strong position of governance agencies (called Statutory Boards) (Singh 
2017). Innovation-related policies, accordingly, are designed purposefully by the government and 
passed on to ministries or statutory boards for implementation. There is no dedicated innovation 
agency, although multiple organisations are part of designing and implementation innovation-
related policies. AV have already been tested in Singapore since 2015 and an innovation system 
has formed around the technology, despite the fact that there is no large supporting vehicle 
industry. In other words, the small sector has emerged from a mostly ‘clean slate’, and is focusing 
on component parts and delivering software, and thus on improving rather than producing the 
actual vehicle (most trials used the ‘EZ10’ by EasyMile or the Navya ‘Autonom’; only Volvo 
introduced its own electric, autonomous bus for a specific trial). Singapore’s ST Engineering is 
planning to produce its own vehicle, which has not yet materialised, however. 
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F1 
Knowledge 
creation/diffusion 

• No large-scale vehicle manufacturing of related knowledge generation in the country. 
• The National University of Singapore and Nanyang Technical University both research on 

AV and related technologies and also cooperate internationally on the topic. Establishment 
of new research clusters at both universities (CETRAN, SMART) 

• Partially relying on capabilities already available in the ‘Smart Nation’ Singapore initiative. 
• Creation of innovation districts to provide fertile grounds to RD&D. 

F2 
Entrepreneurial 
experimentation 

• Innovation districts in Jurong and Sentosa are growing, attracting start-ups and 
international firm, also along the AV supply chain (components, software, etc.). 

• University spin-offs emerge from research based at NUS and NTU (nuTonomy). 
F3 
Guidance of the 
search 

• Technical Reference 68 (TR68) allows testing and incentivises entrepreneurs to continue 
their endeavours around AV as a possible solution to Singapore’s traffic problems.  

• Regulatory sandbox allows for regulatory experimentation with regard to AV, generally 
creating a conducive environment to AV related innovation. 

• Expansion of testing grounds by the government allow for more AV pilots. 
• Creation of CARTS committee with experts from academia, government, and AV industry 

participating to inform the government and draft strategies for the future. 
• Positive rhetoric by senior government officials regarding the AV technology. 
• LTA as central government actor to be approached by firms and innovators ensures 

coherence of government responses. 
F4 
Market formation 

• Existing transport providers branch out to include AV technology in their business models 
(ComfortDelGro). 

• International manufacturers emerge in Singapore, purchasing Singaporean start-ups (e.g. 
Aptiv who bought nuTonomy) 

• Last-mile business models in Singapore’s secondary town centres emerge. 
F5 
Resource 
mobilisation 

• Direct government funding, e.g. through the National Research Foundation and its 
associated programmes, supports the AV technology and its component parts. 

• International research and industry collaborations bring financial resources to Singapore. 
F6 
Legitimacy 
creation 

• The Prime Minister’s Office declared AV a desired technology, which carries legitimacy 
across the country, but specifically also across government organisations. 

• CARTS ensures that the narrative for AV is included in speeches by senior officials. 
• Growing amount of AV pilots allows Singaporean to use the technology. 
• LTA as regulator itself embraces partnerships with firms and research organisations. 
• Overarching narrative of Singapore as ‘Innovation Nation’ fuels AV innovation and 

acceptance of the technology, portraying Singapore as a ‘frontrunner’. 
F7 
Positive 
externalities 

• Future economic and mobility-related benefits are outlined clearly in Singapore. 
• Interest by universities contributes to ensuring continued focus on engineering and 

technology related subjects to expand the talent pool for AV and similar technologies. 
• AV can support the reduction of congestion and pollution problems in the city. 

 
Table 4: technological innovation system analysis for AV in Singapore (summary) 

 
Analysing the impact of politico-administrative organisations on the innovation system based 

on the TIS analysis as summarised in Table 4, renders the following conclusions: First, centrality 
and leadership (E1), primarily of the Land Transport Authority (LTA), but also of the Ministry of 
Transport, became a key element of policy coordination for the AV technology. All related policy 
decisions, not just concerning regulation, are the responsibility of the statutory board. The LTA 
emerged as the focal point between the policy designing ministry and the innovation system 
stakeholders on the ground, while it was itself implementing policies. This approach also ensures 
a direct transmission of feedback to the ministry. As such the LTA is not just directly involved in 
knowledge creation (F1) projects with the National University of Singapore (NUS) and Nanyang 
Technological University (NTU), and can therefore significantly shape the direction of research 
and development (F3), but also participates in several pilots across Singapore (in addition to 
approving them), co-funds AV-related projects (F5), and shapes the narrative of AV as a possible 
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solution to some of Singapore’s most pressing transportation-related problems, and therefore 
creates legitimacy for the technology (F6). This collaboration came about because of the 
purposefully designed goals by the LTA and the Ministry of Transport, following a clear agenda. 
Combined, this confirms a hierarchical approach to coordination across government organisations 
and within the innovation system. The formation of CARTS (the Committee on Autonomous 
Road Transport for Singapore) as advisory body which also included other ministries and statutory 
boards, as well as members from companies and research organisations, however, hints towards 
network-oriented elements, as the LTA needs the input from other stakeholders. 

Second, the capacity (E2) especially of the LTA enabled it to become this central actor in the 
innovation system. In parts, the capacity is also a result of the small size of the country, the 
corresponding proximity of offices and the small size of personal networks, especially among 
public employees, as well as the high quality of training for public employees (Quah 2010, 2018). 
The LTA (and also the Ministry of Transport) can directly engage with industry stakeholders and 
even become involved in projects themselves, therefore contributing to entrepreneurial activities 
(F2) and also guide the direction of development from within projects (F3). Notably, the LTA is 
not a highly independent agency, as it follows directly its line ministry, the Ministry of Transport 
– portraying a key feature of the hierarchical administrative coordination model. This circumstance 
also causes companies and citizens to trust that the LTA’s decision were in line with general 
government intentions, which in turn promoted legitimacy for the technology (F6) and ensured 
that the interests and necessities of firms were heard and transmitted to the Ministry (F3), e.g. with 
regard to the expansion of AV testing grounds from a small area in Western Singapore to half of 
the country in 2020. With regard to the second politico-administrative element, thus, we do not 
observe network-oriented tendencies, as hierarchical structures are firm. 

Third, Singapore’s public administration shaped regulatory experimentation (E3) in the AV 
innovation system. Enabling the pilots even though no legislation had been passed for this novel 
technology allowed firms to test their products and form ties across the industry (F2), it allowed 
them to test their business models and attempt a market entry (F4), and caused them to generate 
financial and skills resources to continue with their activities (F5). Importantly, the regulatory 
experimentation along a specifically created sandbox and ‘Technical Reference 68’ (TR68), which 
practically legalised the operation of AV for testing in Singapore, emphasised the importance of 
the technology to the government (Roy 2019) and in turn also facilitated commercialisation. TR68 
and the regulatory sandbox were created through collaboration between the LTA, the Ministry of 
Transport, the Prime Minister’s Office, Enterprise Singapore, and the Standards Council, 
motivated by the conviction that AV can become a useful feature in the transport system. Other 
governance agencies thereupon lifted regulatory burdens entrusting the LTA with handling and 
regulating the technology, therefore removing regulatory blocking mechanisms. These are features 
we know from network-oriented coordination approaches rather than hierarchical structures. 

Fourth, and finally, the common goal-orientation (E4) among Singapore’s government 
organisations, on the one hand, and between government organisations and other innovation 
system, on the other, becomes apparent when comparing official rhetoric by senior officials, e.g. 
from the Ministry of Transport, the LTA, the Prime Minister’s Office, and the Ministry of Trade 
and Industry, and also by CEOs and heads of companies, universities, or other system stakeholders 
(Land Transport Authority Singapore 2015, 2017b, 2017a; Toh 2019; Yu 2016, 2019a, 2019b). The 
same value-driven and problem focused narrative repeats across individuals and across time: 
increase the road safety standard, reduce congestion and pollution, improve mobility accessibility 
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for the elderly and the disabled, enhance environmental sustainability, and foster cost efficiency of 
the entire transport system. This narrative shapes the direction of the search (F3) as much as 
knowledge generation (F1), and also creates legitimacy for the new technology (F6). It ascertains 
investors (F5) and entrepreneurs (F2) and promises significant positive externalists for the wider 
Singaporean economy (F7). These aspects emanate from the advisory committee ‘CARTS’ where 
government organisations participate to analyse the development of the AV technology and devise 
strategies for the government to adopt. This suggest network-oriented practices.  
 
 

Impact of PA 
elements … 

… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion high medium low high 

F2: Entrepreneurial 
activity/experimentation high high high high 

F3: Guidance of 
the search high high high high 

F4: Market 
formation medium low high medium 

F5: Resource 
mobilisation medium medium high medium 

F6: Legitimacy 
creation high medium medium high 

F7: Positive 
externalities medium low low high 

 
Table 5: analysis of politico-administrative elements within the technological innovation system of Singapore, employing a hierarchical 

coordination mode also including network-oriented features 
 
 

In conclusion, as Table 5 summarizes, the initially and usual hierarchical approach to 
coordination policy and innovation although firm in parts, became partially porous to network-
oriented features of policy coordination where it was suitable to accelerate the innovation system. 
Although the LTA (and to some extent also the Ministry of Transport) remains a central actor in 
the innovation system, the cooperation between government organisations became key to 
resolving some of the stumbling blocks the AV technology triggered, especially concerning 
regulation. 
 
 
4. Case II: Market-based Coordination in Estonia 
 

Estonia’s approach to coordinating innovation policy, generally, is based on the market-based 
model (Karo and Lember 2016), where the government acts as market creator for new 
technologies or protects and guides existing markets, e.g. through public procurement (Lember 
and Kalvet 2014; Lember, Kattel, and Kalvet 2015). This approach emerges directly from the 
country’s market liberal economic context – an antidote to the constraints pertaining to Estonia’s 
Soviet past (Karo and Logga 2016; Tiits et al. 2008). The institutional capacity and practices across 
the political organisations in Estonia now largely align with international standards (Polt et al. 
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2007), as the government passed decision-making powers to the private sector, raised taxes, 
stabilised prices, and attracted foreign direct investment (Lember and Kalvet 2014). These policies 
align administratively with ‘New Public Management’ (Randma-Liiv 2008), advocating a small state 
and private sector management practices applied to the public domain (Dunleavy and Hood 1994). 
“Estonia quickly became the Baltic frontrunner in terms of economic performance and enacting 
reforms” (Auers 2015, 180), making it the “ideal type liberal market economy” (Karo and Lember 
2016, 3) in Central and Eastern Europe. 

The resulting decentralised and segmented administrative structure that focuses on 
specialisation over coordination (Sarapuu 2011) implies that policies are designed centrally in small 
ministries, whereas they are implemented in largely independent government agencies (Lember 
and Kalvet 2014; Sarapuu 2011). On the one hand, this separates responsibilities unequivocally, as 
single organisations accumulate expertise and can expedite processes, thus saving resources 
(Sarapuu 2011). On the other hand, as Lember and Kalvet point out, the resulting “weak 
coordination capacity is especially apparent with relation to science, technology, and innovation 
policy [… as] no central unit is responsible for coordinating the crucial domains of economic 
development, and different policy domains have all developed distinct intervention logics and 
policy cultures” (Lember and Kalvet 2014, 132). Hence, innovation policy is not a specifically 
defined policy field in Estonia, and instead an accumulation of policies from other domains, like 
research, industrial policy, or sector specific policy. Although government programmes to propel 
innovation exist, e.g. ‘Knowledge-based Estonia’, ‘Enterprise Estonia’, or the ‘Estonian Research 
Council’ (Enterprise Estonia 2019; Ministry of Education and Research 2014), their efforts remain 
too broad, are only aligned with generic goals like improving competitiveness, and, as expected in 
a market-based model, are continuously scrutinized (Karo and Lember 2016). Demand-side 
policies, like public procurement, were of limited success thus far (Lember and Kalvet 2014). Yet, 
market-based efforts continue to be the policy rationale of choice of the Estonian government. 

At the initial stages of the AV innovation system in Estonia, we observe this market-based 
approach as expected. Knowledge is generated in research organisations, such as Tallinn Technical 
University and the University of Tartu (Sell et al. 2019), and in private firms. Entrepreneurial 
activity emerges and consortia form with multiple (international) companies participating (Soe 
2020), and the first test drives take place in Tallinn during Estonia’s Presidency of the EU Council 
in 2017 (Ainsalu et al. 2018). An expert group forms composed of representatives from across 
industry, academia, and the public sector, following the ‘triple helix approach’. University spin-
offs emerge, commercialising the research undertaken previously and more firms engage in pilots 
to test their products, e.g. the defence contractor Milrem and the delivery robot manufacturer 
Starship Technologies. The government and public agencies such as the transport regulator (the 
Road Administration) form part of the innovation system by participating in the expert group that 
is actively pushed forward by individuals from the Prime Minister’s Office. The Road 
Administration hereby contributes with administrative knowledge regarding the regulatory 
framework in which AV operate and learn about technical aspects from firms who need to test 
their vehicles. Consequently, the Road Administration drafts exemptions to existing regulations. 
This mutual co-optation triggered by jointly drafted goals within the expert group is a network-
oriented feature. The common goals include an improvement of transportation efficiency, more 
sustainability and less pollution, as well as enhanced accessibility to mobility solutions. The 
Ministry of Economic Affairs and Communication, the line ministry of the Road Administration, 
contributes by publicly speaking out for the technology, thus increasing its legitimacy, which is 
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received positively by Estonians. Upon termination of the expert group, a similar association of 
participants, including representatives from the government and the Road Administration, 
conjoined in ITS Estonia, an intermediary organisation that focuses on intelligent transportation 
systems. Table 6 includes a summary of the TIS analysis for AV in Estonia. 
 
 

F1 
Knowledge 
creation/diffusion 

• Initially in universities, now mostly in private firms or through (international) consortia. 
• Diffusion through the AV expert group and the consortia, as well as ITS Estonia. 
• Government organisations participate in the expert group and feed in administrative 

expertise, especially regulatory aspects, but also take on feedback from stakeholders. 
F2 
Entrepreneurial 
experimentation 

• University spin-offs emerge to further develop AV vehicles (e.g. AuveTech) 
• Start-ups form creating component parts and entirely new AV small and large. 
• Consortia form with international partners to test AV in Estonia. 

F3 
Guidance of the 
search 

• Transport strategy and intermediary organisation consider AV as possible contribution to 
some of the mobility challenges of the 21st century. 

• Little government involvement prescribing technological trajectories, yet political rhetoric 
supporting the technology generally. 

• Individual efforts by members of government organisations significantly shape the 
government and agency response to AV, e.g. by forming the expert group 

F4 
Market formation 

• Slow formation of market due to early stage of the technology yet increasing interest by 
(private) public transportation providers. 

• Vehicle producers face international competitors with smaller and cheaper alternative. 
• New business models begin to attract interest based on AV technology, e.g. mobility as a 

service models, robot delivery systems, automatic evacuation systems. 
• A value chain begins to develop as companies form providing map data, sensors, lidar 

technology, GPS technology, emergency systems, etc. 
F5 
Resource 
mobilisation 

• Funding primarily from the private sector (angel investors, foreign direct investment, 
private assets from firms, etc.). 

• Additional funding from Horizon 2020 and international consortia, esp. with Finland, such 
as in SOHJOA and FABULOS projects. 

F6 
Legitimacy 
creation 

• Pilot projects create interest and legitimacy, although no large-scale deployment yet. 
• Public interest generally exists, many people have tried AV during pilots. 
• Positive attitude to novel technologies generally seeing Estonia as innovative nation. 
• Government organisations contribute to legitimacy creation by easily enabling AV tests 

and by generally positive rhetoric. 
F7 
Positive 
externalities 

• Positive externalities include improvement of skills and knowledge base in the country, 
possible economic gain in a wider sector that already has a positive global reputation (IT), 
possibly new business models that further contribute economically, further building up 
Estonia’s reputation as ideal breeding ground for novel technologies. 

 
Table 6: summary of the technological innovation system analysis for AV in Estonia 
with market-based features in bold and network-oriented characteristics underlined 

 
 

Analysing the impact of public-administrative organisations on the innovation system based on 
the TIS analysis, renders the following conclusions: First, the government’s and government 
agency’s centrality and leadership (E1) triggered the formation of the AV expert group which 
emerged as a principle catalyst of entrepreneurial activity (F2) and as a networking forum from 
which cooperation in the system could emerge (Riigikantselei 2018). The Ministry of Economic 
Affairs and the Road Administration collaboratively participated in these groups and the common 
understanding of Estonia’s problems in conjunction with consensus about the potential impact of 
the AV technology became their guiding principle. In turn, companies who initiate such 
collaboration without government backing lack legitimacy and also ear mistrust among 
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competitors, especially regarding such a novel and highly sensitive technology. With public 
agencies at the table in a central role, however, trust increases, resolving this blocking mechanisms 
inherent to a purely market-based approach. Hence, government organisations cooperate more 
with each other and with other stakeholders than a merely market-based mode would suggest, 
instead revealing features of the network coordination mode. 

Second, the independence and capacity of government organisations (E2) is a relatively less 
significant factor in Estonia’s AV innovation system. Although ministries are rather independent 
and their interaction with public agencies is usually based on necessity, in this case the nature of 
AV as a multi-technology solution made a more cooperative approach necessary to enhance each 
other’s capacity, to understand the technology, and to form the long-term transport strategy (the 
Ministry of Economic Affairs is also responsible for transport policy). The continued participation 
of the Road Administration in the expert group (and later ITS Estonia) contributed to intra-
organisational learning – across stakeholders, in general, and among government organisations, in 
particular (e.g. through exchange with the Ministry of Economic Affairs and Communication). 

Third, the Road Administration’s agility with regard to regulatory experimentation (E3) further 
incentivised market activity and assured potential investors that the technology faces no legal 
roadblocks. Since the existing regulatory framework (based on the Vienna Convention) does not 
account for AV, the Road Administration designed an exemption model that eliminated the need 
for new legislation, while still upholding existing safety standards. Today firms only have to interact 
with one agency, following Estonia’s well-establish idea of a ‘one stop shop’. Combined, this 
shorted the permission process for applicants and increased their incentive to trial their vehicles 
in Estonia. Although in the market-based coordination mode we would expect competition or 
some form of the so called ‘turf war’ between regulatory agencies for such a complex technology, 
where environmental, transport, and data regulators each push their own interest, this is not the 
case in Estonia. Instead, the Estonian government in collaboration with the regulator and local 
authorities removed the blocking mechanisms of lengthy and complicated regulatory processes or 
even legal amendments to induce innovation in the system. 

Fourth, we observe a common goal-orientation (E4) across government organisations, 
particularly the Prime Minister’s Office, the Ministry of Economic Affairs, and the Road 
Administration. Although the influence of this public-administrative element is less strong on the 
innovation system as a whole, it does reveal a network-orientation across the public administration. 
As the country’s new transport strategy indicates, AV are seen as a potential contribution to 
achieving long-term mobility goals. The general innovative spirit of Estonians further contributes 
to this shard goal – directly impacting the guidance of the search function (F3). Since all three 
offices participated in the expert group and later in ITS Estonia (ITS Estonia 2020), the permanent 
feedback loops between policy design and implementation are intact. These goals are to a large 
part also shared with many of the firms forming part of the innovation system, which confirms 
the equally cooperative nature of the innovation system as a whole. Hence, the detected common 
goals reveal the cooperative nature common in network-based coordination models, 
complementing the usual market-based structure in Estonia’s public administration and its 
innovation system. 
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Impact of PA 
elements … 

… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion medium low low medium 

F2: Entrepreneurial 
activity/experimentation high medium high medium 

F3: Guidance of 
the search medium medium medium medium 

F4: Market 
formation medium low low low 

F5: Resource 
mobilisation low low low low 

F6: Legitimacy 
creation medium low medium medium 

F7: Positive 
externalities low low low medium 

 
Table 7: analysis of politico-administrative elements within the technological innovation system of Estonia, employing a market-based 

coordination mode also including network-oriented features 
 

In conclusion, and as summarised in Table 7, we observe an initially strongly market-based 
coordination approach facing stumbling blocks with regard to regulation, but also initial 
entrepreneurial activity. The government and its agencies incorporated significant elements usually 
found in network-oriented models into their coordination processes, including a shared vision and 
common goals for a novel technology, enhanced cooperation and inter-organisational learning, as 
well as the avoidance of turf wars through mutual co-optation. Therefore, by taking a central role, 
e.g. by founding the AV expert group, and by allowing for regulatory experimentation, Estonia’s 
government organisations jointly emerged as market enablers (rather than creator) and facilitated 
the growth of the AV innovation system through a hybrid market-network coordination model. 
 
 
5. Case III: Network-oriented Coordination in Sweden 
 

Sweden follows a dominantly network-oriented model to coordinate innovation and innovation 
policy, where cooperation and collaboration based on reciprocal trust and shared values across 
government organisations are the defining characteristics. Generally, the collaborative attitude is 
omnipresent in the Swedish political culture and administrative apparatus, and it also influencing 
many business relations. Likewise, policy decisions are usually taken collectively by the government 
and are based on consensus (Ahlbäck-Öberg and Wockelberg 2016). Agencies who implement the 
policies, in turn, operate largely independently from the government and outside of ministries (Hall 
2016; Regeringsformen 1974). This structure referred to as ‘dualism’ is characteristic for the 
Swedish administrative apparatus (Pierre 2001). In other words, this means that policy design and 
implementation is clearly separated in Sweden (Sundström 2016). However, agencies can be guided 
into particular directions through the budget allocation process administered by the Ministry of 
Finance (Wockelberg 2010), which can also shape approaches to implementation. It must 
consequently be considered as a policy coordination tool. 
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Innovation policy is one of the policy domains where this tool has also been impactful. On the 
one hand, the cabinet pursues a relatively hands-off approach to innovation policy 
implementation, once policies have passed. On the other hand, however, the country’s innovation 
agency Vinnova (funded through the Ministry of Finance’s budget process), is a central figure in 
the national innovation system. The agency reports to the Ministry of Enterprise and Innovation 
but maintains strong linkages to other ministries as well. Vinnova’s objective is to build 
economically and environmentally sustainable innovation capacity (Vinnova 2017, 2020). Vinnova 
partners with national (and international) research organisations, such as RISE, other agencies, 
universities, and also supports the private sector by arranging funding opportunities, knowledge 
exchange, or network formation, along a bottom-up strategy – yet at times also through purpose-
oriented innovation funds, so called ‘strategic innovation programmes’. Vinnova, as an 
intermediary, orchestrates stakeholders between government organisations, research 
organisations, and industry – an approach that works because Vinnova although technically also a 
public agency, is sufficiently far removed from the government such that other stakeholders place 
trust in the agency. This has been a prominent feature also concerning AV, as several interview 
participants from across the innovation system have confirmed. It also reveals Sweden’s network-
oriented approach to both coordinating government organisations and the innovation system. 

First trials for AV in Sweden began in 2017. Since then, several pilots have successfully launched 
at Lindholmen Science Park in Gothenburg, at Kista Science City (later in Barkarby) outside of 
Stockholm, on highways between Gothenburg, Stockholm, and Malmö, and most recently in 
Jönköping. Most activities emerged through the strategic innovation programme by Vinnova called 
‘Drive Sweden’, an intermediary that designed “a cross-functional collaboration platform that 
drives the development towards sustainable mobility solutions for people and goods [… creating] 
efficient, connected and automated transport systems that are sustainable, safe and accessible for 
all” (Drive Sweden 2020b). It comprises members from across academia, government, and 
especially the industry – nationally and internationally. The private sector members include not 
just large car manufactures, but also first and second tier suppliers, software developers, and start-
ups attempting new business models. In other words, it created a dense network of nearly all 
stakeholders contributing to AV innovation in the country – including government organisations. 
Table 8 below summarizes the results of the TIS analysis. 
 
 

F1 
Knowledge 
creation/diffusion 

• Volvo and Scania as large, established manufactures develop AV through their own 
RD&D programmes and also cooperate with smaller firms and start-ups. 

• Drive Sweden as central forum for AV in Sweden also serves for knowledge diffusion, 
both regarding technological as well as socio-political experience. 

• RISE studies multiple socio-technical and legal aspects of AV in collaboration with 
partners sources through Drive Sweden and Vinnova. 

F2 
Entrepreneurial 
experimentation 

• Drive Sweden connects entrepreneurs, small and large, and stimulates collaboration, from 
which entrepreneurial activity emerges. 

• Start-ups from across Europe arrive in Sweden to supply software, sensors, map data, or 
novel business models (e.g. mobility as a service) to be tested in Swedish pilots. 

• The simplification and collaboration throughout the permit process for AV trials triggered 
heightened trust in the regulatory agency and further increased the entrepreneurial 
intentions of AV operators and manufacturers. 

F3 
Guidance of the 
search 

• The Swedish Transport Agency and the Transport Administration both form part of Drive 
Sweden, actively contributing their expertise to the forum and to pilot studies. 

• RISE ran a policy lab assessing the regulatory approach of the Transport Agency to AV 
and accompanied several pilots throughout the project. 



Coordinating Multi-Technology Innovation Systems  Kopp, A.P. (2020) 

  17 
 

• The National Innovation Council (now temporarily defunct) considered AV a viable 
contribution to the transport-related challenges that Sweden is facing. 

• The Prime Minister, cabinet members, and other senior politicians seek partnerships with 
other countries (e.g. France) and AV companies, signalling political interest in AV. 

• The ‘ordinance on trials for self-driving cars’ was adopted in 2017, enabling test trials. 
• The strategic innovation programme for AV that created Drive Sweden emanated from 

Vinnova and hence, state funds. 
F4 
Market formation 

• Nobina Technologies, a public transport operator in several parts of Sweden, successfully 
integrated a AV into its official transport system in Barkarby. 

• Holo, a Danish operator, successfully launched a shuttle service in Lindholmen Science 
Park, with the intention for this to be expanded across several location in the country. 

F5 
Resource 
mobilisation 

• Large firms invest heavily into the AV technology, running their own pilots and developing 
their own vehicles. 

• The government indirectly funds AV through a strategic innovation programme, which is 
guaranteed until (at least) 2027. 

• Vinnova and Drive Sweden fund AV research and related projects based on a 50-50 
principle with private sector partners. 

F6 
Legitimacy 
creation 

• The positive rhetoric of members of government increases legitimacy across society. 
• Test trials allow citizens to experience the technology first-hand. 
• Positive attention is generated through media outlets reporting on the pilot projects. 
• A research project by Halmstadt University and partners focuses on a ‘human approach’ to 

future smart mobility services, also assessing AV. 
F7 
Positive 
externalities 

• Cooperation with partners in Silicon Valley and across the Nordics emerge through jointly 
run AV projects as well as through Drive Sweden. 

• New business models could fundamentally change the approach to mobility solutions. 
 

Table 8: technological innovation system analysis for AV in Sweden (summary) 
 
 

Analysing the impact of public-administrative organisations on Sweden’s AV innovation system 
based on the TIS analysis, renders the following conclusions: First, the centrality and leadership 
(E1) of Drive Sweden as central node in the AV network – not as a producer or manufacturer of 
the technology, but as a quickly growing network creator – renders it the principle forum of 
knowledge exchange (F1), entrepreneurial hub (F2), and channel to voice the activity in the 
innovation system, which in turn creates legitimacy (F6) (Drive Sweden 2020a, 2020b). Note, that 
this does not signify any attribution of leadership to Drive Sweden, which is actually rather low. 
The intermediary Drive Sweden also includes public agencies, like the Transport Agency and the 
Transport Administration, as well as Vinnova, and local governments, such as from those cities 
where AV pilots occur. It allows stakeholders to collaborate and exchange information informally. 
The forum stimulates mutual co-optation between government organisations and the industry, as 
respective ‘next steps’ often require a contribution from the other, such as with regard to pilot 
permits. The network-oriented mechanisms, such as voluntary participation in Drive Sweden 
(compare Börzel 1998), hence, feature strongly. 

Second, the government organisations’ independence and capacity (E2) as enshrined in 
Sweden’s constitutional arrangements, allows Vinnova to mediate independently among other 
government organisations, on the one hand, and between other stakeholders, primarily Drive 
Sweden, but through that also industry actors, on the other. As such, Vinnova and Drive Sweden 
guide the direction of search (F3), mobilise resources (F5) through partnership programmes, and 
also increase legitimacy and awareness about the technology (F6). At the same time, the 
independence of the Transport Agency (Transportstyrelsen) as regulator allowed for the permit 
process to become streamlined through by cooperating with other agencies (e.g. the Transport 
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Administration), the Ministry of Infrastructure, and local government. This was enabled through 
capacity creation within the agency, the continued exchange of information between the 
manufacturers and operators with the agency, and the participation of Transportstyrelsen at Drive 
Sweden. The network-oriented coordination model, hence, removed roadblocks that emerge due 
to the novel technology, such as regarding regulation. 

Third, directly resulting from the Transport Agency’s activity, regulatory experimentation (E3) 
became the principle lever for the government more widely, but specifically the regulatory agency, 
to participate in the innovation system. Initially, the permit process was slow, and permissions 
were not given out due to the lack of expertise and unclear expectations on both sides. However, 
as the collaborative knowledge exchange continued, the Transport Agency designed an application 
process where industry representatives, on the one side, and the regulatory agency, on the other, 
could learn from one another. Through continuous exchange of expertise, joint roundtables, and 
feedback structures during and after pilot projects, the Transport Agency increased its knowledge 
about the AV technology and feed that back to the Ministry of Infrastructure (which in turn passed 
on experience to the cabinet). In addition, the Transport Agency formed an ‘Authority Arena’ 
where representatives of various Swedish government organisations participated (e.g. the Road 
Administration, the Police, fire departments, the Data Agency, and others) to exchange 
experiences about AV pilots. Inter-organisational learning and informal evaluations of the process 
shortened the period that operators had to wait for a permit. The process also confirmed trust 
among government organisations (which is a key feature of the Swedish politico-administrative 
model). This intensification of the network approach removed several capacity-related roadblocks. 

Fourth, and lastly, the common goal-orientation (E4) is a dominant feature across government 
organisations in Sweden. Although not a principle driver, the joint vision about AV as a possible 
solution to making Swedish (public) transport more efficient, accessible, and environmentally 
friendly, is omnipresent throughout the innovation system. The industry players, particularly the 
young start-ups, loudly announce these goals as drivers for their activity. However, public agencies 
– and not just Vinnova – also follow a similar narrative. Speaking to the municipalities of 
Stockholm and Goteborg, and also to senior officials of the Road Administration, confirmed that 
the problem definition and possible solutions are a result of consensus among government 
organisations. AV and their integration into the Swedish public transport system have been 
mentioned as a part of that solution across interview participants, which also reflects the interest 
of the Swedish public sector in pragmatic and innovative solutions, which in turn increases 
legitimacy for the technology (F6). Such a strong orientation towards a common goal is a key 
feature of a network-oriented coordination model. 

In conclusion, as Table 9 points out, we observe a strongly network-oriented model of policy 
and innovation coordination in Sweden. The approaches to innovation and politico-administrative 
coordination mirror each other. Stumbling blocks that emerged within the innovation system were 
resolved through intensifying collaboration across public agencies and between government 
organisations and industry, for instance with regard to regulatory experimentation. The central 
actors in the AV innovation system, first and foremost Drive Sweden, employ a network-based 
approach to accelerate the innovation of AV, which is a strategy that is supported by the 
government through its innovation agency Vinnova. At the same time, the government itself, 
despite its generally dualistic structure, participates in the fora that Drive Sweden creates, which in 
turn also allows for enhanced cooperation between government organisations, not just on the 
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national level, but across levels of governance. As a result, we observe an intensified network-
oriented coordination model for multi-technology innovation such as AV. 

 
 

Impact of PA 
elements … 

… on the 
TIS functions 

E1: Centrality and 
leadership 

E2: Independence 
and capacity 

E3: Regulatory 
experimentation 

E4: Common 
goal-orientation 

F1: Knowledge 
development/diffusion high medium medium medium 

F2: Entrepreneurial 
activity/experimentation medium high high medium 

F3: Guidance of 
the search medium high medium high 

F4: Market 
formation low low low medium 

F5: Resource 
mobilisation medium high low high 

F6: Legitimacy 
creation medium high medium high 

F7: Positive 
externalities low medium low medium 

 
Table 9: analysis of politico-administrative elements within the technological innovation system of Sweden, employing a network-oriented 

coordination mode also including market-based features 
 
 
6. Discussion 
 

The purpose of this paper is to shed light on the role of public-administrative organisations in 
multi-technology innovation systems, to which the findings from the case studies in Singapore, 
Estonia, and Sweden provide immediate insights. In all three countries the AV innovation system 
developed substantially since inception approximately in 2015. Government and public agencies 
have participated in the innovation systems across all cases. Regulatory challenges and 
corresponding coordination issues across government organisations, on the one hand, but also 
among stakeholders in the innovation system as a whole, on the other, were there primary 
obstacles. The three countries approached the governance and coordination of the innovation 
system differently, along the administrative coordination trajectories that they had previously 
established, built upon hierarchical, market-based, and network-oriented approaches, respectively. 
However, especially concerning the key stumbling blocks, they also revealed similar, deviating 
coordination mechanisms: Singapore, that had a strong hierarchical coordination approach to 
politico-administrative practices, also revealed some network-oriented elements. Estonia, that 
usually employs a market-based model to coordination, equally implemented network 
characteristics when it came to governing AV. Sweden, that we know as a network-oriented 
governance case, intensified that model to account for the challenges underlying a complex 
technology, such as AV. 

First, these shifts towards or intensifications of the network-oriented coordination mode 
mirrors the complexity inherent to a multi-technological innovation system. The large number of 
stakeholders and the breadth of components and associated administrative practices requires a 
coordination model that takes into account a larger variety of interest, ensures interactions and 
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exchange of knowledge and expertise, and offers a space for accommodating difficulties or even 
tensions between agencies or ministries. All of these aspects are best dealt with in a network model 
compared to the hierarchical or market model. Cooperation, joint committees, decision making 
based on consensus and shared values, or mutual trust and co-optation can best emerge in a 
network where command and control structures are relieved and market pressures avoided. This 
is the case for both innovation network and administrative coordination, as all three cases show.  

Second, as novel technologies can fall in between the jurisdictions of public administrative 
entities, referred to as ‘underlap’, or can cause turf wars between them, also called ‘overlap’ (Lodge 
and Wegrich 2014), only the network-oriented approach can ensure that a multi-technology 
innovation can quickly and adequately be regulated. Both over- and underlap would (as studies 
have shown with regard to other technologies) cause delays in knowledge creation and diffusion, 
entrepreneurial activity, and market formation, which means they can block an innovation system 
from advancing. The shift towards elements of the network model in Estonia and Singapore 
ensured that the AV system does not fall prey to these dynamics and instead incorporates various 
government organisations. 

Third, network-oriented coordination ensures a constant feedback mechanism between policy 
designing and policy implementing organisations. Not only do they usually both participate in the 
innovation network itself, as all three cases prove, but the network-based coordination also ensures 
inter-organisational learning, allows for informal evaluation, and increases trust between 
representatives of different government organisations. Particularly a hierarchical system, and 
mostly also market-based models, cannot deliver this kind of collaborative network between public 
agencies. 

 
 

 Singapore Estonia Sweden 
Usual 
coordination 
model 

 
hierarchical 

 
market-based 

 
network-oriented 

Novel 
arrangements 
to resolve 
blocking 
mechanisms 
in the TIS 

• Formation of CARTS 
group (small triple helix) 
by Ministry of Transport 

• Communication strategy 
aligned across gov. org. 

• One-stop-shop regulator 
• Regulatory sandbox for 

AV regulation 
• Common goal creation 

• Collaborative expert group 
(medium triple helix) 
formed by PMO 

• Innovation-focused staff 
in other ministries 

• One-stop-shop regulator 
• Exemption model for trial 

permits (regulatory agility) 
• Common goal creation 

• Formation of Drive 
Sweden (large triple helix) 
by the innovation agency 

• One-stop-shop regulator 
• Policy lab approach 
• Common goal creation 
 

Actual 
coordination 
model  

 
hybrid hierarchical-network 

 
hybrid market-network 

 
Intensified network-oriented 

 
Table 10: summary of coordination models for multi-technology innovation systems in Singapore, Estonia, and Sweden 

 
 

Nonetheless, and this is an additional key conclusion, the originally installed coordination 
approaches do not vanish upon the realisation of the benefit of network-oriented features. Instead, 
as public administration scholars have pointed out previously (Bouckaert, Peters, and Verhoest 
2010), they co-exist. They form hybrid models, as Table 10 summarizes. 
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7. Conclusion 
 

The innovation systems of autonomous vehicles in Singapore, Estonia, and Sweden are directly 
shaped by different public administrative actors. However, the influence differs, as the three case 
study countries employ different policy coordination strategies to counter the challenges that 
emerge from the technology, a prime example of a multi-technology solution to tackle a mission. 
Whereas Singapore usually employs a mostly hierarchical coordination approach, Estonia relies on 
the market-based model. Both countries struggled with the regulation and implementation of 
policies related to autonomous vehicles, as existing frameworks hindered the progress of the 
technology more than it helped. Both countries, therefore, turned towards more network-oriented 
coordination practices to accommodate the interest of the multitude of stakeholders involved, to 
mitigate the regulatory uncertainties, and to propel inter-organisational learning. Sweden, which 
already mostly relies on the network-oriented coordination mode, was forced to intensify the some 
of the key characteristic pertaining to networked policy coordination, in turn accommodating the 
challenges associated with the governance of multi-technology innovation. The best strategy to 
overcome coordination problems for complex innovations resulting from mission-oriented 
policies, hence, is the shift towards or intensification of network-oriented policy coordination. 

Ultimately, therefore, approaches that span across policy design and implementation and 
coalesce the two often separate domains through feedback loops and inter-organisational 
information exchange can render accelerated transition towards the mission-goal, even if the socio-
technical innovations involved are highly complex. Future research might find it valuable to 
investigate whether these trends also hold (a) for other jurisdictions and (b) for other multi-
technology innovations.  
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Abstract 

There is increasing attention for social change towards more ‘sustainable’ and ‘just’ societies. This is 

manifested in public and academic discourses on e.g. ‘sustainability transitions’ and ‘social 

innovation’. In the past decade there has specifically been a growing interest for sustainability 

transitions and social innovation in the energy sector. These discourses share notions of change and 

innovation as drivers for societal improvement, and an implicit or explicit belief in human capacity to 

change the world for the better. Therein, the ‘dark’ and unintended effects of social change often tend 

to be underemphasised, as well as the fierce power struggles that come with it. This paper discusses 

these challenges and sets out to broaden and deepen the theoretical basis for studying the 

implications of power in societal change processes, with a specific focus on social innovation in energy 

transitions. Power is one of the most contested concepts in social and political theory; definitions are 

manifold and highly diverse. This paper discusses eight prevailing points of contestation in academic 

debates on power: Power over vs. power to, centred vs. diffused, consensual vs. conflictual, 

constraining vs. enabling, power = knowledge vs. power ≠ knowledge, empowerment vs. 

disempowerment, power as means vs. power as an end. The paper reviews how different scholars 

(e.g. Arendt, Parsons, Lukes, Foucault, Giddens, Flyvbjerg) have dealt with abovementioned points of 

contestation, and what these imply for studying power dynamics in social innovation in energy 

transitions. This results in an overview of power contestations for identifying empirical questions to 

systematically explore the role of power in processes of social innovation and sustainability transitions 

in the energy sector, remaining sensitive to various dimensions of power as discussed in the literature. 
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1. Introduction 

 

There is an increasing attention for processes of social change towards more sustainable and just. This 

attention is manifested in both public and academic discourses, often as ‘transdisciplinary’ discourses 

at the policy-science interface. Two examples of such discourses are: ‘sustainability transitions’ (e.g. 

Grin et al. 2010, Markard et al. 2012, Loorbach et al. 2017) and ‘social innovation’ (e.g. Franz et al. 

2012, Moulaert et al. 2013, Haxeltine et al. 2017). These fields of research on social change – and their 

respective conferences, journals and conceptual models – co-evolve with government policies at 

various levels (municipalities, national departments, EU agencies, UN, etc.). These discourses share an 

underlying notion of change and innovation as drivers for societal improvement, and an (implicit or 

explicit) belief in human knowledge and agency to change the world for the better.  

 

In this ‘enthusiasm-for-social-change’, the ‘dark’ and ‘unintended’ effects of social change and 

innovation often tend to be underemphasised, as well as the fierce power struggles and inequalities 

that come with it. In response, several scholars have set out to include an explicit attention for power 

and politics in their discussion of innovation and social change (e.g. Swyngedow_2005; Shove & 

Walker_2007; Moulaert_etal._2007; Hendriks_2009; Meadowcroft 2009; Voß_etal._2009; Smith & 

Stirling_2010; Kern_2011; Hess_2013; Scoones_et al._2015: Brandsen_etal._2016; Ayob et al. 2016). 

These are often accompanied/ followed by attempts to review literature on power and to synthesize 

conceptualizations of power in relation to innovation and transformative change (e.g. Grin_2010, 

Hoffman_2013, Geels_2014, Partzsch 2017, Ahlborg_2017, Avelino 2017, Brisbois 2019, Sovacool & 

Brisbois 2019). Several of these studies have focused on the energy sector. 

 

These endeavours demonstrate various challenges for more profoundly couching research on social 

change and innovation in social and political theories of power. This paper discusses these challenges 

and sets out to broaden and deepen the theoretical basis for studying the implications of power for 

social change research on social innovation and sustainability transitions, with a specific focus on 

social innovation in energy (SIE).  

 

Power is one of the most contested concepts in social and political theory. Definitions are manifold 

and highly diverse, ranging from power as ‘actor- specific resources used in the pursuit of self-

interests’ (Weber in: Fuchs 2001) to power as ‘the capacity of a social system to mobilize resources to 

realize collective goals’ (Parsons 1967:193). This is why Lukes ([1974]2002:45) contended that power 

is an ‘essentially contested concept’, one of those concepts which “inevitably involve endless disputes 

about their proper uses on the part of their users”, also adding that “to engage in such disputes is 

itself to engage in politics”. According to Haugaard (2002:3), however, power is not so much an 

‘essentially contested concept’ but rather a ‘family resemblance concept’2. Any attempt to capture 

the ‘essence’ of the word will exclude aspects that might be essential in a given context. Rather than 

trying to capture the essence of power in one, all-encompassing definition, the challenge is to 

construct a local language that is suitable in a specific context.  

 

 
2 A typical example of a ‘family resemblance concept’ is the word ‘game’: its meaning inherently depends on the context in 
which it is used. The ‘playfulness’ of a card game played at home starkly contradicts with the ‘seriousness’ of a political game. 
All possible meanings of the word ‘game’ partly overlap and partly contradict each other, hence making it impossible to agree 
on one all-encompassing definition. 
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Indeed, the challenge of this paper is to present a conceptual power language that can be used in the 

context of social change research. This is done by first carefully considering the different ‘family 

members’ of the power concept, as discussed in social and political theory. Rather than making a futile 

attempt to provide an overview of all power interpretations, the paper discusses eight prevailing 

points of contestation in academic debates on power: (1) power ‘over’ vs. power ‘to’, (2) centred vs. 

diffused, (3) consensual vs. conflictual, (4) constraining vs. enabling, (5) stability vs. change, (6) 

empowerment vs. disempowerment, (7) power = knowledge vs. power ≠ knowledge, and (8) power 

as means versus power as an end in itself. 

 

1. Power ‘over’ vs. power ‘to’ 

2. Centred vs. diffused 

3. Consensual vs. conflictual 

4. Constraining vs. enabling (i.e. structure vs. agency) 

5. Stability vs. change 

6. Empowerment vs. disempowerment 

7. Power = knowledge vs. power ≠ knowledge 

8. Power as means versus power as an end in itself 

 

As the essence of power cannot be captured, it follows that the essence of its contestation can also 

not be fully captured. The dichotomies mentioned above overlap with one another, and can thus not 

be perfectly distinguished, nor can different theories of power be fully ‘categorized’ in these terms. 

Several perspectives on power attempt to overcome at least one of the abovementioned dichotomies; 

by pointing out a third issue beyond a bipolarity (e.g. Lukes), by turning a dichotomy into a duality 

(e.g. Giddens), or by integrating them as different dimensions in a multi-levelled framework (e.g. 

Clegg).  

 

For each of the above points of contestations, this paper synthesises how different scholars (e.g. 

Arendt 1969, Clegg 1989, Parsons 1967, Lukes 1974,  Foucault 1977,1980,1982, Giddens 1984, Thomas 

& Velthouse 1990, Flyvbjerg 1998, Haugaard 2002) have dealt with the abovementioned points of 

contestation, what we can learn from them, and, most importantly, what these points of contestation 

imply for understanding and empirically investigating the role of power in research on social change 

processes. Rather than ‘choosing sides’ within these power debates or attempting to ‘solve’ them, the 

challenge is to acknowledge the different dimensions of these power contestations, and on that basis 

distil empirical questions that can be used to systematically and meaningfully explore the role of 

power in processes of social change, remaining sensitive to various dimensions of power as discussed 

in the literature.  

 

2. Power ‘over’ vs. power ‘to’ 

 

Even if one holds that ‘power is exercised rather than possessed’ (Foucault 1975), the question 

remains what is exercised; is it a capacity ‘to’ act and achieve something, or is it a social relationship 

in which A exercises power ‘over’ B? In this regard Morriss points out that power is derived from the 

Latin word potere - ‘to be able’ - and claims that in philosophical and linguistic terms, power “is always 

a concept referring to an ability, capacity or dispositional property” ([1987]2002:283). According to 

Morriss, “everything that needs to be said about power can be said by using the idea of the capacity 
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to effect outcomes” ([1987]2002:299). Unlike some authors have argued, the definition of power as a 

capacity to act, does not excludes its conflictual or violent dimensions: “if we are interested in the 

‘conflictual aspect’ of power, we can very easily look at someone’s power to kick others around, or 

their power to win conflicts” (ibid). Nevertheless, theories that focus on power as a capacity (as in e.g. 

Parsons and Arendt) are criticized for ignoring the relational or oppressive aspects of power ‘over’ 

others (Lukes 1974), or for “fail[ing] to account for individuals or groups in the community who, though 

they do not exercise power, nonetheless have power, in the sense that many people try assiduously 

to anticipate their reactions” (Dahl [1968]2002:20 in reference to Bachrach & Baratz 1962).  

 

The previous citation points to another question, i.e. to what extent power exists before its exercise; 

does an actor already have power if he or she has the potential to exercise it, or can an actor only be 

considered powerful once he or she actually exercises power? According to Barnes, power is both “a 

potential or capacity which may or may not be used”, as well as something that “is possessed” 

([1988]2002:125), the relevant point being that power always “resides in the social context and 

outside its possessor” (ibid:127). Or as Clegg puts it; people “possess power only in so far as they are 

relationally constituted as doing so” (Clegg[1989] 2002: 257). The same could be said about the 

exercise of power; that it resides in the social context and outside of its exerciser, and that people only 

exercise power in so far as they are relationally constituted in doing so. Thus it seems that power 

‘over’ and power ‘to’ are not mutually exclusive; both can be ‘possessed’ and ‘exercised’, and both 

are ‘relationally’ constituted in some way or another.  

 

Some authors have proposed to nuance and elaborate the distinctions between ‘power over’ and 

‘power to’, by e.g. elaborating power with as a third type, distinguishing between power over 

(coercion and manipulation), power to (resistance and empowerment) and power with (cooperation 

and learning) (cf. Partzsch 2015). The argument made is that “there are situations in which power is 

neither attributed solely to A nor to B, but to both”, however that “power with is not exercised 

independently from power over dimensions”, and that we need to analyse how these different types 

of power are intertwined so as to remain attentive to conflicts of interests and values that often 

remain invisible or hidden (Partzsch & Fuchs 2012).  

 

With the exception of such ‘power with’ studies, most of the power literature has focused primarily 

on two type of power relations: (1) A has/exercises power over B, and/or (2) A has/exercises more/less 

power than B to achieve something. In earlier publications, I argued that there is a third type of power 

relation that tends to be overseen: (3) A and B exercise a different type of power to/over (Avelino & 

Rotmans 2009). These three different types of power relations can coincide with another, but not 

necessarily. The fact that A exercise more power than B in absolute terms, does not necessarily mean 

that A has power over B, nor vice versa. For B may exercise a type of power that A cannot, for instance, 

thereby achieving a certain level of independence from A. On that basis, I proposed a typology of 

power relations and dynamics to analyse processes of social change (Avelino 2011, Avelino & 

Wittmayer 2015 – see figure 1 below). Therein the main distinction is not between ‘to’ and ‘over’, but 

rather, between ‘over’, ‘more/less’ and ‘different’, and between the distinct ways in which all those 

types of power relations can manifest.  

 

One way to distinguish between different types of power is according to the resources that are 

mobilised. Think for instance of Mann’s (1986) classical distinction between ideological, economic, 
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military, and political sources of power. Another way to distinguish between different types of power 

to/over, is to focus on the nature of the power exercise in relation to stability and change (section 2.6). 

 

Table 1.  Typology of power relations & dynamics (adapted from: Avelino 2011)  

Type of Power 

Relations    

Types of Power Dynamics 

 

 

Power over 

 

A depends on B but B 

also depends on A => A 

and B have power over 

each other  

A depends on B but B does 

not depend on A  => B has 

power over A  

 

A and B do not depend 

on each other => A and B 

have no power over each 

other 

mutual dependence one-sided dependence independence 

 

 

More / less power to  

A exercises more power 

than B, but A and B have 

similar, collective goals  

A exercises more power 

than B, while A and B have 

mutually exclusive goals 

=>  

A exercises more power 

than B, A and B have 

independent co-existent 

goals  

cooperation competition co-existence 

 

 

Different power to 

 

A’s and B’s different 

power exercises enable 

and  support one 

another 

A’s and B’s different 

power exercises restrict, 

resist or disrupt one 

another 

A’s and B’s different 

power exercises do not 

(significantly) affect one 

another  

synergy antagonism indifference 

 

Power ‘to’ vs. power ‘over’: implications for social innovation in energy transitions research 

One thing that power theorists agree on, and that thus provides an important starting point for social 

change research, is that power is relationally constituted and that it “resides in the social context” 

(Barnes [1988]2002:127). This means that when the social context changes, power relations are bound 

to change as well, and that as such, changing power relations form an inevitable dimension of social 

change. There is ‘power over’, ‘power to’ and ‘power with’ in social innovation and energy transition 

processes. There is the capacity of A and B to contribute to or resist social innovation in energy 

transitions, there is the capacity of A to coerce or hamper B to innovate, and there is the capacity of 

A and B to cooperate for (or against) innovation/transition. There is a very wide range of power 

relations that actors can have with each other, ranging from mutual dependence, one-sided 

dependence or independence, to cooperation, competition and co-existence, to synergy, antagonism 

or disconnection. It is hardly ever either/or; it is mostly a matter of double layers and paradoxes. 

  

Hence, empirical questions to be asked about social innovation in energy transitions:  

• How are different faces of power manifested in social innovation in energy transition 

processes?  

• How are different power relations manifested, and how are they shifting or reproducing?  

• ‘Power over’:  

o How does social innovation in energy transitions (re)construct (new) structures of 

domination, oppression and dependency? Which existing dependencies, dominations 

and oppressions are reinforced? 

o How and to what extent do social innovation initiatives in energy transitions aim to 

overcome/ resolve/ improve existing structures of domination? How and to what 

extent are existing power dependencies challenged and ‘independencies’ created? 
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• ‘Power to’: How do actors exercise power to reach or resist social innovation in energy 

transitions? Which (different) resources are mobilised? (Economic, natural, military, etc.). 

What are the different ways in which actors exercise power? 

• ‘Power with’: How do actors cooperate and learn for/from social innovation in energy 

transitions?  

 

3. Centred vs. diffused 

 

A classical debate on power is the one between ‘pluralists’ and ‘elitists’. One side emphasized that 

elites possess power over society, while the other side stressed that political power concerns a 

struggle between plural interest groups. While Dahl (1958) criticized the ‘ruling elite model’ by 

pointing out that political power comes from broad decision-making processes, Bachrach and Baratz 

(1962) referred to the ‘second face of power’ to emphasize how elites are capable of predetermining 

agenda-setting before and outside the open process of decision-making, for instance by keeping 

certain issues off the agenda (also referred to as ‘non-decision making’). In addition, Lukes (1974) 

introduced a ‘third face of power’, referring to processes of preference-shaping. Therein certain 

groups shape the interests and preferences of other groups, as such not even having to keep issues 

‘off the agenda’, as these issues are prevented from emerging in people’s minds in the first place.  

 

This debate relates to Foucault’s statement that ‘the hierarchical, centralized notion of power as a 

King would have it or any other judicial-political entity is an outdated legacy from the past’, and to 

Mann’s distinction between authoritative power and diffused power. While authoritative power 

“comprises definite commands and conscious obedience”, diffused power “spreads in more, 

spontaneous, unconscious, decentred ways throughout a population, resulting in similar social 

practices that embody power relations but are not explicitly commanded” (Mann in: Stewart 2001:25). 

An essential trait of diffused power is ‘normalization’, i.e. the belief that certain practices are ‘moral’ 

or in the ‘common interest’, which relates back to Luke’s preference-shaping, and to various discursive 

interpretations of power as found in Foucauldian analyses.   

 

Centred vs. diffused power: implications for social innovation in energy transitions research 

Both the academic and public discourses on social innovation and sustainability transitions often tend 

to assume that innovation and transitions processes that they focus on involve a diffusion or 

decentralisation of power. This decentralisation is often naively assumed to be ‘good’ and to lead to 

more ‘equal’ or ‘just’ power relations. However, processes of power decentralisation can also involve 

the (re)construction of old or new power inequalities and oppressions. Moreover, innovation and 

transitions processes are obviously not necessarily about decentralisation of power, as they can also 

manifest in a ‘re-centralisation’ or ’re-enforcement’ of centralised power. As such, it is particularly 

pertinent to study the following empirical questions about power in processes of social innovation in 

energy transitions.  

 

Empirical questions to be asked about social innovation in energy: 

• (How) are the three faces of power manifested in social innovation in energy transitions? What 

are the centred and diffused power processes in social innovation in energy transitions? 

• How and to what extent is there a diffusion and decentralisation of power? How and to what 

extent is there a re-centralization and reinforcement of power? 
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• Are there ‘ruling elites’ or ‘centres of power’ that hamper and/or enable social innovation in 

energy transitions? Which other groups are involved?  

• How & by whom is the agenda of social innovation in energy transitions decided? Which issues 

are kept of the agenda?  

• How are preferences and interests underlying social innovation in energy transitions shaped? 

What are the underlying processes of normalization?  

 

4. Consensual vs. conflictual 

 

Debates on power often revolve around the question whether power is consensual or conflictual 

(Haugaard 2002). This relates to the question whether power is distributive or collective. In the 

distributive model, power is ‘zero-sum’, i.e. gained by one actor at the cost of another actor. In the 

collective model actors can enhance their joint power, as is the case in Parsons’ definition of power as 

the capacity of a societal system to achieve collective goals (1967:93), or in Arendt’s interpretation of 

power as “the human ability not just to act but to act in concert” (1958:200). These models are 

‘consensual’ in the sense that both Parsons and Arendt position consensus as a necessary condition 

of power. Parsons compared power to money, claiming that its meaning can only survive as long as 

society supports it, and that power diminishes when it is used illegitimately (similarly to processes of 

inflation). According to Arendt, violence can destroy power, but “is utterly incapable of creating it”, 

and “power and violence are opposites; where the one rules absolutely, the other is absent” ([1969] 

2002:143). This starkly contradicts with Mann’s characterization of violence as “the most 

concentrated, if bluntest, instrument of human power” ([1986]2002:177).   

 

Distinguishing violence from power does not necessarily take away the conflictual, physical, or 

oppressive dimensions of power. Quite on the contrary, the ability of oppressing without blunt 

violence is regarded by some as the essential characteristic of power. As Foucault puts it: “subjection 

is not only obtained by the instruments of violence or ideology; it can also be direct, physical, pitting 

force against force, bearing on material elements, and yet without involving violence; it may be 

calculated, organized, technically thought out; it may be subtle, make use neither of weapons nor of 

terror and yet remain a physical order” ([1975] 2002:192). According to Foucault, “power is a form of 

pacification which works by codifying and taming war through the imposition of particular knowledge 

as truth” (ibid: 185). This resonates with Luke’s preference-shaping, which challenges the Weberian 

premise of power as influence in spite of resistance. The capacity to make resistance dissolve – by 

shaping preferences – is understood as a decisive moment in the exercise of power. The distinction 

between ‘consensual’ and ‘conflictual’ power is therefore a tricky one, as power is characterized by 

some as the ability of blurring this distinction, either by turning a conflictual situation into a consensual 

one, or by preventing conflict from emerging in the first place. Here it is also important not to equate 

“conflictual” with “power over” or “consensual” with “power to”. As Haugaard (2012: 37) pointed out:  

 

“The idea that in principle not all exercises of power over constitute domination shifts the line between the 

consensual and conflictual traditions. It has generally been assumed that consensual traditions concerned 

power to, while the conflictual, power over. Thus, power over equates with domination. What always was 

slightly anomalous in this interpretation was that the main consensual theorists (Parsons 1963, Arendt 

1970, Barnes 1988, Searly 2007) clearly see themselves as writing about power over, as well as power to”. 
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Consensual vs. conflictual: implications for social innovation in energy transitions research 

Both academic and public discourses on social innovation in energy transitions tend to focus on 

consensual processes. Conflictual (elements of) social innovation and transitions processes remain 

underexposed. The most important lesson to be learnt from the power literature is to be aware of 

conflicts that may be ‘hidden’ behind seemingly consensual processes, but also the other way around, 

to acknowledge the consensual forces that in the end may give rise to conflict. On the one hand, 

innovation and transition research should pay (more) attention to conflictual (elements of) social 

innovation in energy transitions. At the same time, innovation and transitions research should also be 

aware that (1) power struggles and oppression are also manifested in (seemingly) consensual 

processes, and (2) conflictual processes are not necessarily oppressive and may actually help to 

challenge structures of domination and oppression. Or in other words: the ‘dark side of innovation 

and transition’ has various layers. The ‘dark sides’ does not necessarily refer to the conflictual aspects: 

conflict also has bright sides, and consensus also has dark sides. 

 

Empirical questions to be asked about social innovation in energy transitions: 

• How are both consensus and conflict manifested in social innovation in energy transitions? 

• Which conflicts & contestations are ‘hidden’ under seemingly consensual processes?  

• What is oppressive about consensus, and emancipatory about conflict? And visa versa? 

 

5. Constraining vs. enabling (i.e. structure vs. agency) 

 

Power plays an important role in the agent-structure debate. The point of contestation is whether 

power lies mostly on the ‘agent side’ (as that which enables actors to make a difference), or on the 

‘structure side’ (as that which predetermines and constrains the behavioural options of actors). Within 

certain debates, “power and structural constraint are theorized as opposite ends of a continuous 

spectrum. At one end of the spectrum social relations are contingent (…) whereas at the other they 

are determined (…) at the contingent end there is power (A could have acted differently) and, at the 

determined end, there is structure (A had no possibility of acting differently)” (Haugaard 2002:38, 

emphasis added).  

 

For some, power is inherently agent-centric, as formulated by Lukes: “Human agents, whether 

individuals or collectivities, have power or are powerful within structural limits, which enable and 

constrain their power. (…) It they are so structurally constrained or determined that they are unable 

to act otherwise than they do, then they are powerless to do so, and so they are powerless, not 

powerful” (Hayward & Lukes 2008:12).  In contrast, Foucault has analysed power as an inherently non-

subjective phenomenon that it is exercised by structures and through actors, contending that 

“individuals are the vehicles of power” (Foucault 1980: 101). Foucault demonstrates how certain 

mechanisms ‘automize’ and ‘disindividualize’ power and how a material or ideological structure can 

be used for “creating and sustaining a power relation independent of the person who exercises it” 

([1975]2002:196).  
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Giddens criticizes Foucault for not relating power “to a satisfactory agency and knowledgeability as 

involved in the ‘making of history’” ([1984] 2002:160).3 Giddens’ own theory of structuration aims to 

overcome the polarity between structure and agency, by theorizing how structures are both enabling 

and constraining, and how agents make use of these structures in their daily practices, power being 

the capacity of agents to draw on these structures to achieve outcomes (Giddens 1984). Agency may 

be human but according to Clegg this is not necessarily the case; agency may be organizational rather 

than human, and it can also be exercised by a computer decision-making system (Clegg 

[1989]2002:250, 270-71). With his ‘three circuits’ of power, Clegg offers a multi-levelled model to 

theorize power as a complex interplay between agency, rules of the game at the organizational level, 

and structures of domination at the societal system level (consecutively referred to as ‘relational’, 

‘dispositional’ and ‘structural’ power).  

 

Constraining vs. enabling: implications for social innovation in energy transitions research 

 

A main lesson for social innovation in energy transitions research is to approach the concept of power 

as being both enabling and constraining. The exercise of power can never be only constraining, as the 

constraining of one group of actors usually involves the enabling of other actors. Therefore, whether 

a particular act of power can be characterized as enabling or constraining, depends on the empirical 

starting point and taken perspective in a given analysis. For instance, while the implementation of a 

certain law may be ‘constraining’ for a certain group of actors, it does nevertheless ‘enable’ another 

group of actors to implement order (or exploit others, or whatever other end). Moreover, there might 

be a certain willing compliance of actors to be constrained (see Haugaard 2012). The two 

interpretations most common in innovation and transitions research is that structural power (power 

exercised by/through structures) is (1) an object of innovation/transition (i.e. structure is what is to be 

innovated/transformed) or (2) a constraint for innovation/transition. However, structural power can 

also be an enabler for innovation/transition. This also means that one should avoid entirely equating 

‘structure’ with ‘constraint’, and ‘agency’ with ‘enablement’.  

 

Empirical questions to be asked about social innovation in energy: 

• How are both structure and agency manifested in social innovation in energy transitions? Who 

are the human and non-human agents and structures in social innovation in energy transitions 

that are (perceived to be) exercising power? 

• Who (which agent) is enabled and who is constrained in the social innovation in energy 

transition process, how and by whom or what? 

• How/ to what extent is structural power manifested as: (1) an object of innovation/transition 

(to be changed), (2) a constraint for innovation/transition, and/or (3) an enabler for 

innovation/transition? 

 

 
3 Although Foucault is often criticized for his ‘death of the subject’, Haugaard claims that this is contestable 

(2002: 209). Interpreting what Foucault meant by power can be considered a separate debate in itself, as 
authors frequently accuse each other of either misunderstanding or neglecting parts of Foucault’s work (e.g. 
Aladjam 1995, Borch 2005, Garcia 2001, Heiskala 2001, Infinitio 2003, Thompson 2003). This is further 
complicated by the fact that there is quite some difference and even contradiction between the ‘early Foucault’ 
and the ‘later Foucault’, and because at least one of the ‘Foucaults’ has explicitly emphasized that he does not 
aim to present a theory nor a model of power, but rather a ‘toolbox’ for studying power. 



Work in progress. Please do not cite or distribute without permission from the author. 
 

10 
 

6. Stability vs. change 

 

The contestation between structure and agency, between power as constraining versus power as 

enabling, is intimately intertwined with the issue of stability versus change. Some have approached 

power as a phenomenon that is inherently about the capacity to change and ‘to act otherwise’, as 

eloquently formulated in the following definition of power: “In its most general sense, power is (…) 

the ‘can’ which mediates the desired or intended outcomes of social actors and the actual realization 

of these outcomes in their daily social practices”. (Davis et al. [1991]2002:214).  

 

However, the large majority of explicit power theories tend to privilege stability over change. This can 

be related to a lacking dimension of time in much of social science literature. The lack of the temporal 

dimension in social theory has been addressed by various authors, who claim that “political science in 

particular, but also social sciences more generally, have become increasingly decontextualized” and 

that “a prime form of this decontextualization was the loss of an explicit theoretical treatment of time” 

(Pollit 2008:7). If time is ignored, it logically follows that stability is privileged over change, for static 

moments in time are by definition ‘stable’. When taking the dimension of time into account – as is 

inherent to social change research (or at least it should be) – the occurrence of change (and novelty) 

becomes a fact. This is not to say that change is to be privileged over stability, rather that they should 

(initially) be treated equally. To what extent stability supersedes change – or visa versa – should be an 

empirical question, rather than being precluded in a theoretical conceptualization of power. 

 

Even the more agent-based theories of power are unsatisfactory in terms of conceptualising (the 

possibility for) change (Stewart 2001:16). Giddens, for example, characterized power as being 

“generated in and through the reproduction of structures of domination” (Giddens 1984: 258). Even 

though Giddens has often been either applauded or criticized for privileging agency, the author’s 

interpretation of power remains in fact narrowly defined in terms of dependence on and domination 

of structures. As Stewart (2001:16, emphasis added) expresses it: “in spite of Giddens’ formal 

commitment to possibilities of ‘making a difference’, it effectively makes power a function of the 

distribution of resources, subject only to actors’ capabilities to draw upon such resources effectively 

(…) [Giddens specification of power] makes socially transformative capacity substantially dependent 

upon ‘existing’ structures of domination”. The privileging of stability over change is also manifested in 

the majority of power typologies that are either resources-based (e.g. Mann 1986) or based on a 

vertical distinction between different levels of aggregation (e.g. Cleggs 1989). I argue that these 

typologies privilege stability over change, in the sense that they often focus on (the distribution of) 

existing resources, and/or on the relation between actors and existing structures, at a specific point 

in time. 

 

Often, power is presented as something that is, in principle, neutral in relation to change or stability: 

if one ‘has’ power, one can choose to use it either for pushing change or for defending the status quo, 

depending on one’s interests. However, if one defines power in terms of the capacity to draw on 

existing structures and resources, it automatically follows that those who ‘have’ that kind of power, 

have an interest in stability regarding their access to existing structures and resources, and hence, 

power is seen as privileging stability. In order to break this cycle of power-as-reproduction-of-the-

existing, I have proposed to acknowledge ‘power-to-change/create-something-new’ as something 

that exists as a qualitatively different phenomenon from ‘power-to-reproduce-the-existing’. More 
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specifically, I proposed a distinction between reinforcive, innovative and transformative power 

(Avelino 2017).  

 

Reinforcive power is the capacity to reinforce and reproduce existing structures and institutions. This 

relates to the so-called ‘structural’ interpretations of power. The reason to call it reinforcive rather 

than ‘structural’ or ‘institutional’, is to emphasize that also this type of power can be exercised by 

actors, rather than only by structures or institutions.  Innovative power is the capacity to create new 

resources. The creation of new resources is an act of power in and of itself, in the sense that the 

creation of a new resource (e.g. electric vehicles in combination with renewable energy technologies) 

can make actors employing them less dependent on existing resources (e.g. fossil fuels), and thereby 

less dependent on existing physical structures and dominant actors that own and control those 

existing resources (e.g. the oil industry). If the creation of a new resource can disrupt existing power 

relations, it can be viewed as an exercise of power in and of itself.  

 

This concept of innovative power has been inspired by Arendt’s notion of natality, i.e. the human 

capacity to be original and create something new (1994:321, in: Gordon 2002). Arendt defines power 

as “the human ability not just to act but to act in concert”, emphasizing visibility and plurality as 

conditions of power (1958:200, in: Gordon 2002). Visibility and plurality distinguish innovative power 

from notions such as ‘invention’ or ‘creativity’. A new resource is powerless if it is not visible to plural 

actors. Transformative power is the capacity of actors to challenge, alter and replace structures and 

institutions, by developing (re)new(ed) structures and institutions, be it a (re)new(ed) legal structure, 

physical infrastructure, economic paradigm or religious ideology. The idea of ‘new’ structures and 

institutions should be understood in terms of ‘renewed’ and ‘reconfigured’, where it is not about 

creating entirely new things out of nothing, but rather a matter of significantly challenging, altering 

and/or replacing existing institutions and structures by recombining, transposing and reinventing 

specific elements (Haxeltine et al. 2016). As emphasized by Sewell (1992:27), “the same resourceful 

agency that sustains the reproduction of structures also makes possible their transformation – by 

means of transpositions of schemas and remobilizations of resources that make the new structures 

recognizable as transformations of the old”. Rather than viewing the capacity to reproduce as being 

the same capacity as the capacity to transform, this paper argues that the renewal of structures is an 

inherently different capacity then reinforcing structures. While the two capacities might be combined 

by one actor, they do not necessarily coincide, and one capacity manifests in different acts than the 

other (e.g. challenging, altering, questioning versus complying, following, and imitating). 

Transformative power may not be ‘enough’ to transform societal structural and institutions for good, 

in the sense that one may need reinforcive power to reinforce these new structures and institutions.  

 

Stability vs. enabling: implications for social innovation in energy transitions research 

 

There are different ways in which power to/over can be exercised in relation to stability and change, 

including reinforcive, innovation and transformative forms of power exercise. All of them can 

contribute and/or hamper processes of social change. Innovative power – the creation of new 

resources – may not be ‘enough’ for structural social change, as this also requires transformative 

power – challenge, altering or replacing structures and institutions – and reinforcive power to stabilise 

the renewed structures.   
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Empirical questions to be asked about social innovation in energy transitions: 

• How and to what extent are different forms of power exercise manifested in processes of 

social innovation in energy transitions? 

• Innovative power: How and to what extent are new resources created in the 

innovation/transition process? 

• Transformative power: How and to what extent are existing structures and institutions 

challenged, altered or replaced, and how and to what extent are (re)new(ed) structures and 

institutions developed in the social innovation in energy transitions process? 

• Reinforcive power: How and to what extent are existing structures and institutions 

reproduced in the innovation/transition process? 

 

7. Empowerment vs. disempowerment 

 

We can find yet another variation of the contestation over power as enabling versus power as 

constraining, in the discussion of empowerment and disempowerment. Like power, empowerment 

has no agreed-upon definition and is often used to capture “a family of somewhat related meanings” 

(Thomas and Velthouse 1990:666). Generally speaking, empowerment refers to a person’s belief that 

“he or she can direct (…) events towards desired ends” (Elmes and Smith 2001:34). While literature 

based on earlier research still defines empowerment in terms of delegating decision-making authority 

(Boje & Rosile 2001:93), recent research has defined empowerment in more psychological terms, 

where empowerment is related to processes self-determination and intrinsic motivation (Spreitzer et 

al. 1999:511, Conger and Kamungo 1988, Thomas and Velthouse 1990).   

 

As more and more organisations were involved in empowerment programs, the 90’s were seen as ‘an 

era of empowerment’, in which empowerment of people was “clearly emerging as the organizational 

revolution of the 1990s” (Gandz & Bird 1996:383). Empowerment was believed to speed up decision-

making in organizations, increase employee loyalty and overall productivity (ultimately resulting in 

higher profits) (Juhl et al. 1997:103), as such being a necessary condition for organizations to compete 

in the modern era of increased globalization, competition, downsizing, and acceleration (Quinn & 

Spreitzer 1997:37). This ‘empowerment movement’ faced various forms of criticism, being 

characterised as the “emperor’s new clothes” (Argyris 1998: 98); an “elusive” concept (Quinn & 

Spreitzer 1997:37) with a “deceptive allure” (Eccles 1993: 13). As various empowerment programs 

failed, authors highlighted the mistaken assumptions on which they were based. One of the things 

they emphasize is that power cannot be shared or delegated, but only attained and exercised from 

within: “We can confer authority; but power or capacity, no man can give or take (…) Power is not a 

pre-existing thing which can be handed out to someone, or wrenched from someone” (Follet in: Boje 

& Rosile 2001:90, 102). In this view, power is a self-developing capacity and it is thus impossible to 

empower others in terms of ‘giving’ others power. One might be able to create a context that is more 

enabling, but ultimately people “must choose to be empowered” and “efforts that assume an 

empowered [individual] is a passive recipient of a brilliant program design are doomed. Empowered 

people empower themselves” (Quinn and Spreitzer 1997: 41). 

 

Some of the fiercest critics of empowerment draw on critical theory and argue that practices geared 

at empowerment actually re-enforce current relations of power, and worsen the patterns of 

domination and dependence. While much of the mainstream management research refers to “the 
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transitive use of the verb: to grant or bestow power”, critical theorists use “the reflexive usage: to gain 

or assume power over someone else” (Hardy & Leiba-O’Sullivan 1998:475). From such critical 

perspective, the empowerment terminology “reduces conflict by emphasizing consensus and 

cooperation, through such terms as ‘associates’, ‘team members’, ‘players’, and ‘coaches’”, and this 

“reduce[s] the necessity of having to use more visible or coercive forms of power to ensure 

organizational goals are met and to quell resistance” (ibid:466). These critical perspectives are 

sceptical about empowerment programs that do not address “material conditions of domination” 

(Boje & Rosile 2001:93-94). Moreover, critical theorists argue that relations of power depend on 

“one’s location in the system”, and that one cannot alter these relationships at the interpersonal level 

without changing the system (Boje & Rosile 2001:111). Besides this impossibility of empowering 

others without-changing-the-system-as-a-whole, critical theorists warn that attempts to empower 

someone else “creates a dependence relationship which, by definition, is disempowering” (Hardy and 

Leiba-O’Sullivan 1998:469), and that “bestowing power only reinforces the dualism of powerful-

powerless, thus ultimately maintaining the superior position of the powerful” (Boje & Rosile 

2001:102).  

 

Empowerment vs. disempowerment: implications for social innovation in energy transitions 

research 

 

Critical perspectives on power teach us that managerial perspectives on empowerment have many 

problematic connotations. Using ‘empowerment’ in social change research requires awareness of that 

‘historical discursive legacy’ of the empowerment concept. The (dis)empowerment paradox implies 

that ‘empowerment’ processes in social change often come with (unintended) ‘disempowerment’ 

consequences, and that it is necessary to remain critical and attentive to both sides of that same coin. 

An additional insight from empowerment literature, is that (dis)empowerment concerns should not 

only be with ‘social change agents’ but also with other actors affected by the social change (e.g. 

government officials or conservative groups).  

 

Based on these critical insights on empowerment, I propose to study processes of social change in 

terms of (dis)empowerment. On the one hand, we can use insights from e.g. organisational psychology 

to analyse how actors become empowered to contribute to social change, and how the interpretative, 

psychological processes underlying such agency for change are facilitated, for instance through 

participatory methods (see e.g. Avelino 2009 analysing transition management in terms of intrinsic 

motivation). On the other hand, we can also employ critical perspectives on empowerment to critically 

analyse social change interventions and discourses in terms of their unintended disempowering 

affects.  

 

(Dis)empowerment in relation to social change can refer to (1) (dis)empowerment as a result of social 

change, (2) (dis)empowerment as constraining/enabling social change and/or (3) process of 

(dis)empowerment (e.g. shifting power relations) as a process of social change in itself.  By consistently 

using the term ‘(dis)empowerment’, we emphasise its two-sided nature and stress the importance of 

remaining critical to the unintended ‘dark’ side of attempts to change the world for the better. 

Moreover, (dis)empowerment is intertwined with existing power relations. Understanding 

(dis)empowerment in/for social change requires and understanding of existing power relations in the 

societal contexts in which social change takes place. 
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Empirical questions to be asked about social innovation in energy transitions: 

• Who is (dis)empowered, by whom or by what? 

• What are the (un)intended (dis)empowerment consequences of social innovation in energy 

transitions?  

• How and to what extent is (dis)empowerment manifested as: 

o an intentional outcome of social innovation in energy transitions (empowerment as 

an end) 

o a constraining/enabling factor in social innovation in energy transitions 

(empowerment as means) 

o a manifestation of the social innovation in energy transitions in itself (empowerment 

as process of change)  

 

8. Power = knowledge vs. power ≠ knowledge 

 

The relation between power and knowledge is one of the most contested in social theory (Garcia 

2001). According to Bourdieau “the power to impose and to inculcate a vision of divisions, that is, the 

power to make visible and explicit social divisions that are implicit, is political power par excellence” 

([1989]2002:142). Or in other words, by developing and communicating knowledge about society, one 

is exercising power. Barnes even defines power as ‘the distribution of knowledge’ within society, 

claiming also that “to possess power an agent must be known to possess it” ([1988]2002:126). The 

author explicitly distinguishes knowledge from individual belief, stating that “every individual in a 

society may be in error about some aspect of social power (…), so that none of them truly knows 

where power lies overall, and yet power will lie, necessarily, by its nature, where it is known to lie” 

(ibid:126). In a way, both Bourdieau and Barnes argue that knowledge defines power. This, however, 

is different from saying that power defines knowledge. To what extent power defines knowledge, is 

an age-old discussion, illustrated by notorious debates between ‘Habermasians’ and ‘Foucauldians’, 

and reminiscent of the differences between positivistic paradigms and post-postivisim. 

 

Although many would agree that power can distort knowledge, the point of debate is whether there 

still exists such a thing as ‘truth’ or ‘knowledge’ that is ‘free’ of power, i.e. whether it makes sense to 

speak of knowledge that is not defined by power. When Lukes argues that dominant groups shape 

perceptions and preferences in such a way that ‘dominated’ groups are ‘unaware’ of their ‘real 

interests’ (also referred to as ‘false consciousness’), he is suggesting that there is such a thing as ‘real’ 

interests, i.e. an ‘objective truth’, that can be known and distinguished from ‘false’ and ‘imposed’ 

interests (Haugaard 2002:39). In contrast, Foucault argues that “we should admit rather that power 

produces knowledge (…) that power and knowledge directly imply one another; that there is no power 

relation without the correlative constitution of a field of knowledge, nor any knowledge that does not 

presuppose and constitute at the same time power relations” ([1975]2002:192). Giddens, however, 

argues that “Foucault’s rehabilitation of the concept of power (…) is achieved only at the cost of 

succumbing to a Nietzschean strain in which power is seemingly prior to truth” ([1984]2002:160). 

Foucault and his ‘followers’ (e.g. Flyvbjerg 1998), are often criticized for their claim that power is 

always prior to knowledge, truth, or rationality.  
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Knowledge does not only have a “cognitive but also a performative significance” (Barnes 

(1988[2002]:123). Because, as Bourdieau points out, “the categories of perception, the schemata of 

classification (…) the words, the names which construct social reality as much as they express it, are 

the stake par excellence of political struggle, which is a struggle to impose the legitimate principle of 

vision and division” (1989[2002]:239). This means that by constructing and communicating 

knowledge, one is exercising power, not only in terms of mobilizing knowledge, but also in terms of 

influencing how other actors mobilize all sorts of resources. As formulated by Haugaard: “physical 

power is derived from a knowledge and manipulation of physical objects, while social power is based 

upon knowledge and membership of social systems” (2002: 113, in reference to Barnes 1988) and: 

“what enables actors to reproduce structure is their knowledge of social life” (ibid: 148, in reference 

to Giddens 1984).  

 

With power and knowledge comes responsibility. This is why scholars like Flyvbjerg not only 

emphasises the importance of understanding existing power relations and the intertwined nature of 

power and rationality (1998) but also call upon researchers to take a normative stances in relation to 

those power dynamics. More specifically, Flyvbjerg (2001, 2004) has taken up the notion of  phronèsis 

(Arendt, 1975) to argue for ‘making social science matter again’ by calling on researchers to dare make 

normative judgements about what ‘ought’ (not) to be, by answering the following ‘phronetic’ research 

questions:  (1) where are we going; (2) who gains and who loses, and by which mechanisms of power; 

(3) is this development desirable; and  (4) what, if anything, should we do about it? 

 

Power prior to knowledge vs. power as knowledge: implications for social innovation in energy 

transitions research 

 

Understanding power in the context of social change, requires an understanding of how knowledge in 

that context is used. Moreover, those studying social change are often part of – or have an impact on 

– that context. The very concept of, discourse on, and research about, social change (‘transitions’, 

‘sustainability’, ‘resilience’, ‘social innovation’), is in itself an exercise of power, and has power 

consequences. Knowledge development and communication about/on social change is an exercise of 

power in and of itself. For instance, defining a ‘transition’ or ‘social innovation’ and subsequently 

assessing that one form of change is ‘more’ or ‘less’ transformative than another, may have serious 

power consequences. Such knowledge, in turn, could be (ab)used to exercise power in/over social 

change processes.  

 

Empirical questions to be asked about social innovation in energy transitions: 

• How is the knowledge in the context of social innovation in energy transitions organised, for 

and by whom? How and to what extent is such knowledge changing, and how does this relate 

to the social innovation in energy transitions process under study?  

• How is knowledge of and discourse on social innovation in energy transitions co-evolving with 

power dynamics in the innovation/transition processes? 

• How and to what extent is knowledge manifested as: 

o an object of social innovation in energy transitions 

o an instrument for enabling/constraining social innovation in energy transitions? 
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9. Power as means versus power as an end in itself  

 

Moving beyond the literature on power towards social change research, it is striking to notice that the 

issue of power is often treated as either an instrument of change, and/or as an unintended 

consequence, but rarely as an inherent part of the normative goals of social change in itself. We 

observe this most notably in the notion of ‘sustainability’, a common normative goal of social change 

in both public and scientific discourses on transitions, socio-ecological transformative and social 

innovation.  

 

I here focus on sustainability discussion on ecological concerns as one particular example of how the 

issue of power manifests primarily as a means towards an end. In September 2009, two articles in 

Nature and Science addressed the issue of ecological thresholds and the related need for international 

institutions. In “A Safe Operating Space for Humanity”, Rockström and colleagues (2009:472) argued 

that “many subsystems of Earth react in a nonlinear, often abrupt, way, and are particularly sensitive 

around threshold levels of certain key variables”, and that “if these thresholds are crossed, then 

important subsystems (…) could shift into a new state, often with deleterious or potentially even 

disastrous consequence for humans”. The authors propose “planetary boundaries” that “represent a 

new approach to defining biophysical preconditions for human development”, and state that “for the 

first time, we are trying to quantify the safe limits outside of which the Earth system cannot continue 

to function” (ibid:474). In the article “Looming Global-Scale Failures and Missing Institutions”, Walker 

and colleagues (2009:1346) address these ecological thresholds and other global problems, and argue 

for the development of new international institutions to “help construct and maintain a global-scale 

social contract”:  

 

“The challenge is to design international institutions that overcome free-riding by creating incentives to 

reward cooperation and to sanction violations. For example, although problems remain with the 

multilateral trade system, the World Trade Organization (WTO) has reduced tariffs and nontariff barriers 

to the benefit of its members. Countries that violate the rules are subject to proportionate retaliation. 

(…) Borrowing from the WTO architecture, the linkage between trade and the environment could be 

incorporated within a new climate treaty to enforce emission limits for trade-sensitive sectors.” (Walker 

et al. 2009: 1346). 

 

Although the article acknowledges the need for ‘transparent and common norms’, and states that the 

legitimacy of institutional enforcement will depend on ‘acceptance’ by ‘numerous’ and ‘diverse’ 

actors, it does not question whether the majority of the global community would accept an 

international institution that ‘borrows’ from the WTO-architecture, an institution that according to 

several critical voices actually helped to aggravate global problems and inequalities rather than solving 

them.  

 

These two articles in Nature and Science are manifestations of the growing ecological concerns in the 

past decades, not only in science, but also in politics and business. Scientific articles as the one cited 

above, are used to call for institutional control as a response to ‘looming ecological crises’. While this 

attention can be seen as desirable trend, it can also be (mis)used to push through certain measures 

that lead to new problems, often including inequalities, new structures of domination, and democratic 

deficits.  
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However, instead of using such worries as a basis to invalidate the sustainability discourse all together, 

we argue that ‘we as power researchers’ - and other social scientists - can enrich and nuance the ever 

growing sustainability discourse, by adding new dimensions to it. For instance, by elaborating the 

notion that in analogy to ‘ecological thresholds’, there also exists such a thing as ‘social thresholds’. In 

this context, Parsons’ (1963) concept of power can be useful. Parsons defined power as the capacity 

of a societal system to achieve collective goals, and compared power to money, claiming that its 

meaning can only survive as long as society supports it, and that power diminishes when it is used 

illegitimately (similarly to processes of inflation): 

 

“Power, as a symbolic medium, is like money in that it is itself ‘worthless’, but is accepted in the 

expectation that it can later be ‘cashed in’, this time in the activation of binding obligations. If, however, 

‘power-credit’ has been extended too far, without the necessary organizational basis for fulfilment of 

expectations having been laid, then attempting to invoke the obligations will result in less than a full level 

of performance, inhibited by various sorts of resistance” ([1963]2002:106).  

 

Parsons’ concept of power helps to explain, in economic and functionalistic terms, that there is a limit 

to exercising power over others. Institutions enforcing environmental regulations, would only be 

effective if they are morally supported by a majority of the community, and if not, such an enforced 

order could even have counterproductive effects in terms of decreasing the effectiveness of power 

exercise. Just like in the process of inflation money loses its value, power also loses value when it is 

‘overused’. Much of the debates over sustainability revolve around ‘environmental limits’ and 

‘ecological thresholds’. Parson’s treatment of power can be useful to understand that there also are 

‘social limits and thresholds’. In the same way that we need to be careful in the use of natural 

resources by respecting nature’s pace and the time it needs to regenerate itself, the use of power also 

has a delicate balance, in which a great deal of time is necessary to create its basis of trust and 

legitimacy.  

 

The problem with Parsons’ concept of power lies in its functionalist approach. As formulated by 

Haugaard: “the theory is couched in a theoretical framework – structural functionalism – which, in its 

stronger forms at least, has fallen entirely out of favour” (2002: 69). Although I entirely agree with the 

critique on functionalism, I still argue that Parsons’ perspective on power is useful when we are 

dialoguing with scientists and policy-makers that think in functionalistic terms. Much of the 

environmental debates on climate change and other ecological thresholds are based on an inherently 

functionalistic worldviews. It is important that power theorists and other social scientists scrutinize 

this functionalistic worldview, and question the translation of scientific findings on ecology into 

technocratic policy suggestions. However, while doing that, we can also argue that even within this 

functionalistic worldview, there are limits to power and institutionalization, as argued by Parsons.  

 

The attention for environmental degradation is surrounded by a discourse of ‘urgency’, which 

currently especially manifests itself in the climate change debate. This urgency seems to justify 

increasing calls for environmental regulation and international institutionalization. Considering this 

perceived sense of urgency, there is no ‘time’ nor ‘space’ to explain what Foucault or other 

sophisticated social theorists have to say about the complexities of power. Rather we must (also) 

‘translate’ our worries in functionalistic and economic terms, and warn scientists and policy-makers 
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that the breaching of ‘social thresholds’ through top-down regulation and overly centralized 

institutions might be just as problematic as the surpassing of ‘ecological thresholds’, and that 

‘sustainable power constellations’ – however they are understood in specific contexts – may be an 

equally necessary condition to safeguard ecological and economic sustainability in the long-term.   

 

These observations have led me to argue that whenever we have discussions about social change for 

world improvement – be it in relation to climate change or other ecological, social and economic 

concerns – we need to include a discussion on what are the power relations included/ implied by 

sustainability visions and other normative orientations for guiding social change processes. In many 

discourses on sustainability – particularly those focused on environmental sustainability – power is 

framed as an instrumental process issue, rather than as a substantive part of sustainability. Questions 

asked typically include: How do we get the right actors/institutions to enforce sustainability? How can 

we exercise power to convince/entice/force people to behave more sustainably? I argue that equally 

important questions are: Which power constellations (between e.g. market, state and civil society, 

between different classes, genders and ethnicities, etc.) are implied by sustainability visions for the 

future? What are the (un)intended effects in terms of power dynamics? What kind of power relations 

do we (not) want for the future?  

 

The notion of (un)sustainability is intrinsically complex, normative, subjective, ambiguous (Kasemir et 

al. 2003) and context-specific (Grin 2004). Sustainability is actually a typical ‘essentially contested 

notion’, one of those concepts which “inevitably involve endless disputes about their proper uses on 

the part of their users”, and “to engage in such disputes is itself to engage in politics” (Lukes [1974] 

2002:45). Combining ‘sustainability’ with a complex notion such as ‘power’ poses us with quite a 

conceptual and political challenge. I do not have any illusions that such challenge can be ‘solved’ 

intellectually by political theorists, let alone by this paper. I do argue, however, that this political 

challenge should be taken up in public debates, and that political and social theorists (can) contribute 

to such debate by proposing agile concepts of power in relation to social change processes.  

 

10. Synthesis & Conclusion 

 

This paper has started from the observation that there is an increasing attention for processes of social 

change towards more sustainable and just societies, as exemplified by public and scientific discourses 

on ‘sustainability transitions’ and  ‘social innovation’, not in the least in the energy sector. These 

discourses share an underlying notion of change and innovation as drivers for societal improvement, 

and an (implicit or explicit) belief in human knowledge and agency to change the world for the better. 

In this ‘enthusiasm-for-social-change’, the ‘dark’ and ‘unintended’ effects of social change and 

innovation often tend to be underemphasised, as well as the fierce power struggles and inequalities 

that come with it.  

 

In response, this paper has set out to demonstrate the diverse ways in which social and political 

theorists have approached the notion of ‘power’, and what this could imply for social change research 

in terms of asking empirical questions about the diverse roles and dimensions of power in processes 

of social change. A total of eight ‘power contestations’ in the literature were identified: (1) power 

‘over’ vs. power ‘to’, (2) centred vs. diffused, (3) consensual vs. conflictual, (4) constraining vs. 

enabling, (5) stability vs. change, (6) empowerment vs. disempowerment, (7) power = knowledge vs. 
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power ≠ knowledge, and (8) power as means versus power as an end in itself. For each of these points 

of contestations, this paper discussed how different scholars have dealt with the abovementioned 

points of contestation, what we can learn from that, and, most importantly, what these points of 

contestation imply for empirically investigating power in the context of social change research. Rather 

than ‘choosing sides’ within these power debates or attempting to ‘solve’ them, I have proposed to 

acknowledge the different dimensions of these power contestations, and on that basis distil empirical 

questions that can be used to systematically explore the role of power in processes of social innovation 

in energy transtiions. A summary of all empirical questions for each contestation is given in table 1 

below.  

 

Table 1. Overview of  

Power Theory 

Contestations  

Questions about social innovation in energy transitions (SIET) 

(to be elaborated, selected and operationalised) 

Power ‘over’ <>  

power ‘to’ (e.g. Dahl, 

Parsons, Foucault, Morris, 

Davis, Giddens, Arendt, 

Gordon, Stewart)  

• Power to: How is what kind of power exercised by which 
actors for/through/against SIET? How are which resources 
mobilised?  

• Power over: Who is exercising power over whom? How are 
which structures of domination/ oppression/ dependence 
changed or (re)produced? 

• Power with: What are the power coalitions that 
enable/resist SIET, and how do actors collaborate in the 
exercise of power?  

Centred <> diffused 

(e.g. Dahl, Bachrach & 

Baratz, Lukes, Mann, 

Foucault, Gramsci) 

• How are the three/four faces of power manifested in SIET?  

• Who are the SIET elites, who sets the agenda, which issues 
are on/off the agenda, how are preferences shaped? Who 
is included and excludes?  

• How is power diffused, (de)centralised and/or 
recentralised by SIET?  

Consensual <> conflictual 

(e.g. Parsons, Arendt, 

Mann, Haugaard 

• How are both consensus and conflict manifested in SIET?  

• Which conflicts are ‘hidden’ under seemingly consensual 
processes?  

• (How) is consensus oppressive, how is conflict 
emancipatory, and vice versa? 

Constraining <> enabling 

(e.g. Foucault, Giddens, 

Clegg, Davis, Arendt, 

Hayward & Lukes) 

• How are both structure & agency manifested in SIE? Who 
is enabled and who is constrained in SIET, how and by 
whom or what? 

o How/to what extent are which structures (a) an 
object of SIE (to be transformed), (b) a constraint 
for SIET, (c) an enabler for SIE? 

Empowerment <> 

disempowerment (e.g. 

Boje & Rosile, Hardy & 

Leiba-O’Sullivan, Follet) 

• Who is (dis)empowered in/by SIET, by whom or by what? 

• (How) is (dis)empowerment manifested in SIE as (a) 
intentional outcome (empowerment as end), (b) 
constraining/enabling factor (empowerment as means), or 
(c) object/type of SIET in itself?  
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Power Theory 

Contestations  

Questions about social innovation in energy transitions (SIET) 

(to be elaborated, selected and operationalised) 

Knowledge as <> prior to 

power (e.g. Bourdieau, 

Flyvbjerg, Lukes, Foucault, 

Barnes) 

• How is knowledge in/for SIET organised, for and by whom?  
o How is knowledge manifested as (a) an object of 

change & SIET, or (b) an instrument for 
enabling/constraining SIET? 

• What are the discourses and ideologies underlying SIET? 

Power as means vs. power 

as an end in itself 

(e.g. Foucault, Arendt, 

Haugaard) 

• Which power relations are implied by future visions of 
SIET?  

• What are (un)intended consequences of SIET in power 
terms?  

• What are the power-ethical issues in SIET from both an 
empirical and normative political theory point of view?  

 

The contestations of what power means and how it manifest is closely related to epistemological ‘is-

versus-ought’ debates in social sciences; between those that claim that social science should primarily 

aim to ‘describe’ and ‘explain’, and those that say it should ‘prescribe’ and ‘predict’; between those 

that call for an understanding of how things ‘are’ and those that emphasize the understanding of how 

things ‘ought to be’. Critical social theory has predominantly occupied itself with the latter, openly 

defining its purpose as social research for social improvement. In the past decade various social 

scientists have challenged the Enlightenment paradigm as inspired by authors such as Kant and 

Habermas, and called for a re-appreciation of insights offered by Machiavelli, Nietzsche, and Foucault 

(Flyvbjerg 2005, 2001, Bruclesby & Cummings 1996). Bruclesby and Cummings have proposed a shift 

from Habermas to Foucault as ‘an alternative underpinning of critical social theory’, emphasizing the 

advantage of understanding how things ‘are’ instead of focusing on how they ‘should be’. Power 

theories are often equated to the sides that focuses on how things ‘are’, while social change research 

is typically associated with ‘ought to be’ research. Regarding these debates, I argue that the study of 

power in social change is not only about studying how things ‘are’ at a specific point in time, nor about 

how they ‘ought to be’. Rather, it is about studying how things can be and about studying how things 

cannot be, now, in the near future, and in the long-term (Avelino & Grin 2016). Power is not only what 

provides us with that which can be, but also with that which constraints possibility into what cannot 

be.  

 

Broadly speaking, we can think of power broadly and dialectically as the (in)capacity of actors to 

mobilise means to achieve ends. Hence, the challenge for social change research is to approach the 

notion of power dialectically in terms of the human (in)capacity to change what ‘is’ into that which he 

or she thinks ‘ought to be’. This comes with a complex set of dimensions, in which capacity by one 

actor at one level can imply incapacity elsewhere, and in which power is both enabling and 

constraining. This includes both power to and power over, both centralisation and diffusion, both 

conflict and consensus, both stability and change, both empowerment and disempowerment.  

 

This is not to argue that innovation and transitions researchers who want to engage with the issue of 

power, should necessarily integrate all these power dimensions – and the vast theoretical literature 

underlying them – in their own empirical research. What I do argue, however, is that each and every 

dimension of power in and of itself can and should be approached dialectically in the context of 
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empirical research. For instance, when looking for empirical evidence of how ‘power over’ is 

constraining social change, there is a certain ‘dialectic duty’ to also consider empirical evidence for 

how ‘power to’ is enabling social change.  

 

Discourses on social change for societal improvement entail serious power implications that are often 

undervalued, as discussed in the previous section. Such discourses tend to approach power as a means 

to an end, rather than viewing (desirable) power relations as an end in itself. As such, I propose to 

systematically question the future power implications of innovation and transitions interventions. This 

invites us to focus part of our power analysis on unravelling and deconstructing political 

contradictions, paradoxes and ironies that often lie beneath discourses on ideals such as 

‘sustainability’, ‘participation’ or ‘ecological resilience’. This is especially about highlighting 

unintended side-effects, such as how empowering some often leads to disempowering others, or how 

policies to achieve ecological sustainability goals on the short or middle-long term can lead to 

unsustainable social relations and unbalanced power relations on the long term. However, when 

highlighting these unintended disempowerment consequences of social change interventions, a 

dialectic approach invites us to also acknowledge the potentially intended empowering effects of that 

same intervention. By highlighting the diversity of power contestations in the literature, I hope to 

entice innovation and transitions researchers to acknowledge and study both the capacities and 

incapacities for social innovation and sustainability transitions including the hopes and aspirations, as 

well as the concerns and fears, of both powerful and powerless individuals in ongoing processes of 

social innovation in energy transitions. 
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Abstract  

This paper aims to provide a deeper understanding of the different types of innovations in digital 
energy services business models in the UK, and examine how they create and capture social and 
economic values, to users and the energy system. Business model innovations are represented in an 
Innovation Ladder to aid understanding of what social and environmental values they create and 
capture. Using a co-evolutionary framework, the paper unpacks the way technology, users, 
institutions, business strategies and ecosystems underpin the characteristics of business models at 
each level of the Innovation Ladder and examines the role of collective action and institutional density 
in negotiating the values created and captured for users and the energy system.  

The paper uncovers two important value gaps, which question the ability of digital energy service 
business models to deliver more social and environmental value. The higher up business models are 
in the Innovation Ladder, the more value they create for the energy system but fewer benefits for 
users. The higher up business models are in the Innovation Ladder, the more abstract and limited the 
articulation of social and environmental values, exposing a weak link between digital innovations and 
the social and environmental values created and captured.  

 

Keywords: business models, innovation, social value, environmental value, digital energy services, 
Innovation Ladder 
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1. Introduction to digital energy services 

There is currently much interest in the relations between three high-level trends affecting the future 
development of energy systems: decarbonization, digitalization and decentralization (Di Silverstre et 
al., 2018). Decarbonization is driven by the need to rapidly expand renewable energy provision and 
energy efficiency improvements to meet carbon reduction targets, digitalization1 is driven by the 
opportunities enabled by digital technologies for new business models for meeting service demands, 
such as peer-to-peer trading, and decentralization is driven by the interaction of new energy and 
digital technologies to deliver energy services closer to the user and the need and potential for greater 
user involvement in energy provision. This raises questions about how these trends will interact and 
who will benefit. In particular, this paper will examine recent and ongoing co-evolutionary 
developments in digital energy services2 (DES) provision, focussing on how these relate to the 
incorporation of social and environmental values alongside economic values, and how these values 
are distributed to users and to the energy system. We categorise current developments in innovative 
business models in relation to their level of system integration and argue that these developments 
are giving rise to two value gaps. The paper then identifies areas for regulatory and management 
adjustment and oversight at the interface of decarbonisation, digitalization and decentralisation (3Ds) 
of energy systems.  

Powerful political agendas, such as the Industrial Strategy for the UK, discuss innovative business 
models as key mechanisms for industrial changes and the creating value for the energy system. 
Although the business model has been often perceived as architecture for converting innovation to 
economic value for the business, there is increasing demand for business models to create a broader 
set of values and more complex values for energy users and the energy system (Foxon et al., 2015; 
Hall and Roelich, 2016). For example, the Energy Systems Catapult in the UK argued that “Meeting the 
UK’s Net Zero target will require unprecedented innovation across the economy. Innovation not just 
in new technologies, but in new ways of deploying existing technologies, new business models, new 
consumer offerings, and, crucially, new policy, regulation and market design” (Energy Systems 
Catapult, 2020, p.4). Digital energy services business models have the potential to deliver values to 
both users (e.g. affordability, greater control) and the energy system (e.g. flexibility, decarbonisation 
of energy), and play a key role in driving change towards Net Zero (Energy Systems Catapult, 2020).    

This paper analyses business model innovations in digital energy services using a co-evolutionary 
framework to show how these innovations depend on the interactions between technologies, 
institutions, users, business strategies and ecosystems (Foxon, 2011). It also builds on Hall and 
Roelich’s (2016) concept of complex values produced through business models and the process of 
negotiation between user and system values. The discussion pays particular attention to the role of 
two closely interlinked institutional concepts: collective action and institutional density, developed in 
the context of political institutional theory (Pierson, 2000). We argue that, in this process of 
negotiation, the application of these concepts helps to determine the ability of different types of 
business model innovations to create and capture different types of values to users and the energy 
system.  

The paper aims to answer three questions:   

 
1 Digitalisation is the process of moving towards a system which utilises the collection and sharing of data 
between devices connected through digital communications (ESC, 2020, p.58). 
2 Digital energy services refer to energy services enabled by digital technologies.  
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• To what extent do innovations in digital energy services business model create value 1) for 
the energy system; and 2) for users? 

• To what extent do different types of innovations in digital energy services business model 
create social and environmental values?  

• How can we conceptualise the co-evolution of values and innovation in digital energy 
services? 

This paper introduces the concept of Innovation Ladder, in which more complex business model 
innovations build on lower rung innovations, which are easier to do. The main argument of the paper 
is that complex innovations of energy services (at the higher rungs of the ladder) do not necessarily 
lead to better or more social and environmental values. Using the innovation ladder, the paper 
highlights two important value gaps, which we argue raise important questions about the role 
innovations in digital energy services business models can realistically play in achieving a Net Zero 
carbon transition.  

Section 2 of the paper provides a review of relevant literatures on business models and innovation; a 
co-evolutionary approach to socio-technical transitions; and articulation of social and environmental 
values. Section 3 describes the methodology for the paper. Section 4 summarises the key 
characteristics of innovation for digital energy services in the UK. Section 5 introduces the Ladder of 
Innovation and the co-evolutionary approach to understanding business models innovation for digital 
services. Section 6 discusses the value gaps which have been identified in the Innovation Ladder. 
Section 7 discusses the implications for regulation.  

 

2. Co-evolutionary thinking, business models, innovation and value 
2.1 Business models and innovation in business models  

2.1.1 Business models  

There are multiple definitions of business models, emerging from and applied in different bodies of 
literature and emphasizing specific aspects and understanding of business models. Firstly, our 
approach to business models is conceptual (rather than financial) following Teece (2010, p.173), and 
articulating the logic of how a business creates and delivers value to customers. Rather than focusing 
on customers only, here we examine what values are created and captured for users and the energy 
system. We do not imply that the processes of value creation and capture are underpinned by efficient 
utilisation of resources, which is sometimes assumed in literature on service-based business models, 
such as car-sharing (Williams, 2007).  

Second, we use the concept of business models as a way to examine the production of a broader set 
of values, namely social and environmental values, rather than focusing on economic values alone. 
Hall and Roelich (2016) discuss complex value as a business model output, while (Wustenhagen and 
Boehnke, 2008; Bohnsack et al, 2014; Bocken et al., 2014; Lüdeke-Freund and Dembek, 2017) 
distinguish specific types of business models, such as sustainability business models. Here, instead of 
focusing on the traditional approach of value capture for shareholders, we discuss business models as 
a way to create value for a much wider group of stakeholders, including citizens and civil society. The 
3Ds have introduced a more active role of individual (energy) users, forcing a more considerate 
discussion of value creation and capture for energy users, as part of business models for digital energy 
services. Overall, these areas of application of the concept of business models in discussion to energy 
system change contribute to a growing body of literature (see Mazur et. al, 2019; Wustenhagen and 
Boehnke, 2008; Vasileiadou et al., 2016; van Waes et al, 2018).  
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Foxon et al., (2015) have attempted to address this expansion of business model thinking in the 
concept of extended business model canvas, inclusive of social and ecological value propositions, in 
both, value proposition and value capture elements of business models. Hall and Roelich (2016) help 
developed an understanding of business models as a critical element of system innovation along with 
others (Zott et al., 2011; Chesbrough, 2010). There are several examples of discussion of the effect of 
supplier business models on whole energy systems, including Hannon et al., 2013; Richter, 2011, 2013; 
Sousa et al., 2013; Apajalahti et al., 2015; and Littlechild, 2005. These contributions expose the 
dissonance between traditional business model outputs and energy systems values, namely secure, 
low carbon, and affordable energy (Sousa et al., 2013; Hannon et al., 2013). The business model 
perspective reveals a number of components that need to be actively managed in order to “create 
customer and social value by integrating social, environmental, and business activities” (Schaltegger 
et al, 2012). 

Of relevance here is also Zott and Amit’s (2010) conceptualisation of business models as activity 
systems – “a system of interdependent activities that transcends the focal firm and spans its 
boundaries”, spilling into “its multiple networks of suppliers, partners and customers”. This framing 
aids examination of the content, structure and governance of such activity systems and their 
interactions in the development/production of activities. Zott and Amit (2010) interpret content as 
how and what activities are selected to be performed, how the activities are linked together and in 
what sequence, is understood as structure, and who are the parties that perform these activities as 
governance. Thinking in terms of the content, structure and governance of business models means 
that innovation “can consist of adding new activities, linking activities in novel ways or changing which 
party performs an activity” (Amit and Zott, 2012: p. 41).  

Magretta (2002:436) emphasises that this bringing together of specific activities and partners cannot 
be skin deep and entails a shared understanding of different value propositions, which fit together. 
Gassmann et al., (2014, p.2) define value proposition as what is offered to the customer for them to 
want to purchase the services offered under this business model. Osterwalder and Pigneur (2010) 
define the 9 building blocks of a business model: key partners, key activities, key resources, customer 
value proposition, customer relationships, channels, customer segments, which highlights the 
importance of multiple different elements beyond an individual company which builds up a business 
model.  

 

2.1.2. Innovation  

Rather than considering business models as relatively stable and established ways of value creation 
and capture, we treat them as constantly being remade and reproduced. The focus on innovation and 
the nature of business models in digital energy services in the UK, as emergent from experimentation 
and piloting, suggest that we should treat them as temporal socio-technical fixes, where different, 
often moving (i.e. changing) elements, are temporarily aligned and fixed to create, capture and 
monetise certain values. Rather than merely complex/sophisticated ‘nets’ which can capture available 
value (Mazur et al, 2019), business models are dynamic socio-technical configurations whose success 
in creating and capturing value for actors depends on a set of exogenous and endogenous elements, 
which can be in varying degrees of flux.  

Zott and Amit (2012) argue that business model innovation can occur by adding new activities, by 
linking activities in novel ways or by changing one or more parties that perform any of the activities. 
Amit and Zott (2001) identify novelty, lock-in complementarities and efficiency as key aspects of 
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business model innovation. Chesbrough (2010) highlights the importance of innovation leadership in 
business models and its close linkages with the authority to act and to resolve emergent conflicts, for 
both of which collective action and institutional density play a decisive role. Prahalad and Bettis (1995) 
link innovation in business models to a ‘dominant logic’ of how the firm creates and captures value, 
which can aid the emergence of innovations. However, Chesbrough (2010) argues that if followed too 
closely it could lead firms to miss potentially valuable uses of their technology when they do not fit 
obviously with their current business model.  

Sarasvathy (2008) suggests that actors do not analyse their environment so much as take actions that 
create new information that reveals latent possibilities in that environment. Thus, innovation can 
emerge from enacting the market rather than studying it, because there may be insufficient data 
available to analyse potential new business models and such data could only be generated through 
taking experimental actions.  

 
2.2 A co-evolutionary understanding of business model innovations as socio-technical ‘fixes’  

This paper builds on Foxon’s (2011) co-evolutionary framework, which examines the causal 
interactions between 5 evolving heterogenous systems: technology, user practices, institutions, 
business strategies and ecosystems for a transition to a low carbon economy. These could arise 
through altering selection criteria (e.g. a new incentive in the institutional structures increases the 
likelihood of a particular technology being adopted); by changing the replicative capacity of individual 
entities (e.g. a firm adopts a new business strategy causing it to increase its investment in 
technological innovation relative to promotion of existing technologies); or by influencing the 
processes that introduce new variations into the population (Murmann, 2003; 2012; Kallis, 2007, Kallis 
and Norgaard, 2010). Each of these systems evolves under its own dynamics but in which this 
evolution both influences and is influenced by the dynamics in the other systems through causal 
interactions (Freeman and Louca, 2001). This approach has helped to provide insight into how 
technological, industrial and economic coevolution has been responsible for shaping wide-scale, long-
term socio-technical system change in the past (van den Bergh et al., 2007; Foxon, 2017).  

Hannon et al, (2013) highlight the role of mutually reinforcing, co-evolutionary processes that have 
helped to develop an enabling selection environment for business models in the context of changes 
in energy company business strategies and models, and how these have been causally influenced by 
relevant changes in the other 5 sub-systems, and have in turn exerted influence on the evolution of 
these other sub-systems. Adopting a co-evolutionary framework offers a broader (systemic) 
understanding of the processes of change, that go beyond the organisational level of firms, which is 
the focus of traditional business model literature. This is necessitated by the context of the 
innovations: business models for digital energy services are increasingly carried out by local municipal 
authorities and mission-oriented companies, who are driven by a different set of values; and the levels 
of systemic change in the energy sector in response to drivers of decarbonization, digitalization and 
decentralization. 

Rather than focusing on longer term processes of co-evolution, in this paper we examine how causal 
interactions between the 5 systems are shaping business model innovations in digital energy services, 
focusing on fixes as dynamic interactions between the 5 sub-systems.  By fixes we understand the joint 
structures which emerge from the mutual co-evolution of these systems, such as socio-technical 
regimes (Rip et al, 1998), techno-institutional complexes (Unruh, 2000) or social–ecological 
configurations. Although these may remain stable for shorter or longer periods, they are vulnerable 
to disruption arising from changes at other levels, as well as internal dynamics. This more ‘dynamic’ 
take on the co-evolutionary framework is necessary as both the digital and energy sectors are 
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currently undergoing big changes, including a high number of pilots, experiments and trials, which are 
constant sources of change.  

Innovation dynamics can lead to location specific/strong path-dependencies for certain business 
models and technologies, based on the co-evolutionary dynamics between technology and 
institutions, whose increasing returns can be mutually reinforcing via co-evolutionary processes 
(Foxon, 2011). Equally, the co-evolution of systems can lead to the development of specifically local 
fixes and business model innovations. Of key importance here is also the ‘cumulative’ nature of 
innovation, with current innovations drawing upon some of the characteristics of those that preceded 
them (Nelson, 1994). In understanding the processes of co-evolution in innovation, we focus on the 
way joint-structures, complexes and configurations are evolving and being constantly reproduced. The 
emergence of new innovation can be understood as a co-construction or alignment process, 
“gradually linking heterogeneous elements together into a working configuration” (Geels, 2005a, 
p.61).  

We pay special attention to two key evolutionary elements: collective action and density of 
institutions and the role they play in producing socio-technical fixes. Collective action is defined as 
action that has "very high jointness of supply” (Marwell and Oliver (1993, 42) in Pierson (2000)) and a 
heavy dependence of the effectiveness of one’s actions on the actions of others. Pierson (2000) 
highlights the role of adaptive expectations in producing positive feedback to reinforce such action, 
as well as high (material and cultural) start-up costs, which may act as barriers in areas where 
collective action is missing or limited, creating potential for lock-in of configurations that have socially 
undesirable qualities.  

Institutional density refers to the interconnectedness between institutions, and recognises that efforts 
to coordinate actors in the pursuit of public goods often require the construction of formal institutions 
(such as regulatory arrangements) in specific policy space (Pierson, 2000). In the context of business 
model innovations, we adopt a broader understanding of institutions which includes less formalised 
and voluntary arrangements, such as declaration of climate emergency and community and city based 
voluntary initiatives. Of key importance here is that institutional density enables building up the 
authority to establish, enforce, and change the rules governing social action in a particular territory. 
Furthermore, sustainable transition literature discusses the role of less formalised institutions, 
including community organisations (Köhler et al, 2018) and pilots (Hoppe and Miedema, 2020). Both 
formal and informal institutions can be powerful and prominent actors of establishing and maintaining 
positive feedback, and means of coordinating and disciplining expectations about the behaviour of 
others.  

Pierson (2000) introduces collective action and density of institutions as determinants of the 
embeddedness of political institutions, focusing on how they maintain and reproduce certain ‘stable’ 
arrangements (fixes) between the 5 subsystems. Collective action and institutional density induce self-
reinforcing processes. We argue that these processes are important for the introduction and take up 
of technologies, institutions, the development of business strategies, user practices and ecosystems, 
as well as understanding the changes (i.e. innovations) taking places within business models (i.e. 
activity systems), in terms of business models contents, structure and governance (Zott and Amit, 
2010).  

 

2.3 Social, environmental and complex values 
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Although value creation and capture and value propositions play a key role in business models, often 
literature treats value as an umbrella term, almost always implicitly referring to economic value. In 
simple terms ‘value’ means the benefit, impact or worth that an action creates (Social Change UK, 
2019). Unsurprisingly, economic value is traditionally clearly articulated and positioned within 
business models. The focus on how economic value is created, captured and monetised is central to 
understanding of business models as a unit of analysis focusing on the performance of individual firms. 
However, business models are increasingly used to analyse the value dynamics of a broader range of 
actors, including NGOs and public-private partnerships/arrangements; and discussed in the context of 
enabling systemic change towards sustainability and low-carbon living (Bolton and Hannon, 2016; 
Wustenhagen and Boehnke, 2008; Mazur et al., 2019; van Waes et al, 2018). These recent extensions 
of business models thinking have brought to light a broader set of values which could and should be 
created, captured and (potentially) monetised through business models. Of particular interest here 
are social and environmental values, as two key areas of interest to energy users and the energy 
system (Nosratabadi et al, 2019; Tolkamp et al, 2018; Hall and Roelich, 2016). 

Here by environmental values, we understand the quantification of the relative importance that 
people place on the changes or impacts from an activity on the wider environment (at local, national 
and international levels), inclusive of the built or natural environments, or ecosystems (Social Change 
UK, 2019). These could involve a broad set of options, from climate change mitigation, energy and 
resource conservation, carbon emissions reduction, to clean air. 

Social value can be defined as the quantification of the relative importance that people place on the 
changes they experience in their lives, encompassing any change that affects a person’s quality of life, 
such as health, well-being, or sense of community (Social Change UK, 2019). Austin et al., (2006, p. 2) 
emphasise that social value creation is not confined within the boundaries of an enterprise, but rather 
takes place within or across the non-profit, business, or government sectors. The literature suggests 
that although companies can have transformative social impact, social value creation as a primary 
mission is more commonly found in social enterprises rather than in commercial ones (Austin et al., 
2006), suggesting a degree of conflict between market growth, profitability and social value creation 
(McDonald, 2007).  

Social values include (but are not limited to) empowerment, capacity building to act, wellbeing, 
improvements to health; educational attainment; access to transport or public services; safety; or 
reduced crime (HM Treasury, 2014). As seen from these lists, social values include benefits to a wide 
group of people, which may be only partially or completely non-recoverable in economic terms (i.e. 
have the characteristics of a public good). In business models a lot of the social value claimed is 
‘assumed’ though certain activities.  

The importance of social value as an outcome of business models is being embedded in business 
models through several institutional provisions, such as the Public Services (Social Value) Act 2012, 
which requires the inclusion of social value when considering public service contracts. Local 
authorities now need to consider how they can improve the social impact of their public service 
contracts before procurement. Many Local Authorities articulate social values linked to the 
performance of their statutory duties, including employability, wellbeing and thriving communities. 
Often social value is quantified as social return on investment, guidance on which has been published 
by the Cabinet Office (Nicholls et al., 2012).  

Business model thinking focuses on the importance of developing suitable business models in order 
to capture value from innovative digital and low carbon technologies for both users and the energy 
system. How social and environmental values can be embedded in business models has been the 
subject of much discussion recently (see Hiteva and Sovacool, 2017; Hall and Roelich, 2016). Hall and 
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Roelich (2016) evoke the concept of complex value to distinguish between the different challenges of 
value creation associated with core (e.g. economic) and what they call new value propositions (e.g. 
social and environmental). They argue that new value propositions are ‘complex’ because “they 
produce financial, developmental, social and environmental benefits which accrue to different parties, 
across multiple spaces and times, and through several systems.” They propose that business model 
archetypes are constructed of mixes of primary and secondary incentives, that correspond to different 
types of values. Value capture then emerges from a process of negotiation or adjustment between 
new prospective values and the energy system.  

By adopting a co-evolutionary approach, this paper builds on Hall and Roelich’ s (2016) work and 
examines the different elements involved in the process of negotiation of values in business model 
innovations. This frames the development of complex values as a process of adjustment between the 
system and other heterogenous elements. They identify a process of complex value identification, 
which involves analysing the specific value opportunities in the system, the latent business models 
able to exploit them, and make space for business model innovation in the electricity supply market. 
They argue that attention to complex value business models and their barriers to adoption has the 
potential to fundamentally re-configure energy systems and contribute substantively to sustainable 
energy futures. 

 

3. Methodology  

Data in this paper was collected through several distinct activities between September 2018 and 
October 2019, starting with a desk-based mapping of existing projects, innovations, actors, 
technologies and digital energy services in the UK. This informed the selection of actors in digital 
energy services in the UK to carry out 22 semi-structured interviews. Initial summary of findings was 
then shared at an innovation forum on digital energy services with 32 national and local stakeholders 
which took place on 4th October 2019 in Brighton. The innovation forum involved further data 
collection through carrying out interactive activities with participants in identifying barriers and 
enablers of business models innovation. Complementary data was collected through participatory 
observation of the Greater Brighton Energy Plan Working group between June 2018 and November 
2019.  

The collected data was coded and analysed using a combination of inductive and deductive coding. 
Firstly, codes were developed from the key concepts from the main literatures on business models 
and co-evolutionary framework. The text was then coded again using open coding (Blair, 2015), to 
help identify an additional set of codes. The data was once again coded using an integrated list of 
codes.  

Although the mapping and interview data collected through the project were extensive, it does not 
capture all business models and innovations for digital energy services in the UK. The number of actors 
we were able to interview as part of the project allowed us to zoom in on specific innovations and 
business models. The open coding strongly indicated that often business model innovations were not 
entirely developed and driven by a specific value proposition or offering but were seen as gateways, 
or stepping stones to prospective more complex business models in the future.  

We captured the grouping of similar types of business models based on the common characteristics 
that they share (although they might involve different technologies and/or energy vectors); and the 
hierarchical relationship between business models in the concept of Ladder of Innovation.  The Ladder 
of Innovation is a tool for grouping similar types of business models and illustrating how higher rung 
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business models are dependent on and build on lower rung business models. We argue that speaking 
of business model innovations in terms of distinct rungs of a ladder helps emphasise the way in which 
they often build on existing value propositions, technologies, partnerships and structures through a 
co-evolutionary process, rather than being created out of entirely new set of heterogenous elements.  

 

4. Digital energy services business models in the UK 

This section outlines the main co-evolutionary drivers of change for digital energy services (DES) 
business models in the UK and their core characteristics.  

The introduction of decarbonisation targets to conserve natural ecosystems, via institutional change 
including national Carbon Budgets and more recently the Net Zero goal by 2050, has been a key driver 
for change and innovation in the energy sector. Specifically, innovative business models have emerged 
around aiding and enabling increase in distributed generation, electricity storage, plug-in EVs and 
charging points, and electric heat, including replacing gas boilers in new homes from 2025. These 
business models have been enabled by new technologies such as smart meters, micro grids, 
blockchain, peer-to-peer trading, electric vehicles and smart appliances, and new practices, including 
expanding and redefining roles for community energy, aggregators, local authorities and distribution 
network operators (DNOs) which operate regional distribution grids.  

Many of these decarbonisation trends and technologies are also enablers of decentralisation - drawing 
power from multiple, localised energy networks, through the deployment of low carbon technologies 
such as local solar plants, small wind farms, battery storage, mini-grids and combined heat-and-power 
plants; and increasing the number and type of energy providers (such as domestic and business 
prosumers). This technical process of decentralisation is strengthened through the significant drop of 
the cost of decentralised renewable technology such as solar PV, and through political decentralisation 
including devolution deals for city regions like Greater Manchester, West Midlands and Cornwall, as 
well as the introduction of regional-based Local Enterprise Partnerships (LEPs) and regional low carbon 
hubs, and the new local energy policy launched by BEIS in 2017. This has encouraged new and 
incumbent actors to get involved in innovative business models for digital energy services.  

Digitalisation in energy sector has been enabled by creation and use of computerised information and 
processing of the vast amounts of data generated at all stages of the energy supply chain and at all 
scales. This aims to delivery energy system improvements by improving efficiency, through for 
example, better network and congestion management, better integration of intermittent renewable 
generation, more effective network monitoring and more efficient network operation. It also provides 
digital platforms for demand response and carbon credit trading. A key driver of digitalisation is the 
increasingly distributed nature of electricity production, which gives rise to new business 
opportunities (Küfeoğlu et al, 2019). For example, blockchain can aid decentralisation of energy (Allen, 
2017) by removing the dependence on intermediaries through direct end-to-end energy trading and 
packaging a number of energy services (e.g., billing, supplier switching) as an integrated solution at a 
generally lower price; providing a platform to allow energy initiatives such as an integrated system to 
consolidate a household’s daily energy consumption, which might include washing and vehicle battery 
charging (Dena, 2019), and match supply and demand.  While Küfeoğlu et al (2019) recognise that 
digitalisation has created opportunities for the introduction of many new business models in the UK 
energy market, they warn that these tend to have limited value capture and revenue creation, and 
many are unlikely to survive in the long run. 

Although decarbonisation, digitalisation and decentralisation are distinct processes, they are 
interconnected and can significantly enhance the diffusion of low-carbon technologies and ability of 
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certain actors (such as Local Authorities) to participate and develop innovative business models, at 
multiple scales (from household to system levels). For example, the distributed energy resources (DER) 
market has seen a significant increase over the past decade, with increasing focus on integrating DER 
by both connecting and utilising their flexibility, which has been made possible through the increasing 
levels of digitalisation of the energy system.  

The decentralisation, digitalisation and decarbonisation of energy services in the UK has led to the 
several sub-trends including opening up the electricity grid, expanding of (the type of) energy services; 
and role changes involving redefining the role of consumers and the introduction of new roles (such 
as aggregators and prosumers).  The opening up of the electricity grid takes many forms, from opening 
up the low voltage (LV) part of the grid to local community energy groups, to DNOs providing forecasts 
of their flexibility needs in different areas 5 to 8 years ahead.  

Küfeoğlu et al, (2019) find that the highest number of innovative business models can be found around 
platforms, Peer-to-Peer (P2P) energy trading, flexibility, storage; EVs and grid services, EV sharing, 
fleet management, smart charging and parking; with less around energy efficiency, energy savings, 
domestic applications; and least number of business model innovations around data and carbon 
management. Innovative digital energy services business models have been said to deliver (greater) 
environmental and social benefits, and create value for users and the energy system. However, most 
literature treats these objectives as entirely complementary, with limited critical analysis and 
discussion of the way in which creating values for users and energy system could be at odds. For 
example, what creates value for the energy system might not deliver any or only limited benefits to 
users. 

The majority of innovations in digital energy services business models in the UK are pilots and trials. 
Far from being established and stable business models, these are in a process of constant flux, being 
reframed, tinkered with and changed. In many cases, certain interactions with customer and energy 
system segments are being modelled rather than trialled. In other cases, rather than trying to set an 
entirely new supply chain and value propositions, business models are growing by building on existing, 
tried and tested business models, via adding new technologies and/or finding ways to link previously 
independent business models into a network, platform or service. Thus, digital energy services 
business models can be thought of temporary socio-technical and spatial fixes, which co-evolve with 
external and internal elements. Some of these trials are enabled by the UK energy regulator Ofgem’s 
Regulatory Sandbox, which allows energy actors to test new business models by temporary lifting of 
restrictive regulations, in order to understand how the future of energy might change. 

 

5. The co-evolving Ladder of Innovation of digital energy business models in the UK 

Drawing on our analysis of ongoing trials and experiments with DES business models in the UK, we 
argue that these can be organised in a hierarchical Ladder of Innovation, and are the product of co-
evolutionary interactions between the 5 mutually reinforcing key systems: ecosystems, technologies, 
institutions, business strategies and user practices. The ordering of digital energy services business 
model innovations in a Ladder of Innovation illustrates the fact that each layer (rung) of the ladder 
builds upon those below. The ladder also represents increasing levels of system integration with the 
bottom rung capturing technology-based business models; the middle rung dedicated to Local smart 
system integration business models; and Fully Integrated Local Energy Systems at the top rung of the 
ladder, as shown in Figure 1. Specific attention is paid to the role of collective action and institutional 
thickness in the production of business model innovations at each rung as cross-cutting elements, 
maintaining and reproducing ‘stable’ arrangements (fixes) between the 5 systems.  
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Figure 1. Digital business models innovation ladder 

 

5.1. Technology-based business models  

Technology-based business models are the most widely spread business models for DES in the UK. 
They can embody different levels of complexity but usually involve the deployment of technologies 
such as solar PV and (small scale) battery storage enabled by a digital element, to provide a service 
such as vehicle-to-grid charging, local microgrid or a peer-to-peer trading platform. A key distinctive 
feature of technology-based business models is that the use of technologies and digital elements 
happens with a minimal interaction with the grid (i.e. it is completely cut off from the grid or it takes 
place through established routes and with incumbent actors). These business models can exist entirely 
separately from the energy system and cover a diverse set of activities, from energy generation to 
back-office functions essential for the capture of benefits, such as billing and the allocation of free or 
discounted energy to individual households. Business models at this level are usually built on use of a 
specific technology and are focused on the delivery of benefits to the consumers and generators. 
These business models are often tried and tested elsewhere and tend to be innovative for a specific 
group of actors, such as local authorities and domestic users. They involve a high number of local 
energy groups, local authorities and businesses, and can be developed around individual public and 
private buildings, such as social housing and schools.  

Business model innovations in the first rung of the ladder are accessible for individual households, 
small energy communities and local authorities (LAs) and are used to defuse technologies with specific 
and usually well-defined social and environmental values. Technologies are closely matched to user 
preferences and user preferences guide and inform business strategies.  Often such business models 
are put in place to deliver specific social values such as alleviating fuel poverty and providing better 
energy comfort. Value propositions are well-defined and easy to monitor. Technologies are selected 
on the basis of their opportunity for desirable value creation and capture. Rather than the complex 
values envisioned by Hall and Roelich (2016) these business models focus value capture on 
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narrowly/tightly defined groups of users rather than the energy systems, without the process of 
negotiation between user and systems values.  

Innovative business models at this level are usually implemented by a small number of actors who 
have a strong authority to act (i.e. can be thought of as established institutions), due to ownership or 
based on well-established relations (for example, LAs as landlords of social housing or a community 
group of homeowners). Collective action is driven by close alignment between, primarily local goals, 
and shared vision. However, the technologies diffused through these business models are necessary 
building blocks for business model innovations which involve a more extensive interface and 
negotiation between the energy system and users. Regulation is not thought to be a big barrier to the 
development of business model innovations at the first rung of the Ladder.  

5.2. Local smart system integration (LSSI) business models  

These business models involve more actors and partnerships, and are established at the interface 
between the system and users. As such they involve less institutional fixity. They aim to deliver 
complex values to users and the system. Notable examples of locally integrated DES business models 
include business models build around specifically designed local tariffs and platforms. LSSI business 
models aim to create and capture value for both the users and the energy system operating through 
the diffusion of new technologies and their integration through the use of digital platforms in specific 
localities, often referred to as Smart City Platforms. Smart City Platforms bring together multi-vector 
domestic and business users with generators and flexibility providers.  

LSSI business models can involve digital platforms and networks which enable connection (i.e. linking 
up different types of technologies and users); aggregation (bringing together smaller outputs of  
energy and data); and integration of energy resources and systems, where the output of one 
technology can depend on input from another, and/or be the input for another technology. 
Integration is a process which resembles a ladder, with more complex forms of integration possible 
through the greater exchange of information and energy across multiple vectors. It involves the 
physical exchange of energy and data, technologies (such as platforms), as well as the consumer base, 
and is often build on development of local smart tariffs.  

5.2.1. Local smart tariffs 

Local smart tariffs can take multiple forms and are key means for linking energy demand to local 
generation and incorporating new demand for electricity for heat and transport, within an overall 
energy platform. For example, many of the innovative business models at this rung of the ladder 
enable local consumers to trade their demand flexibility to provide energy system services and to help 
balance the local energy network. A key distinctive feature of the local smart system integration 
business models is that they interact directly with the energy system in new ways (for example, 
through the provision of flexibility services to the local supply and distribution grids, involving local 
actors (such as local energy community groups). Thus, they have potential to provide significant 
benefits to the energy system by reducing energy system costs and providing network services at both 
a local and national level, especially if scaled up. Business model innovations at this level are linking 
energy demand to local generation and incorporating new demand for electricity for heat and 
transport, within an overall energy flexibility platform. They enable local consumers to trade their 
demand flexibility to provide energy system services and to help balance the local energy network. 

Most of the innovative business models for digital energy services at this level involve public-private 
partnerships inclusive of LAs, DNOs, local energy companies and cooperatives, and businesses; and 
companies providing integration, aggregation and platform services and utility providers (including 
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transport, energy, water and waste management). The digital innovations in business models at this 
level are focused on the provision and collection of energy use/demand data (e.g. through half-hourly 
(HH) data); and the balancing of local demand and use and managing peaks across multiple vectors. 
Often such business models are built around bringing together of technologies and projects which will 
otherwise be disparate; unlocking value from the reuse of resources and technologies; co-location of 
technologies and supply and demand, and investing ahead of need.  

Local generation tariffs (LGTs) are a building block of local smart integrated energy systems and more 
complex tariffs (such as mobility or lifestyle as a service). Many innovative business models at this 
rung of the Ladder are built around LGTs. LGTs are usually flat rate tariffs with a discount or ‘rebate’ 
on the portion of demand that is virtually matched to local renewable generation available to local 
consumers. The value proposition to consumers is providing electricity generated locally. LGTs aid 
digital integration as they collect and make use of household data which can in turn be a building block 
of Smart City Platforms. The geographical area covered needs to be big enough to enable mass 
switching, and can involve support from community energy groups and the development of an App to 
communicate to customers when local generation is high to encourage time shifting. At the time of 
writing there are no regulatory barriers to using local tariffs and these are relatively easy to adopt.  

However, the development of successful business models around local generation tariffs is difficult 
because for the majority of domestic and business customers, the ‘local’ offering (i.e. value 
proposition) is only attractive if it is competitive. There are no benefits for vulnerable and/or 
customers in fuel poverty. System value is created through developing opportunities to shift demand 
locally. Environmental and local values created by local generation tariffs can be traced to the 
development of more attractive power purchase agreements (PPAs), which could in turn increase the 
deployment of renewable generation locally. Value to energy system actors (DNOs, National Grid and 
supply companies) is also created through reduced energy costs by timeshift consumption to a lower 
off-peak wholesale electricity price. 

LGTs create benefits to a variety of energy actors, including suppliers, generators, DNOs, and to lesser 
extent to consumers (only if they have a strong preference for local generation). The virtual link 
between generation and demand enables some matching, which could have value implications on 
network charges and supply imbalance costs. However, it is difficult to find enough value in the current 
system to lower the tariff to make it attractive on a mass scale. There is potential for customers to 
timeshift demand to match local generation and unlock more value, but this limited by the amount 
consumers are able to timeshift.  

Building and integrating local smart energy systems with ‘Smart City Platform’ and energy flexibility 
platform is a process which takes place over time and involves the evolution of actors, the introduction 
of new actors (aggregators), integration of actors’ relationships (developing partnerships), 
technological innovation and new interfaces. For example, an important partnership that needs to be 
developed is between the system integrator and the platform provider. LSSI business models also 
need framework agreements including technology and installation specifications and arrangements 
for funding. 

5.2.2 Platforms 

Platform examples include, platforms that grow local installation of renewables and flexibility services, 
providing security, financing and data managements. Platforms create new interfaces between 
different parts of the energy system (the grid) and users at the local scale. An important aspect of the 
development of LSSI business models is the opening up of the grid, for example the Low Voltage (LV) 
grid to community groups and households. In one prominent example, this involves the development 



 
 

15 

of an innovative open LV software platform by the distribution network operator (DNO), installed at 
LV substation. It operates in a way similar to a smartphone and applications (Apps) provided by 
multiple organisations, covering a huge array of services. The Apps are highly tailored to suit the 
unique nature of a user’s own needs, while the platform is general (can be used by many) and open 
to users. 

Community energy groups and local businesses are provided access to local LV data and have the 
opportunity to develop Apps that can run on the platform, involving showing demand across a village 
to enable local balancing, or informing residents how to save money by using power at off-peak times. 
This platform increases the capacity of the LV network and enables network control via a highly 
decentralised architecture. The value created and captured is for the energy grid and the DNO as it 
ultimately helps to avoid or defer costly and disruptive network reinforcement costs.  

This innovative platform offers a new interface with the energy network and opens up the LV network 
to communities, by helping them better understand their electricity use (and generation), nudging 
them to take action (e.g. to reduce their energy use and energy costs or to deploy innovative apps on 
the intelligent substation devices). There are opportunities for further business model innovations by 
3rd parties around developing and releasing their own Apps offering new services to DNOs and 
customers, for deployment of low carbon technologies (like EVs), localised generation and energy 
storage. The network data can be used to create and capture value for household users. One 
interviewee explains “In some rural areas like ours, local people are looking for more affordable and 
resilient energy options…….. heating is a big one, battery storage is another solution that works well 
and will expand soon to EV charging…. Reducing power cuts is something we all want” (Community 
energy group representative 4 interview, 2019). This innovation is thought to have significant potential 
to minimise the impacts of low carbon heating and transport on the LV network, to deliver 
environmental benefits and cost savings to future and existing customers by negating and/or deferring 
the need to reinforce the LV network. However, identifying value propositions which can create and 
capture value for both users and the energy network (the DNO) are so far elusive. 

Such opportunities would in fact build on existing collective action and established institutions at local 
level around specific social and environmental values, such as alleviating fuel poverty and reducing 
carbon emissions. Often, the (pre) existence of other value creation, capture and monetisation 
mechanisms, such as local tariffs, provides a better basis for utilising such opportunities. The 
development of local tariffs also play a big role in building local smart integration systems by providing 
opportunities for value capture and creation for the energy systems and users. As such, local tariffs 
can be thought as an interface between the energy system and users. All tariffs are not the same (they 
also have different levels of complexity and some tariffs build on others).  

The value propositions of these business models to the energy system is reducing peak demand; 
providing aggregation and control of distributed resources; and matching of local generation with local 
demand. They usually involve public-private investment and seek to develop replicable local solutions, 
using smart and digital technology. Their value propositions are built around aiding the transformation 
of the UK’s energy system and deliver customer-centric solutions at lower cost. LSSI business models 
are usually led by local authorities, energy NGOs and intermediaries such as Regen, and DNOs. Social 
and environmental issues are considered, but are on the periphery of the business model or limited 
to specific segments of the integrated whole. Providing evidence of the benefits to environmental 
values at this level of innovation becomes difficult. 

Business model innovations in the second rung of the Ladder of Innovation are defined by the co-
evolutionary dynamics mainly between the systems of business strategies, technology and 
institutions. The discussion of local tariffs offers an insight into how innovative business strategies 
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emerge, with Platforms as technological innovations and institutional innovation being represented 
by the changes in terms of collective action and institutional density. The narrative within the second 
rungs show how the three systems interact to create and capture value for the users and energy 
systems and specific types of values: economic, social and environmental. The development of 
innovative business models at this rung of the Ladder depends on technological innovation, (e.g. the 
development of a digital platform to access Local Authority Warehouse with data from Stratos, Open 
Data Platform, EV charging points, traffic and highways, and weather data); business strategy 
innovation (e.g. establishing the role of aggregator to collate information on wholesale energy 
markets, network constraints and flexibility markets); and institutional change (e.g. collective action 
for the collection of Smart City Analytics and City Demand Management). 

Thinking in co-evolutionary terms, the local tariffs discussed illustrate some of the innovative business 
strategies being developed at the second rung of the Ladder, while platforms represent some of the 
technological innovations involved. Collective action and/or institutional density can explain some of 
the key institutional innovations taking place at this rung of the ladder.  The narrative within the 
second rungs show how the three interact to create and capture value for the users and energy 
systems, producing specific types of values: economic, social and environmental. 

5.2.3. Collective action, institutional density and values 

Business models innovations at the second rung of the ladder require collective action across several 
different actors, with a diverse set of interests. Here, the high start-up costs of collective action are 
visible and involve the development of common methodologies, new procurement rules, specialised 
finance mechanisms such as PPAs. The most common type of business model innovations in this rung 
of the Ladder of Innovation are built around new tariffs, as they offer a way of building up institutional 
density around common local goals such as more local renewable energy sources (RES) and the 
construction of formal partnerships and institutions, such as Local Energy Strategy Working Groups, 
Zero Carbon Zones and local energy companies. These formal partnerships and institutions are often 
driven by city-specific plans and strategies, such as Net Zero Manchester and Carbon Neutral Bristol 
and involve the development of public-private partnerships to support these. They in turn enable 
building up the authority to establish, enforce, and change the rules governing social action within the 
city’s territory. They are key actors in developing and negotiation the value propositions of business 
model innovations for users and for the energy system.  

Local authorities have considerable authority to act in this rung of the Ladder and play a key role in 
the articulation and creation of social and environmental values at this level, making links between 
different policy agenda. As one LA energy company representative 1 (interview 2019) put it “we need 
to act because the climate emergency is a health emergency”. While another explains that  “we set 
up an energy company with the vision to revolutionise the local energy market and be the supplier of 
trust…..and respond to the poor local air quality affecting public health……We developed a customer-
focused business model based on long-term affordability” (LA energy company representative 2, 
interview 2019). Not only do “LAs have the power to convene” (LA energy company representative 3, 
interview 2019) but they also see business model innovations in energy as a vehicle for the delivery of 
social and environmental values. “We knew that we need to align economic growth with 
environmental cost and protection and bring in social outcomes to the business model because that’s 
what brings people together” (LA energy company representative 1, interview 2019). However, at this 
rung of the Ladder this works better with innovative proposition around local tariffs rather than the 
development of integration through digital platforms, where LAs are less involved or have authority 
to act.  
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Difficulties of building collective action and institutional density around the development and 
operation of integration platforms means that the focus of such business model innovations is on the 
development of competitive market offerings, as this is key for the establishment of authority to 
integrate systems at the local level. The balancing between the creation and capture of value for users 
and the system is difficult at this rung of the ladder, as system value creation and capture builds on 
input from customers (such as household data input and response), while common goals and values 
of a diverse set of business and domestic customers in a particular territory are hard to articulate, and 
will likely develop over time. In other words, business models at this rung of the ladder are involved 
in the creation of complex values. Articulating value for users in newly opened up parts of the energy 
system (grid) is difficult as it involves technical forms of intermediation, such as commercial Apps and 
aggregation. Although social and environmental values are a key selling point for such business model 
innovations, these are harder to create and capture evenly (between users and the system) at this 
point, because of the high start-up costs of collective action.  

 

5.3. Fully integrated local energy system business models 

5.3.1 Developing local energy markets  

Business model innovations in the third rung of the Innovation Ladder are fewer and far in between 
and are led by large energy supply companies and in close partnership with DNOs and aggregators. 
They aim to create direct opportunities for integrating multiple energy vectors in one area into the 
grid in real time and involve more extensive use of IoT, blockchain and Peer-To-Peer (P2P) energy 
trading. These business models also work to develop a local energy market which brings together a 
diverse set of users and generators. While business models in the first rungs are developed around 
technologies and tailored around consumer needs; and second rung business models are built around 
balancing local supply and demand through platforms and local tariffs; business models in the third 
rung are built around the extension of aggregation capabilities as a way of balancing between local 
demand and supply, and the needs of the energy grid (system). However, many of the business models 
that operate within the top rung of the Ladder of Innovation have strong ‘local’ framing.  

Business model innovations in the third rung aim at designing and implementing the new 
infrastructure to support a local energy market based on new technology, such as P2P energy trading. 
One example involves trialling a “live site” comprising a multi-tenant building in London. Residents are 
able to source energy from a solar PV system on the roof, store energy in a battery on the top floor 
and trade energy with one another using a blockchain platform and a smart phone app.  The project 
includes a “virtual” microgrid where power is locally produced, traded and consumed. Unlike the 
microgrids discussed in the first rung, this microgrid involves more complex operations, mainly P2P 
energy transactions, where local settlement is performed by one energy supplier. The marketplace 
innovations also include the development of a billing system and the commercialisation of the 
marketplace, albeit on a smaller, simpler and more geographically smaller scale than other more 
place-based trials, which involve multiple energy vectors and grid secure transactions with DNOs and 
the National Grid. In this case, the opening up of the energy system is done through the roles adopted 
and performed by the energy supplier as a single ‘facilitating’ supplier (also the platform operator); 
and the P2P trading of customers, who are able to carry out customer-to-customer exchanges virtually 
through the platform.  

The local market innovation involves the introduction of a platform which enables direct exchanges 
between the platform and the generator, the aggregator (who is also the energy supplier) and 
customers. The development/co-creation of new interface platforms between different segments of 
the electricity systems is a key part of expanding the types of energy services being offered. 
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Aggregation and trading platforms aid the process of finding suitable points of connection (for multiple 
technologies such as solar panels and battery storage) to the grid.  

Developing a local energy market includes the development of standards (such as USEF); user device 
interfaces (UDIs) and a commercial framework, which involves the development of market structures; 
algorithms; methodologies and safeguards specific to the UK market and regulatory framework. These 
business model innovations are geared towards the provision of network flexibility by incentivising 
customers and aim to alleviate network strain and defer traditional network reinforcement. They 
provide a market and technical framework for coordinating multi-vector low carbon technologies 
across a wider geographic area in real time (for example, provision of the gas network to alleviate the 
peaks in demand caused by the electrification of heat and transport).  

These business model innovations open up greater opportunities for more consumers at the lower 
voltage levels to realise greater value from small scale renewable energy, storage and demand 
response technologies, increasing the pool of low carbon energy resources and the efficiency of their 
use. They also have the potential to create and capture value from avoiding traditional reinforcement 
to the grid, introducing a more robust and efficient energy management system in the area, leveraging 
low carbon power generation and energy storage systems. These innovations have many system 
benefits: deferred or avoided network reinforcement through the management and balancing of load, 
generation and storage across vectors; additional system flexibility provided by a flexible 
interconnector providing "peak-lopping" services when demand between two separate network areas 
requires additional capacity.  

DNOs are leading on such business model innovations to coordinate greater participation and 
coordination of the many external stakeholders associated with the electricity network to provide 
flexibility services.  In addition, such business models inform learning about DNOs could move to the 
more active Distribution System Operator (DSO) model in the UK and innovative approaches to 
manage network constraints in a cost-effective manner. 

Business model innovations in this rung of the Innovation Ladder involve the most advanced forms of 
digital innovations, creating new interfaces, platforms and roles in managing the energy system. They 
are led by system energy actors, including traditional actors such as DNOs and large energy supply 
companies; as well as innovative newcomers who specialise in the development of digital integration 
platforms. As such, business model innovations create, capture and monetise value for the energy 
system, such as flexibility and aggregation services, with innovations focusing on integration across 
different system services; redefining the role of system actors/operators; and responding to the needs 
of the energy grid in real time. Although all of these business models aim to develop fully integrated 
local energy systems, their focus is on technical solutions and the development of business strategies, 
with minimum input for and from users.  

5.3.2 Collective action, institutional density and values  

Although these business models promise to deliver significant local benefits such as increased 
generation and use of RES, and decarbonisation, they produce limited social and environmental 
values. For example, in one of the cases, environmental values were calculated as an overall 
improvement of the system efficiency, without a locally allocated value of CO2 emissions saved. In 
another case, local CO2 emission savings were linked to retrofitting and RES installations in the local 
area to increase the overall flexibility of the local network, in a way which resembles technology-based 
business models in the first rung of the Innovation Ladder. “Environmental values are very clear cut, 
lower carbon emissions, better energy efficiency and savings from an extensive program of local 
installation of RES, building retrofits, boiler changes and heat pumps….we don’t count environmental 
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benefits at aggregation level. There are many because the system is very efficient but we focus on the 
decarbonisation efforts in the local community, as we are proud of what has been achieved” (Senior 
Energy Project Manager 2, interview 2019).   

This creates two, almost parallel, business models, one at a household and business level, and one at 
a higher system level, where digital platforms aggregate multiple vectors and services at a large scale 
interacting with the grid. The real (also digital) innovations of these business models lay with the latter, 
leaving the two connected in a rather superficial way. Unsurprisingly, rather than nurturing collective 
action (in the way done by LA through local tariffs for example at the second rung of the Innovation 
Ladder) and building institutional density which ultimately helps the negotiation between users and 
system values, these two are brought together through a technical process, that of aggregation. Thus, 
the creation and capture of social and environmental values, especially for users, through the digital 
innovations is limited.  

Formal rules (i.e. regulation) at this rung of the ladder are negotiated to identify innovative ways of 
creating and capturing benefits to users and help scale up value propositions to a wider group of users; 
and to develop new roles in business models for actors, such as aggregation. These regulatory 
innovations are illustrative of the processes of adjustment in the coevolution of the 5 systems, and 
the characteristics of business models at this rung of the ladder – attempting to develop better 
linkages between the technology-based, users layer and the interfaces with the energy system.  

Fully integrated local energy system business models involve the most extensive forms of innovation 
in terms of the 9 building blocks of a business model including new key partners, key activities, key 
resources, customer value proposition, customer relationships, channels and customer segments. Or 
if adopting Zott and Amit’s (2010) conceptualisation of business models, fully integrated local energy 
system business models involve innovative content, structure and governance “of interdependent 
activities”, involving new activities, performed in innovative ways; linked together in new and 
innovative ways, and performed by new actors and partnerships. For example, innovations include 
exploring the role of energy aggregators in managing the energy consumption of specific groups of 
users; creating a system focused on local energy and economic needs, and investing in the built 
environment to create local value through retrofits or solar PV.  

Rather than being built around a tightly defined group of customers or technologies, with minimum 
interaction with the energy grid as is the case at the bottom rung of the innovation ladder; or involving 
opening up of new interfaces with particular elements of the electricity system through local 
partnerships, as in the case of the middle rung of the ladder; the top rung of the Innovation Ladder 
seeks to combine a broad group of energy customers with local demand and supply, and the energy 
system as a whole in real time. This involves combinations of the technologies, digital platforms and 
tariffs involved in the bottom and medium level rungs as well as physical and market connections with 
the energy system through aggregation and market mechanisms such as flexibility auctions. Such 
business models involve horizontal and vertical integration across local energy systems and the 
national grid.  

This level of interactions across user groups, stakeholders, technologies, platforms, infrastructure 
services/vectors, local energy needs and the energy system (i.e. grid) in real time means that the 
business models in this top rung of the ladder depend on innovations successfully introduced and 
diffused at the lower levels of the innovation ladder and that they are primary candidates for the 
development of complex new value propositions, producing “financial, developmental, social and 
environmental benefits which accrue to different parties, across multiple spaces and times, and 
through several systems” (Hall and Roelich 2016). On paper, these types of business models hold the 
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greatest promise for meeting the Net Zero targets by 2050, but we argue that there are currently gaps 
in the realisation of these values. 

 

6. Identifying value gaps  

From this analysis of business model innovations at each of the three distinctive rungs of the Ladder 
of Innovation, it becomes clear that the business models in each rung are developed around specific 
individual or co-evolutionary sets of elements, and that these have a direct impact on what kinds of 
values are being created and captured, and for whom. Big differences between user and system values 
exist. Values for users are harder to create and capture the higher we go up in the Innovation Ladder. 
While social and environmental values are harder to articulate as a core part of business models at 
the second and third rung of the ladder, they are at the heart of technology-based business models. 
These two value gaps: between social and environmental values and more integrated digital energy 
service business models (i.e. the higher we go up the ladder the more limited the expression of these 
values becomes), and between values to users and values to the energy system, can be explained by 
the interactions between the 5 co-evolutionary systems and the role of collective action and 
institutional density in negotiating value creation and capture for users and the energy system.   

Technology-based business models have tightly defined value propositions and these business models 
have well-defined social and environmental values. Quite often technology-based business models 
are specifically developed to produce a set of social and environmental values, such as greater thermal 
comfort and fuel poverty mitigation, while the technologies and digital elements are specifically 
selected to enable these values to be created and captured. The selection of technologies and the 
business strategies for their diffusion are guided by user preferences. Social (e.g. better access to 
energy and affordability) and environmental (e.g. cleaner air, carbon emissions reduction) values are 
a driving force and are well embedded in technology-based business models. The nature of drivers of 
technology-based business model innovation is aptly descried by the following quite: “Investors are 
driven by climate change, an interest to invest in local benefits, in collective action and not driven by 
money” (Sustainable energy and regional development charity representative, interview 2019). So far, 
digital energy services have not managed to scale-up the social and environmental benefits gained at 
the lowest rung of the ladder to more complex business innovations.  

However, the nature of business model innovations at the second rung of the Ladder of Innovation 
involves broader sets of actors working together, often in newly formed partnerships. Thus, 
developing successful value proposition for users is difficult as there are multiple and sometimes 
conflicting end user values, system needs and supplier/financier needs. Because these business model 
innovations create new interfaces between users and the grid, they also open up opportunities for 
creating new sources of value, such as reducing pressure on the electricity networks, price arbitrage, 
timeshifting consumption etc., but these can be often small or intangible. There are often trade-offs 
between the sources of value and how that value is shared. For example, local balancing has the 
potential to reduce supplier imbalance costs and network charges, but may not provide sufficient 
value to significantly reduce the customers’ bill, provide an uplift to the generator and increase the 
supplier margin. The key challenges of developing successful business model propositions are 
balancing innovation, attractiveness, risk, adhering to regulations and meeting decarbonisation goals. 
Many of these business models rely on growing local demand for RES, flexibility and storage services 
and see the development of value propositions as a step process, first focusing on value propositions 
which would appeal to a greater group of users, to then develop more innovative services that could 
be delivered at a later date. Unsurprisingly, many of the trials accepted in the Regulatory Sandbox are 
at this level and challenge rules around the role of licensed suppliers (i.e. supply exemption and 
communication with customers) 
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Business model innovations at the third rung of the Ladder of Innovation are almost entirely driven 
by system-focused innovations (e.g, aggregation and market exchanges through virtual power plants 
and grid secure transactions). Social values are articulated in a limited way in some business models, 
as “more secure, faster and efficient transactions” (Senior energy project manager 1, interview 2019), 
or “as having more choice for what to do with the electricity they generate” (Business manager, 
interview 2019), focusing more on prosumers rather than a broader set of consumers. In other 
business models, social and environmental values are reduced to providing access to the energy 
market and investment in the built environment, articulated, created and captured in a way similar to 
that of technology-based business models, rather than at the level at which innovations in the 
business model take place (i.e. aggregation and grid secure transactions). This suggests that social and 
environmental values through third rung business models are articulated, created and captured 
separately from the digital innovations, which explains why the social and environmental gap at the 
top rung of the ladder is the widest. Rather than collective action across multiple stakeholders, 
coordination at this level takes place through market and technical protocols through aggregation and 
virtual transactions, adjusting digital platforms to system needs rather than engaging in the process 
of negotiation between user and systems values. 

The key argument is that there is a value gap between value created for users and for the system, 
which manifests differently at the three rungs of the Ladder of Innovation. The value gap is narrower 
at the lowest, technology-based rung because of co-evolutionary dynamics, mainly strong alignment 
between the 5 systems, localised collective action and strong authority to act. The value gap is 
substantial at the middle rung of the Ladder of Innovation because of stronger alignment between 
some of the 5 systems of co-evolution (mainly technological innovations and business strategies), 
while alignment with user preferences and interests is weaker due to the nascent nature of collective 
action and a newly introduced/established institutions. Stronger alignment between the 5 systems is 
necessary to negotiate some of the current key trade-offs between the sources of value and how that 
value is shared. Regulatory change can play a role in negotiating some of these trade-offs to create 
more equal distribution of values for the system and users. The power of certain institutions, such as 
Local Authorities to convene and coordinate action in these spaces should be acknowledged. The value 
gap at the top rung of the Ladder of Innovation is also rather large because of the siloed way in which 
technological innovation and business strategies come together in the development of local energy 
markets, through technological integration, aggregation and market-based coordination, almost in 
parallel with user preferences and with limited collective and institutional action.   

The recent report by the Energy System Catapult (2020) on Net Zero highlights the importance of 
innovation across the whole system, in both technology and behaviour, bringing to the fore the 
importance of value creation and capture for users and the energy system, and at all levels of the 
ladder. The Energy System Catapult (2020) highlights that innovation in business models to deliver low 
carbon (heating) solutions that consumers desire is as important as technological innovation, however 
as we can see from the discussion above, the ability of innovative business models to do that is not 
the same at all level of the Innovation Ladder. This is why developing a co-evolutionary understanding 
of how values are developing through DES business model innovations is key at this point in the 
transition towards Net Zero.  

 

7. Conclusions and implications for regulation 

This paper has illustrated the differences between business model innovations at the three rungs of 
the Innovation Ladder and the way their distinctive characteristics emerge from the coevolution of 5 
systems, creating two important value gaps, between values for users and the energy system, and 
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between social and environmental values and more integrated business models. We contend that this 
analysis of digital energy services business model innovations in the UK is a useful tool for regulators, 
policy-makers and companies involved in such business models.  

The Innovation Ladder aids several important findings for regulation, especially in the context of Net 
Zero in the UK and Ofgem’s mandate for decarbonisation. Just as user preferences and behaviour does 
not play an equally important role in shaping business model innovations at all rungs of the ladder, 
regulation is not a key enabler or barrier to the creation and capture of more social and economic 
values at the first rung of the Innovation Ladder. Regulation is seen as a minimal barrier to innovations 
in business models at this first rung, as these are usually well tried and tested business models. 
Innovation initiatives such as Ofgem’s Regulatory Sandbox allow energy actors to test new business 
models in order to understand how the future of energy might change. However, this is only accessible 
to some actors and viable for certain technologies, with high transaction costs for others. At this rung 
of the ladder, the costs of engaging with Ofgem’ Regulatory Sandbox (in terms of the required time, 
effort and expertise) are too high for the business model innovators to merit engagement. However, 
business models at this rung of the Innovation Ladder create and capture the most social and 
economic value. The Regulatory Sandbox should explore ways for better engagement with 
stakeholders and business models at this rung and use their experience to close the value gaps at the 
higher rungs of the ladder.  

Most of the trials in Ofgem’s Regulatory Sandbox belong to the second rung of the Innovation Ladder. 
The biggest gap in regulatory response is focusing on regulatory changes which are needed to realise 
local user values at the second and third rung of the ladder. Changes to regulatory frameworks are 
currently focussed on market competition and the role of suppliers, metering and billing. More 
complex local tariffs business models, such as Power and Storage, would benefit from allowing meter 
splitting. This could enable multiple suppliers and therefore allow tenants to switch between suppliers 
for their residual supply, aiding the development of more competitive and innovative propositions. 
Suppliers would like to be able to use remote control of flexible assets in their customers properties 
to access lower use of system charges and/or flexibility market payments.  

Another key area for regulatory change is around aggregation. Enabling ‘shared access’ through the 
charging review could open up this proposition to clusters of individual properties. For example, heat-
as-a-service business models would benefit from regulatory change which would introduce incentives 
to aggregators of all scales. Rather than there being strict regulatory barriers, regulatory changes have 
an impact on the commercial model and could be finessed to aid take up. None of the Regulatory 
Sandbox exemptions aim to facilitate the delivery of social and environmental values, but focus on 
economic value creation and capture. The regulatory changes needed to articulate values for the 
systems are more developed as trials are led by (incumbent) energy system actors. 

Regulation can and should play a strong role in embedding social and environmental values in more 
complex types of digital services business models at the middle and top of the innovation ladder. The 
regulator and business model stakeholders need to monitor the value gaps at the higher rungs of the 
Innovation Ladder and develop a set of regulatory and market incentives which aim to close the value 
gaps. The regulatory framework needs to be more flexible and responsive in developing social and 
environmental values as part of business model innovations. A more responsive regulatory framework 
will recognise the different levels of complexity between innovative business models and the different 
needs that these business models have at each rung of the ladder in order to scale up and ensure a 
more equal distribution of values. For example, the government and regulator need to find a way of 
rewarding local balancing to support local tariffs and enable greater creation and capture of 
environmental and social values. Business models at the second and third rung of the Innovation 
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Ladder need more opportunities for and better ways of negotiation between user and system values, 
which could generate creative incentives around collective action and building institutional density for 
innovative business models and the types of values which could be generated. This emphasises the 
importance of shared understanding, learning and values rather than competition, which is the focus 
of Ofgem’s work, even in the context of the Innovation Link.  

Furthermore, regulation barriers are not limited to energy and other regulatory limitations are equally 
important in developing business model innovations. These include barriers around procurement, 
planning and taxation, where collective action and growing institutional density could play a key role 
in negotiating the trade-offs between creating social and environmental values on a par with 
economic values, for both users and the system. 
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Abstract 

Off-grid electrification with solar photovoltaics (PV) provides a powerful sociotechnical imaginary 

for the Global South (Gies 2016; Cloke, Mohr, and Brown 2017). Despite a hope of solar energy 

to power Africa’s future, the penetration of solar products and related services (solar lighting, solar 

home systems and micro- and mini-grids) has been slow for a long time because of technical, 

financial, social, implementation, and institutional or policy constraints (Friebe, Flotow, and Täube 

2013; M. G. Smith and Urpelainen 2014)1. However, in the 2010s, multiple pressures have started 

to shape the global and the regional energy landscape. One of them is the dramatic fall in the cost 

of solar photovoltaics worldwide (Huang et al. 2016; Lazard 2016; IRENA 2016b, 2016a), while  

clean energy investment especially into solar PV from multiple sources is increasing (BNEF 2018), 

and novel organisational principles and a range of technological changes, and innovations to the 

energy sector, are emerging (Heinonen and Karjalainen 2019a). This calls for a more reflexive 

                                                

1 Beyond technical and market analyses (e.g. Ondrazcek 2013), numerous research gaps have persisted in 
understanding the full potential of solar photovoltaics (PV) (Hancock 2015). 
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analysis and the interpretation of the potential significance of these evolving dynamics in the 

Global South. 

In the sub-Saharan African context, off-grid PV solutions are at a relatively advanced stage 

especially in the East African markets (Bawakillenuo 2012). This study looks at the futures of off-

grid solar photovoltaics markets in developing country markets, by drawing on evidence from the 

forerunner environments in Kenya and Tanzania, which have established themselves as the main 

targets for investment in off-grid solar photovoltaics globally (REN21 2016; 2019). Generally, 

analysing pioneering actors and environments is assumed as a useful strategy for exploring 

transformations (Heinonen and Karjalainen 2019b), while specific attention has to be paid to the 

limitations in analytical applicability of the typical transitions lenses in Global South contexts.  This 

study is primarily informed by work on innovation capabilities (Hobday 1995; M. Bell and 

Figueiredo 2012) as well as the ideas on niche theory and of innovation-system building with a 

pro-poor focus (Ockwell and Byrne 2015; 2016) in developing country contexts. As a growing role 

is attributed to firms as key market actors of market-aligned sustainability transitions, and the 

notion of their innovativeness in meeting the Sustainable Development Goals, the study ask: what 

role do innovation capabilities play, especially for the market dynamics in nascent off-grid solar 

photovoltaics sector? 

The empirical part of the paper draws on the sectoral developments of off-grid solar PV firms in 

Kenya and Tanzania where the number of solar products sold and services provided has increased 

rapidly from solar lanterns into a vibrant private solar home systems market, and into an emerging 

deployment of solar mini-grid solutions. More recently, Kenya and Tanzania have become the 

“cradle” for mobile-based pay-as-you-go deployments (Rolffs et al. 2015; Gauntlett, Nique, and 

Smertnik 2016). The sector sees itself as a dynamic young industry, which envisions to deliver 

unprecedented development impacts and hails its potential to alter the economic landscape in sub-
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Saharan African countries (GOGLA 2019). However, the full implications of these promising 

developments remain to be undertheorized with a range of open questions remaining on their 

implications (Ockwell et al. 2018; 2019). Therefore, the activities of solar energy entrepreneurs and 

firms are analysed drawing on three main sources: a database on the innovation activities of 94 

firms in the both countries off-grid solar PV sector, a horizon scanning process, and a global 

foresight study. 

The findings are presented as images of the future (Polak 1973; Kaboli and Tapio 2018), interacting 

dynamically with the past and the present. They seek to enrichen the current narrative, which 

primarily has focussed on the entrepreneurs ‘heroically’ addressing energy poverty in African 

countries. Adapting from the work on innovation capabilities (M. Bell and Figueiredo 2012; Oslo 

Manual 2018), entrepreneurs can be understood to be affected by their knowledge, skills, and 

linkages, as they operate in the context of global innovation networks (Liu 2017). As a broader 

contribution, the study aims to connect the scholarship on transitions in the Global South with 

anticipatory and foresight practice, as they relate to futures research, a holistic, multidisciplinary and 

critical long-term analysis of future-related issues in a rigorous, scientific and systematic manner 

(W. Bell 1997, 1996; Amara 1981; Masini 1993; Glenn and Gordon 2009). The aim of a futures 

study is not to predict, but to open up several alternatives. With the aid of these images of the 

future, the contribution provokes thoughts on the role of innovation capabilities in developing 

country contexts, related to the ways sustainability transitions are enabled, and how development 

as an aspiration is interpreted. 

Keywords 

development, foresight, innovation capabilities, off-grid, solar photovoltaics 
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1 Introduction 

Off-grid electrification with solar photovoltaics (PV) provides a powerful sociotechnical imaginary 

for the Global South (Gies 2016; Cloke, Mohr, and Brown 2017). Despite hopes of solar energy 

powering Africa’s future, continentally, the penetration of solar products and related services (solar 

lighting, solar home systems and micro- and mini-grids) has been slow for a long time because of 

technical, financial, social, implementation, and institutional or policy constraints (Friebe, Flotow, 

and Täube 2013; M. G. Smith and Urpelainen 2014)2. However, in the 2010s, multiple pressures 

started to shape the global and the regional energy landscape. One of them is the dramatic fall in 

the cost of solar photovoltaics worldwide (Huang et al. 2016; Lazard 2016; IRENA 2016b, 2016a), 

while  clean energy investment especially into solar PV from multiple sources is increasing (BNEF 

2018), and novel organisational principles and a range of technological changes, and innovations 

to the energy sector, are emerging (Heinonen and Karjalainen 2019a). A growing number of 

experts are seeing the energy sector ready for disruption – and to be disrupted, but the implications 

of these rapidly evolving dynamics in the Global South have so far only received scant attention. 

Focussing on the Global South context, and the sub-Saharan Africa in particular, this study is 

primarily informed by work on innovation capabilities (Hobday 1995; M. Bell and Figueiredo 2012) 

as well as the ideas on niche theory and of innovation-system building with a pro-poor focus 

(Ockwell and Byrne 2015; 2016) in developing country contexts. It is proposed that these may be 

crucial elements in the efforts to promote sustainability transitions. By borrowing concepts from 

the field of futures studies (W. Bell 1996, 1997), the dynamics of these issues are cast into the 

future, and illustrated as images of the future (Polak 1973; Kaboli and Tapio 2018). The study 

context is set by drawing on developments in the off-grid solar PV markets of Kenya and Tanzania, 

                                                

2 Beyond technical and market analyses (e.g. Ondrazcek 2013), numerous research gaps have persisted in 
understanding the full potential of solar photovoltaics (PV) (Hancock 2015). 
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two countries where multiple off-grid solutions are already at a relatively advanced stage 

(Bawakillenuo 2012; Rolffs et al. 2015). In fact, these countries are often argued to be leading the 

way for the rest of regional and continental markets. In 2018, off-grid technology was the third 

highest funded startup sector in Africa, attracting nearly USD 200 million (Partech 2019), and the 

two countries were amongst the main targets of global off-grid solar PV investment (REN21 2016; 

2020). However, the Covid-19 crisis has cast an unexpected shadow for the development of the 

nascent sector, and provokes a set of new concerns concerning future developements (SE4ALL 

2020).  

The paper argues that the future must be anticipated, as a range of possibilities, opening up in 

front of us, including by the range of stakeholders affecting sectors that are assumed to contribute 

to sustainability transitions (Miller 2018; van Dorsser et al. 2018). The aim of the paper is to 

provide fresh understanding of the dynamics of innovation and development in the Global South 

context, by exploring the long-term developments in a sector onto which multiple expectations 

are being cast upon. Specifically, the study asks, with the aid of images of the future, 1) what role 

do innovation capabilities play, especially for firms as key market actors, at the off-grid solar 

photovoltaics (PV) sector; and 2) based on market developments in a broader context, what 

alternative shapes and roles could the off-grid solar photovoltaics sector assume, and have in the 

future? It is of note that one of the major present expectations, in the context of the SDGs and 

the Agenda 2030, concerns the role attributed to the private sector, which is aspired to have a 

catalysing in harnessing human capital to tackle energy poverty. As a broader contribution, the 

study aims to understand what can be learned from these pioneering energy developments, and to 

continue the build-up of emerging connection between the scholarships on transitions and futures 

studies, two fields that have rarely been connected (Vähäkari et al. 2020), and even less so in a 

Global South context. 
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The paper is organised as follows. Section 2 presents the analytical framework drawing on 

literatures on innovation capabilities, low-carbon technology transfer and transitions in the Global 

South. Then, it briefly introduces the field of futures studies to the reader to introduce the concept 

of images of the future, as one of the established concepts in the field. Section 3 sets the study 

context and summarizes the present state of the off-grid solar photovoltaics sector in Kenya and 

Tanzania. Section 4 presents the methodology and data used in the study for the generation of 

these images of the future. Section 5 presents three tentative images of the future, interacting 

dynamically with the past and the present. Drawing on empirical findings and literature,  the 

purpose of these images is to fledge imaginations, to enrichen the current narrative, which in the 

policy and development circles has primarily focused on entrepreneurs who are ‘heroically’ 

addressing energy poverty in selected African countries, and in the Covid-19 context, are now 

faced with an unexpected crisis. Section 6 concludes the argument. 

 

2 Analytical framework 

The analytical framework builds on literature on the role of innovation capabilities of firms in 

emerging and developing economies, complemented by transitions and niche-building literature. 

Based on these grounds, the concept of image of the future, with its origins in the field of futures 

studies (W. Bell 1996; 1997), is introduced. 

2.1 Innovation capabilities in developing-country contexts 

Innovation capabilities refer to capabilities to design novel approaches not yet established, as a 

way of stimulating novel processes, methods, services and products (OECD 2018, p. XX) in 

diverse contexts. Therefore, their possession, as accumulative action, may be an important 

endeavour especially for entrepreneurs (Schumpeter 1934) as key actors of many of such processes, 

but also organisations – and even for societies as a whole, affected by a range of contextual factors. 
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A central endeavour in these processes is learning, often in a sequential manner. Actors may start 

from relatively simple tasks (such as firms that begin from relatively simple activities) and 

accumulate their capabilities, by learning on a given topic and otherwise, thereby accumulating 

their knowledge, and acquiring know-how and skills to address increasingly complex phenomena 

(Hobday 1995; Hobday et al. 2004, M. Bell and Figueiredo 2012). From a firm’s perspective, 

innovation capabilities would, therefore, seem to be beneficial, for instance, when it seeks to 

differentiate itself in the markets from competitors. These capabilities could, however, also be 

important for other purposes, such as the generation of novel innovations that address 

environmental sustainability. From a sectoral perspective, hypothetically, it can be assumed that if 

a number of firms in a given sector would simultaneously engage in innovative activities, this 

should result in increased innovativeness of an entire sector. And, nationally, in developing country 

contexts, the role of innovation capabilities has been viewed as important, as they would potentially 

offer a compelling route to more valuable economic development, building on a different 

development strategy than relying on the exploitation simpler production capabilities in, for 

example, agriculture or primary resources (Oyelaran-Oyeyinka and Lal 2016). However, one of the 

challenges in the build-up of innovation capabilities in developing-country contexts stems from 

the initial difference between the different market actors, and a number of other barriers, as implied 

by the literature on low-carbon technology transfer (Kirchherr and Urban 2018). 

The role of innovation capabilities could be argued to be of particular interest at a time when 

novel, more sustainable practices are urgently sought around the world, as a part of questioning 

on  how sustainability transitions can be attained (Markard et al. 2012; Köhler et al. 2019) in diverse 

contexts. In other words, more detailed questions have to be posed of how such transitions are 

taking place in contexts that are not uniform. As a good starting point, Scoones et al. (2015) take 

note of the political underpinnings of the processes of transformations, and identify them as  

technology-, market-, state-led or civil society-driven. The dominant perspective in the innovation 
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ecosystem and transitions literatures seems to lean on a market-aligned logic of transformation, as 

novel innovations are assumed to develop in protected niches, and ultimately begin to challenge 

the regime and status quo. However, depiction of this generic dynamic has not paid that much 

attention to the micro-level, on entrepreneurs as agents of change, and their internal capabilities, 

with reflection to the fact that also entrepreneurs are not uniform. Entrepreneurs can be 

understood to be affected by their knowledge, skills, and linkages, and that while operating in 

selected locality, for instance developing-country contexts, they operate in the context of global 

innovation networks (Liu 2017). This may be merely one example of some of the general 

considerations concerning innovation systems building that need to be taken into account, while 

more specific ones may concern the specific dynamics of promoting innovative solutions in 

developing-country contexts. 

Generally, the innovation systems and transitions literatures presume that the latent potential of 

innovative capacities within entrepreneurial minds, can be harnessed as innovation journeys, in a 

way that they may steer the socio-technical contexts in which they operate towards more 

sustainable trajectories (Schot and Geels 2008). In this regard, there is for instance scope to test 

whether business model innovation can assist in sustainability transitions (Köhler et al. 2019). Even 

so, great uncertainty remains of such endeavours. For instance Meadowcroft (2009) notes the 

importance of understanding how power operates in any processes of change, which may entail 

competing visions, assumptions of costs, bargaining, political forces, and many other contextual 

factors, which inform the perceptions of actors and decision-makers. Overall, the full potential 

and effects of an innovation-led approach to sustainability transitions in developing country 

contexts has not been detailed, and much more critical assessments may be required (Ockwell et 

al. 2018; 2019). 



 IST2020 - Governance in an Era of Change 
Making Sustainability Transitions Happen 

18-21 August 2020 Vienna  
 
 

 
 

Concerning the Global South contexts, the multi-level dynamics of a range of actors that shape 

sustainability transitions is a potentially important consideration. In transition literature, national 

efforts, through niche nurturing and policy-making, internally underpinned by a range of interests, 

are presumed to have an important role in nurturing the birth of nascent local ecosystems. Such 

efforts, which generally aim to harness the innovation potential of entrepreneurs, may consist of  

coordinating efforts, building partnerships, and leveraging opportunities, for supporting 

entrepreneurship and innovation potential with consistency over considerable periods pf time 

(Adesida and Karuri-Sebina 2013). On the other hand, as innovation environments, Global South 

contexts are affected only to a limited degree by national policy-making (e.g. as regulation), but 

also to a considerable degree by a range of development actors, serving complementary functions 

in the innovation environment. It should be noted that in developing-country contexts especially 

in the field of renewable energy technologies, development partners have for years played an 

important role ranging from resourcing to capacity-building, and promoted niche innovations, 

owing to specific development approaches and mindsets, affected also by shifts in the international 

development paradigm.  

In more broader terms, Cloke et al. (2017) claim that many past niche experimentation approaches 

have taken a top-down approach in introducing novel technological configurations, in their view, 

superseding the specific energy needs and aspirations within individual communities3. Even more 

importantly, the actions of these governing actors are only one perspective to the range of forces 

that are contributing into developing a sector and markets. In fact, the internal logic of a particular 

niche or sector, may be a potent driver, and align with or contest the actions proposed by policy 

measures at different levels. Concerning learning about low-carbon technologies, the shape of a 

                                                

3 This slightly complicates the argument made by a range of scholars who agree that things attributed to heroic 
entrepreneurs are in fact shaped by the moulding of the environments in which they operate, typically funded through 
the public sector (see e.g. Mazzucato 2013). 
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technology, the sectoral culture, dynamics, and orientation, for instance in openness towards novel 

partnerships, could be assumed to be significant factors that underpin any knowledge-creation 

efforts and the efforts to build innovative capabilities over time. 

Whichever the case, at a point in time when sustainability transitions in many places around the 

world still remain at infancy, a plausible way of exploring them may be by paying attention 

pioneering environments and pioneering actors. In practice, this could mean learning first-hand 

from the first-movers, the challenges that these frontrunners face across contexts, as well as from 

the rather complex dynamics entailing these developments, for instance in a particular sector, 

shaped by interests, resources and ideologies (Sowell 2002). Analysing pioneers and the early signs 

of change has been argued as a promising strategy for exploring and learning from transformations 

(Heinonen and Karjalainen 2019b). This would mean understanding such processes in much 

broader terms than as innovation diffusion or socio-technical change, but also with respect to the 

range of possible economic and other implications that they may have, even as cultural ones, to 

expand our horizons of such developments (Hancock 2015).  

2.2 Images of the future as alternatives 

Futures research is a holistic, multidisciplinary and critical long-term analysis of future-related issues 

in a rigorous, scientific and systematic manner (W. Bell 1997, 1996; Amara 1981; Masini 1993; 

Glenn and Gordon 2009). As a scientific approach, futures studies, and foresight, consist of the 

use of a range of approaches, techniques and methods (EFP 2016), not seeking to predict, but 

typically aiming at the identification and interpretation of a wide range of emerging issues, for 

exploring and opening up several alternatives. Futures studies and foresight can be practiced in 

various modes. When a critical and a transformative lens is employed (Minkkinen et al. 2019), such 

practices may be especially useful to think about long-term developments in a deep manner. Such 

approaches may take into account how a range of actors, sectors and societies, are not only pushed 
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from behind by their realized pasts, but also pulled forward by images of many types of futures, 

including idealised ones (Inayatullah 2008). The recognition of beliefs, expectations (and even 

predictions) about the future is important, as they may play an important role in strategic decision-

making, (Jasanoff & Kim 2015) of how the future could look like. 

In this paper, we mainly draw on the concept of image of the future from the academic field of 

futures research. As already argued by Polak (1973), image-making for the future can be taken very 

seriously, ruling out fantasies (e.g. utopias and dystopias), by using time and space as tools, to think 

of another time and another space. Images of the future can be explored as a part of foresight 

processes. At a general level, images of the future are those glimpses, individual or collective ones, 

that we possess about what the future may hold, concerning individual issues or more complex 

arrangements. Especially collectively held, shared images may be important, considering their 

broader implications. Foresight can be applied for instance to study sector- or industry-specific 

images (Ruggiero et al. 2015; Kuhmonen 2017; Mäkelä 2020), or even to think of entire alternative 

socio-technical configurations4. The more complex the issue, such as emergent socio-technical 

configurations, it may be presumed that more detailed information may be warranted on how 

those images of the future are actualised, as their realisation would require an interplay of a range 

of forces, from technological change to complex socio-technical dynamics, as discussed in the field 

of transitions. Therefore, we might say that initially, such images may be rather blurred, shallow 

and superficial, and tend to lack detailed information, but arguably, if their aspects are examined 

and thought of more carefully, these images may become far more lifelike, and in some sense, far 

more realistic as well, thereby also having more potency for affecting present action. 

                                                

4 Jasanoff & Kim (2015) write about imaginaries of socio-technical configurations, which may be a broader concept 
than an image of the future. While bearing notable similarity, the two originate from two distinct scholarly approaches. 
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Dator (2009) notes that there are four archetypes of alternative futures: growth, collapse, discipline, 

and transformation. The process of exploring images of the future may take note of these 

archetypes, and draw on a range of materials and sources to make sense of the various expectations 

that are pulling us towards the future. The identification and analysis of images of the future, can 

serve the task of moving away from linear thinking – of conceptualising a single, normative future, 

and help to emancipate our thought for the consideration of a range of plausible futures. After all, 

there are many complexities and uncertainties that currently shape our world (Scoones and Stirling 

2020), and thereby recognising and opening up alternatives, as multiple futures, can have an 

important emancipatory function – for achieving sustainability transitions, as those considered as 

preferred ones. 

With regards to the interest in the role of entrepreneurial activities and innovation capabilities in 

developing country-contexts, it might be possible to elaborate some of the underlying dynamics, 

for instance by paying attention to the suggested role of innovation capabilities in selected contexts, 

and how it affects local developments, with regards to the realisation of some of these images 

concerning the future.  In the 21st century context, imagining into the future, for instance how the 

world might look like at the mid-century, it may be possible to imagine sectors, societies, and a 

world, which has changed through a range of intertwining developments, ranging from shifts in 

lifestyles, values, the rise of novel technologies, and their diverse applications. Understanding and 

exploring such broad-based developments may not be possible using single-discipline approaches, 

but calls for an interdisciplinary effort. While it will only be possible to gain definite knowledge of 

their actualisation a posteriori, by exploring the dynamics of past, present and future, it is assumed 

that more information may be gained already in the present moment. Depending on how any 

future developments unfold would seem to have a vital role in judging whether sustainability 

transitions ultimately are attained. 
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3 Off-grid solar photovoltaics (PV) sector 

The off-grid solar photovoltaics (PV) sector can be defined in narrow or broad terms in terms of 

its actor basis. Looking at its constellation in Kenya and Tanzania, as our study context, from the 

narrow perspective, the sector consists of a range of entrepreneurs and firms operating with solar 

lanterns, solar home systems, mini-grids, retail, productive use, project development/EPC 

consultancy (Engineering, Procurement and Construction), distribution, and other niche products 

or services, et cetera, as a whole making a combined offer of products and services, to various end 

consumers. In a broad framing, the contemporary sector is a part of an evolving ecosystem, which 

today consists of a range of actors, sometimes in overlapping and complementary roles. The sector 

underwent rapid expansion in the 2010s through a range of innovative activities, resulting in the 

widespread adoption of the mobile-based pay-as-you-go-model (or paygo) developments (Rolffs 

et al. 2015; Gauntlett, Nique, and Smertnik 2016) where users essentially pay for the use of solar 

power as a service, with the aid of technologies. These may entail those providing financial 

resources to the sector (development partners, social impact funds, venture capitalists, other 

investors) to advocacy and knowledge-brokering bodies (as industry bodies, intermediaries, 

international development finance institutions, their programmatic functions, and even the 

academia). For a detailed history of off-grid solar photovoltaics and the various roles of actors in 

Kenya and Tanzania from the 1980s to the 2010s, extensive coverage is provided by Byrne (2011) 

and Ockwell and Byrne (2016). 

In the 2010s, the off-grid solar PV sector started to adopt characteristics that are increasingly 

innovation-driven and aligned to the market-logic. As a sector that has received support from 

international development community (which still continues to play an important role in catalysing 

some of these activities), the off-grid solar PV market sales and revenue have become consistent 

in these leading markets (REN21 2016; 2020; Lighting Global 2020). The solar home systems and 

lanterns segments have evolved, over the years, from an initial project-based logic into far more 
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market-oriented dynamics. Today, there is a range of entrepreneurs and firms operating in these 

segments, and even to the degree of their business models have been imitated and tried in a number 

of other developing countries. The solar PV mini-grid segment, often still implemented as projects 

through various funding bodies, has also adopted increasingly entrepreneurial characteristics and 

innovative business models. More entrepreneurial and experimental activities are taking place in 

areas such as solar irrigation, refrigeration as well as other sub-niches.  

All in all, the sectoral developments in the two countries can be characterised as the expansion and 

divergence of the off-grid PV niche. Globally, the sector today sees itself as a dynamic young 

industry, which envisions to deliver unprecedented development impacts and hails its potential to 

alter the economic landscape in sub-Saharan African countries (GOGLA 2019). At the same time, 

nascent sectors and nimble actors are still more easily affected by a range of uncertainties, which 

may make them more vulnerable than corporate counterparts (Georgallis and Durand 2017). It is 

worth recognising these dynamics, which also may be of some indication in any aims to interpret 

the potential effects, and economic and other impacts, of the Covid-19 crisis, which is presently 

unfolding.  

4 Methodology and data 

Building on the theories on innovation capabilities and development, the methodology to 

construct the images of the future draws on a foresight process, as a systematic exploration of 

futures (EFP 2016), using a qualitative multi-method approach, as elaborated below. 

Data 

The study materials draw on three sources of data. The first source is a database of 94 

entrepreneurial firms operating in the off-grid solar photovoltaics sector in Kenya and Tanzania. 

78% of the firms in the Kenya sample and 75% of those in the Tanzania sample were established 

in 2007 or later, which is a sign of a relatively young sector and recent startup activity, with the 
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exception of retail firms. The firms focus on solar lanterns, solar home systems, mini-grids, retail, 

productive uses, project development/EPC consultancy (Engineering, Procurement and 

Construction), distribution, and other niche products or services. They were identified from 

interviews, and secondary data sources ranging from electronic venture capital platforms 

(Crunchbase, Owler), the Energy and Environment Partnership project site, and industry reports, 

with selected case studies written from the data. The second source is data gathered during a 

horizon scanning process (Saritas and J. E. Smith 2011; Cuhls 2019) used for context mapping. Its 

purpose was to identify and to interpret emerging issues, including weak signals – signs of nascent 

phenomena (Rossel 2012) – concerning the PV sector in these countries, primarily based on 

desktop research (grey literature, industry media and reports) and supported by four sets of field 

studies between 2013 and 2019, each one ranging between two to four weeks, entailing stakeholder 

interviews and futures workshops. Third, the interpretation of these local developments is placed 

against a big picture on the socio-technical and cultural aspects of the global energy transition, and 

selected materials from a four-year foresight process, as documented in Heinonen and Karjalainen 

(2020). 

Methodology for the images of the future 

The findings are presented as exploratory images of the future on the role of the off-grid solar PV 

sector, taking into account the way these entrepreneurial activities may present novelties as well as 

in relation to the driving and hindering forces surrounding the sector. The aim of these images is 

to elaborate the future based on a range of expectations cast onto the sector, as three possible 

images – as alternatives, not predictions. As their key uncertainties, they explore the internal sector 

dynamics, surrounding policy mindsets, and resourcing priorities, affected by a given set of 

assumptions, logics and motivations. For example, a nascent industry that aims to establish itself, 

may have to adhere to a profit-oriented logic, and thereby establish widely different functions that 

guide and restrict its operations. A domestic policy view may seek to prioritize issues such as 
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employment or domestic revenue mobilisation, whereas an international development policy view, 

may result from an established division of labour between development partners, and their own 

rationales, arriving at the promotion of multiple simultaneous goals from sustainability to market 

establishment. 

Therefore, the images of the future are presented to describe possible developments of the off-

grid PV sector, as generic images, drawing on the developments in the forerunner environments 

of Kenya and Tanzania. Drawing on multiple sources of evidence, besides sectoral trends, and by 

looking at broader societal developments, they aim to unravel a broad set of intertwined forces 

underpinning the uptake of off-grid solar PV, and to open up related narratives. Considering the 

driving forces, the data lists megatrends, trends and weak signals affecting the off-grid PV sector 

locally and globally, continuously shaping the context in which the sector operates in these leading 

markets. Acknowledging these contextual factors may be important for capturing complexities and 

uncertainties. 

At this tentative stage, the presented images can be considered little more than glimpses of the 

future, with some similarity to scenario sketches, as less comprehensive than entire scenarios that 

were to assume concrete steps, and entire narratives, leading to a coherent set of alternative futures. 

As for uncertainty, each of the images of the future could later be refined, and then tested for 

resilience, for instance drawing on a methodology proposed by Heinonen et al. (2017) to examine 

how various futures might be accelerated or slowed down by unexpected developments. 

5 Three images of the future 

The results of a preliminary analysis are next presented, and this section presents three images of 

the future called “Business at the bottom of the pyramid”, “The stagnation of the off-grid PV 

sector”, and “Economic transformation”. The aim of these images is to be refined at later stages, 

but they already elaborate on their assumptions, logic and narratives, as elements typical of scenario 
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sketching. These images are elaborated next in more detail, followed by an assessment of their 

plausability.  

Business at the bottom of the pyramid  

“Business at the bottom of the pyramid” envisions a future where the growth of off-grid products, 

services and novel niches has continued, and considerably expanded. The pioneering work by a 

range of development and innovation actors, conducted in the 2000s, has led to the birth, and 

subsequent expansion of a novel industry, whose products are now commonly in use across 

developing markets. After the early stages in the 2010s, the industry has expanded its footprint 

from the pioneering East African markets to West African markets. The prices of the core 

technology components, solar panels and electronics, have continued their fall, and the continued 

population growth across these regions has sustained the pressure to provide various kinds of 

affordable electricity equipment for a diverse range of users. Compared to the early stages, the 

recycling of used PV parts, batteries and other components is made easier, as the leading firms 

establish full lifecycle maintenance procedures, tracking how and where their components are 

used. These large entities have made use of their know-how to advance their solutions, adding 

incrementally machine learning and the Internet of Things related applications to optimise the 

system performance. They have also become considerable employers in many of the markets. 

Assumptions, logic and narrative: A growing range of off-grid PV firms have benefited from their 

previous experience at the IT and finance sectors, and recognised the catalysing role of ODA and 

venture capital to establish themselves first in nascent markets, and after gradual efforts over the 

years to establish their activities, in the rest of the continent. The off-grid power and lighting 

industry is far more established than in its early days, and the use of solar photovoltaics has become 

widespread, globally supported and year after year expanded its customer basis. After industrial 

and commercial segments, the PV technology is increasingly affordable at smaller consumption 
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units, from remote households to rural users, and at this stage, it is integrated into the daily use 

and lives of a range of various users. Initially, the technology was mainly the privilege of middle-

income users, and it could be that it has taken a relatively long time for lower-income groups to 

gain access to the technology before this future is reached. 

After the rapid market expansion phase in the early 2010s, which entailed plural innovation 

activities and a growth in the amount of start-up firms, a consolidation of the industry took place 

in the 2020s. An initial driving force for this process was the concentration of venture capital into 

the hands of those pioneering firms that were forerunners in the very early stages of the growth 

phase, which put them into an advantageous position ahead of the others. Under the Covid-19 

crisis, the international development partners and investors agreed for extraordinary financial 

arrangements, which agreed to postpone the loan repayments under the exceptional circumstances. 

Using this financial buffer, the large ones were able to sustain their position. As the fittest firms 

survived the crisis, they bounced back as more resilient than ever. 

Assessment: This image of the future seems to be supported by the present and increasingly 

market-aligned dynamics of transformation, and to a degree resembles a business-as-usual 

scenario. It assumes a certain level of financial strength especially by the present industry leaders 

for them to be able to continue to hold their position despite the Covid-19 crisis, and a recovery 

of their economic activities once the crisis has been defeated. In the medium- and long-term future, 

the growth of the off-grid solar photovoltaics could mean its further expansion, with a range of 

niches also contributing to its growth, and in the form of a wider geographical footprint in markets 

that still today are at their infancy. 

The stagnation of the off-grid PV sector (Image of the future 4) 

“The stagnation of the off-grid PV segment” envisions a lengthy stagnation, but not an entire 

collapse of the nascent off-grid photovoltaics sector in developing countries. The off-grid PV 
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sector, which enjoyed rapid growth from diverse sources of foreign investment towards the latter 

part of the 2010s, had seemed a little precarious, and encounters a major setback by the Covid-19 

crisis, as an unexpected event, and the negative impacts that it ensues unravel the belief of a range 

of stakeholders in the sector. Instead, grid-based renewable electrification and connectivity 

advance at pace to provide increasingly stable electricity to a growing number of countries. 

Assumptions, logic and narrative: For years, the financial viability of the nascent sector had been 

precarious, generating only marginal profits, as it has been initially heavily ODA and venture capital 

funded. While many of the firms had been able to acquire a solid and a growing user base, the 

revenue streams generated small compared to larger industries. Already prior to the Covid-19 

crisis, the local entrepreneurs continued to shy away from an industry that they have for long seen 

as  reliant on external support. The financial struggles of companies like Mobisol, which had 

conducted pioneering work in the 2010s, and established academies to train local employees on 

solar PV technology, were signs of this precariousness. 

The Covid-19 pandemic crisis occurred at an extremely inconvenient time, as an external shock, 

which came to burst the bubble, just as the sector was about to steady itself. Revenue from the 

services halted and new sales came to a complete stop. However, the full collapse of the sector 

was not likely in the sense that the sector had survived previous shocks, such as those in Kenya in 

201X and in Tanzania in 2018 (REF) when income levels dropped, and had also affected consumer 

demand. The Covid-19 crisis, however, due to its international effects on economic activity, 

significantly slowed down the industry, due to lowered income levels, which implied weakened 

consumer demand as well as the focus of the industry to sustain their activities rather than 

aggressive expansion. Because of the new Great Depression that ensued, the sector growth was 

stopped, while the firms had to continue maintaining their activities, which put them under heavy 

financial pressure. 
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After the crisis, the technology costs of solar PV continued to fall and the economies of scale 

began to kick in, but this sector, which proved so vital in the early decades of solar PV in the 

Global South, became under increasing scrutiny. Competing PV segments, such as those in the 

commercial and industrial (C&I) segment sought to profit from the newly-shifted focus. A range 

of local professionals continued to use their sector knowledge, especially in the project industry 

(O&M). The off-grid sector became marginalised, as more and more grid-connected solar and 

wind farms started to be plugged into the grid, programmes such as the Last Mile Connectivity 

programme in Kenya continued to expedite electrification rates, and the national grid operators 

incrementally learned how to manage intermittency in the power system, thereby re-fuelling the 

centralised approach. The segment does not entirely disappear, however, as the grid prioritization 

neglects the low purchasing power of low-income consumers, and is unable to reach the most 

remote communities. With populism, nationalist sentiments kicked in, and the international 

communty’s ability to sustain the efforts to reach Sustainable Development Goals were side-

tracked. The off-grid segment began to receive lower national and international priority by the 

date, and an influx of non-certified, low quality off-grid PV products continued to linger in the 

market, undermining consumer confidence and leaving sentiments of groups and communities 

that have been left behind in the energy revolution, which continued to advance in the Global 

North. 

Assessment: This image of the future, not as an entire collapse, seems like a plausible one, if a 

pessimistic interpretation of the impacts of the short-term shock caused by the Covid-19 crisis are 

assumed. However, its realisation would require the strengthening of a number of other 

interrelated phenomenon, which would cause such a scenario to be realised, leading into this 

future. A major downturn could likely only be caused by an intertwined range of major shifts that 

would shape the international landscape, for instance as a combined strengthening of nationalism 

and populism, fuelling economic uncertainty across various regions, and a true global financial 
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crisis, with deep and long-lasting social effects, reversing the gains made in a number of sectors 

over the past decades. Examples of such developments would be a considerable slowdown in the 

exchange of human capital across global innovation networks, sustained lower levels of business 

through a decreased demand of goods in global value chains, and an erosion of an evolving value-

basis that has guided political systems and societies towards incremental sustainability efforts and 

climate urgency. 

Economic transformation  

In the future of an “Economic transformation”, decentralised principles, solar photovoltaics, and 

the fourth industrial revolution have enacted a “perfect storm”. Building on the models of the off-

grid sector, ICTs and emerging technologies have enacted as a platform for the widespread use of 

a range of novel off-grid, micro-grid and decentralised solar powered economic activities. Starting 

from small-scale, low-electricity use commercial activities, for instance in small rural centres, an 

innovation drive has continued, and gradually, higher performing devices have been taken into 

use, as well as for productive uses, such as for solar powered irrigation. 

Assumptions, logic and narrative: A major driver have been the partnerships between the early 

sector leaders, and a growing number of local entrepreneurs and firms, who have engaged in joint 

innovation activities. The sector leaders have shared their design thinking tools with the local 

actors whom instead have helped to identify a range of development gaps and needs that the 

leaders otherwise might have neglected. This has created also multiple spin-offs, and lead to the 

birth of novel off-grid PV niches. 

One of the key changes in the sector, which has enabled this image, has been a deliberate 

operational shift by the industry leaders. These have moved from vertical integration, as a tight 

control of their operations that ensured service quality at the initial stages for establishing a 
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customer basis, into a growing range of co-creative knowledge processes between them and a wide 

range of the local firms, early-stage entrepreneurs and local innovation hubs.  

This resembles what happened with the East Asian miracle with the information and 

communication technologies from the 1960s through to the 2000s, when foreign firms began to 

incrementally engage with local firms, who with the help of domestic policy endeavours, 

increasingly established dealerships, joint ventures, and others. After the information revolution, 

the basis for this much easier, and new knowledge modules are constantly created and shared. 

Perhaps more importantly, a partnership between M-Kopa, and the industry leader, and Solinc, 

who operates East Africa’s only PV assembly plant in Naivasha, provided an avenue for local 

employees to gain skills, where they initiated from simple local assembly activities and moved into 

increasingly complex manufacturing activities. This shift was aided by consistency in national 

policy endeavours, which managed to strike a balance between requirements for the evolution of 

the nascent sector local skills development, focussing on nurturing learning ecosystems on the 

mindset of decentralised and peer-to-peer principles, methods and tools, their convergence with 

digital and emerging technologies, thereby contributing to the efforts of creating a knowledge 

society.  

The fourth industrial revolution has fuelled a connectivity impetus, in which increasingly large 

swathes of previously unconnected landscapes establishes connectivity to information flows, 

financial payments, and thereby empowering rural centres. A range of technology-savvy actors 

who have established their business skills build on the ICT and startup revolution, and start to 

channel their efforts into the growth efforts of an increasingly lucrative sector, and surf the next 

wave of opportunities, which are rising from the convergence of solar energy and fourth industrial 

revolution technologies, eventually to the degree of building local adaptations and applications. 

Over time, this model begins to spread into those developing countries that have managed to 
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anticipate the unfolding mindset and the economic opportunities that are emerging from 

decentralisation and decarbonisation, whereas those environments where exposure to such 

paradigmatic shifts has been more limited, and typically struggle to attract capital (financial, human) 

continue to rely on a more centralised model, as well as more conventional energy planning. 

Assessment: This image of the future is supported, to a limited degree, by the present trends, but 

entails many caveats, and would require the strengthening of many phenomena, which at the 

present are still at their infancy. The image entails a transformation, and a relatively great degree 

of uncertainty. Therefore, it would require success in the alignment and governance of a complex 

set of interrelated parameters, for instance, to ensure that there are strong incentives on both sides 

to establish partnerships – between technology leaders whose innovation capabilities are often 

foreign-originated, and the local entrepreneurs and businesses, seeking for new opportunities in 

the local innovation environment, and at times struggle with access to global innovation networks. 

 

6 Conclusions 

Innovation capabilities have been a source of interest to scholars in the field of innovation and 

development, and thereby, they would also seem to be of importance for the examination of 

sustainability transitions in developing country contexts.  

In fact, the majority of the early studies on transitions in the Global South builds on the literatures 

on innovation systems, social construction of technology, finance and policy perspectives, and so 

forth, to establish an increasingly firm basis of scholarly understanding of the dynamics of 

innovation in developing country contexts. However, by and large these studies are past and 

present oriented, and do not explicitly address the temporal dimension of future, and its 

alternatives as futures, signifying the wide array of potential developments. The paper has argued 

that envisioning, conceptualising and elaborating alternatives in a systematic way holds unused 
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potential – although it should be noted that it can be difficult for many, in part because the past 

as lived experiences, history, and as beliefs tends to hold a strong grip on mindsets, often overly 

accentuating pessimist undertones, undermining the conceptualisation of preferred futures. 

The aim of this paper has been to use the abovementioned lenses, and introduce the concept of 

the image of the future, stemming from the field of futures studies, concerning debates on 

sustainability transitions in the Global South. Images of the future are a standard tool by 

practitioners in many foresight exercises. The study has focused on learning from pioneering actors 

and environments, such as the markets in Kenya and Tanzania on off-grid solar photovoltaics, as 

it is assumed that learning from such environments can generate information concerning the 

future. At this stage, the paper has presented three tentative images of the futures of off-grid solar 

PV markets, each depicting alternative developments for the sector in a broader context. These 

images, based on a preliminary analysis, crafted for illustrative purposes, are called “Business at 

the bottom of the pyramid”, “The stagnation of the off-grid PV sector”, and “Economic 

transformation”, constructed from multiple types of empirical evidence and literature that aim to 

interrogate and document the sector development. Each images also includes a consideration of 

the potential effects of the Covid-19 crisis, opens up its logic of potential long-term developments, 

and their plausibility is assessed. 

These tentative images make a basis for more detailed analysis, to be further adapted, refined and 

tested based on feedback. In their present form, they can be considered to represent glimpses of 

the future, while also entailing some elements of scenario sketching. This makes them less 

comprehensive than entire scenarios that would assume concrete steps and narratives, and were 

to elaborate in detail how such futures might be attained, as alternative developments. These 

images could be subsequently elevated, for instance, in deeper co-creation with sectoral or local 

stakeholders, into fully-fledged scenarios. Finally, the aim of these three images is to explore the 
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different meanings attributed to the off-grid solar photovoltaics industry, as shown by the range 

of driving and hindering forces shaping its future. The contribution provokes thoughts on the role 

of innovation capabilities in innovation system building in Global South contexts, depicting how 

alternative futures, and transformations, can be conceptualised, showing some of the complex 

mechanisms through which sustainability transitions in developing country contexts take place. 
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Abstract 

This paper reports insights from the UrbanA project on “Urban Arenas for Sustainable and Just Cities”, 

a project that takes up the challenge of synthesizing and brokering knowledge and experience 

generated in research and innovation projects that deal with approaches tackling urban 

(un)sustainability and (in)justice. A crucial dimension thereof is the development of an open access 

database for co-creatively mapping projects and approaches. In the UrbanA project, this database has 

been designed as a ‘knowledge commons’ through the format of a so-called Wiki, a software that is 

open access and can be edited by everybody. Currently, the Urban Wiki on Sustainable Just Cities 

includes approx. 40 (clusters of) approaches to sustainable and just cities, distilled from over 200 EU-

funded research and innovation projects. This paper reports how the UrbanA Wiki Database has been 

developed so far and what are the main insights that we can distill from both the process as well as 

the content of these 40 approaches to urban (un)sustainability & (in)justice. We specifically reflect on 

what we can learn from the UrbanA database from an urban transitions perspective, both empirically 

regarding how these 40 approaches contribute to urban transitions, and methodologically regarding 

the role of knowledge commons and open source databases in transdisciplinary transition research. 

The structure of this paper is as follows. Section 2 elaborates on the UrbanA project and its Wiki 

database, including an overview of the 40+ approaches as well as the methodology that was used to 

develop this database. Section 3 introduces a transition perspective on sustainable just cities and 

formulates a number of research questions and perspectives to discuss the approaches in the Wiki 

database. In section 4, we move on to answer these questions and discuss the insights on (the 

transformative potential of) the approaches to just sustainable cities. Finally, section 5 provides a 

conclusion and reflection for ongoing and future research.  

 

Keywords 

Sustainable and just cities, urban transitions, transformative potential, knowledge commons 

 

Contents 
1. Introduction ........................................................................................................................................................ 2 

2. The UrbanA project and its Wiki database on sustainable just cities ................................................................. 3 

3. A transition perspective on sustainable just cities ........................................................................................... 14 

4. Insights on (the transformative potential of) approaches to sustainable just cities ........................................ 23 

5. Conclusions and reflections for ongoing & future research ............................................................................. 34 

6. References ........................................................................................................................................................ 41 

Appendix: Template Wiki Pages of Approaches to Sustainable Just Cities .......................................................... 46 

Endnotes ............................................................................................................................................................... 47 

https://wiki.urban-arena.eu/index.php?title=Main_Page


Work in progress. Please do not cite or distribute without permission from the authors. 

2 
 

1. Introduction 

 

How can cities address questions of (un)sustainability and (in)justice? What is the role of cities in urban 

and just sustainability transitions? How can the costs and benefits of certain urban transformation 

policies and practices be distributed more equally? And who is (not) able to influence such policies 

and practices? In times where cities are faced with climate change, increasing socio-economic 

inequalities and rising political tensions, such questions are becoming more and more pertinent for 

city-makers across the globe, and receiving increasing attention in the field of transition research. 

 

The world’s population is currently undergoing a significant shift towards urbanisation, with the UN 

expecting that 70% of people globally will live in cities by 2050. While cities, or the urban, is a scale 

where multiple political, cultural, environmental and economic challenges are increasingly being felt 

and become tangible in people's lives, it is also the scale where people undertake initiatives and 

interventions to shape their living environment and counteract certain (un)desired developments and 

practices. Sustainable and just cities are cities that (strive to) meet the following four conditions: (1) 

Improving the quality of life and well-being; (2) Meeting the needs of both present and future 

generations; (3) Enabling justice and equity; and (4) Living within ecosystem limits.  (Castán Broto & 

Westman 2016: 637-638, Agyeman et al 2013, 2002). These are not objective criteria, but rather 

orienting principles that guide processes of societal transformation (Patterson et al. 2018) and 

sustainability transitions (Kohler et al. 2019).  

 

Understanding (transitions towards) sustainable and just cities requires a tremendous 

interdisciplinary and transdisciplinary effort. Each of these notions - sustainability, justice, transitions, 

cities - comes with an elaborate field of research and practice. Some (emerging) fields of research have 

already explored the interlinkages with two or more of these concepts, such as the fields of urban 

sustainability transitions (Loorbach et al. 2016, Bulkeley et al 2016, Gorrisen et al. 2018, Frantzeskaki 

& Rok 2018), urban political ecology (eg/ Swyngedouw & Heynen 2003, Anguelovski et al. 2019) and 

just sustainabilities (e.g Agyeman et al 2013, 2002). While some studies have explored the 

interlinkages between these different subfields (e.g. the work of Hughes & Hoffman 2020 on just 

urban transitions), most of them have developed relatively separately from each other. Bridging these 

different fields is paramount to making sense of approaches to sustainable and just cities. 

 

Meanwhile, there are hundreds of research and innovation projects that have studied urban social 

injustices and/or ecological unsustainability. Based on these projects, governance interventions and 

policy recommendations have been developed to make cities more just and sustainable. However, 

this knowledge is often fragmented and scattered because of different scientific disciplines, networks 

and language barriers. These insights are also often hard to access for different urban change makers. 

Therefore, three is a need to consolidate and effectively communicate this knowledge and experience. 

 

This paper contributes to this challenge by reporting on the UrbanA project. The UrbanA project on 

“Urban Arenas for Sustainable and Just Cities” takes up the challenge of synthesizing and brokering 

knowledge and experience generated in research and innovation projects that deal with approaches 

tackling urban (un)sustainability and (in)justice, including issues of environmental degradation, 

climate risks as well as urban inequalities and social exclusion. The UrbanA project translates, distills 

and shares insights from research and innovation projects on urban (un)sustainability and (in)justice 
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into actionable and accessible knowledge for city-makers. In this way, UrbanA aims to support city-

makers – including policy-makers, activists, entrepreneurs, intellectuals, citizens and other engaged 

individuals – in designing and transforming European cities into sustainable and just urban and peri-

urban environments.  

 

UrbanA does so by facilitating a transdisciplinary and translocal collaborative process that brings 

together city-makers and thinkers across Europe to identify and generate approaches to tackle urban 

(un)sustainability and (in)justice. For doing so, we built on transdisciplinary research methods as 

developed in the transition management literature. A crucial dimension of this transdisciplinary 

process is the development of an open access database for co-creatively mapping projects and 

approaches. In the UrbanA project, this database has been designed as a ‘knowledge commons’ 

through the format of a so-called Wiki, a software that is open access and can be edited by everybody. 

Currently, the Urban Wiki on Sustainable Just Cities includes approx. 40 (clusters of) approaches to 

sustainable and just cities, distilled from over 200 EU-funded research and innovation projects.  

 

This paper reports how the UrbanA Wiki Database has been developed so far and what are the main 

insights that we can distill from both the process as well as the content of these 40 approaches to 

urban (un)sustainability & (in)justice. We specifically reflect on what we can learn from the UrbanA 

database from an urban transitions perspective, both empirically regarding how these 40 approaches 

contribute to urban transitions, and methodologically regarding the role of knowledge commons and 

open source databases in transdisciplinary transition research.  

 

The structure of this paper is as follows. Section 2 elaborates on the UrbanA project and its Wiki 

database, including an overview of the 40+ approaches as well as the methodology that was used to 

develop this database. Section 3 introduces a transition perspective on sustainable just cities and 

formulates a number of research questions and perspectives to discuss the approaches in the Wiki 

database. In section 4, we move on to answer these questions and discuss the insights on (the 

transformative potential of) the approaches to just sustainable cities. Finally, section 5 provides a 

conclusion and reflection for ongoing and future research.  

 

 

2. The UrbanA project and its Wiki database on sustainable just cities 

 

UrbanA, short for Urban Arenas for Sustainable and Just Cities, takes up the challenge of synthesizing 

and brokering knowledge for sustainable and just cities generated by prior research and innovation 

projects, and translating this knowledge into action by empowering city-makers across Europe. Key in 

this endeavour is the establishment and nurturing of a Community of Practice (CoP). This CoP consists 

of individuals who share a passion for a just and sustainable city. The core of this community, a group 

of 25 UrbanA Fellows, convenes during four co-creative spaces, known as Arena events, to share and 

co-create actionable knowledge. 

 

The starting point for this collaborative learning process was the mapping of existing projects and their 

respective approaches to sustainable and just cities, which is the overall aim of WP3 led by DRIFT. The 

mapping was not a goal in itself, but was in the service of the Arena process and of the UrbanA aims 

as a whole. The database-making has been outlined and presented in-depth in the UrbanA Mapping 

https://wiki.urban-arena.eu/index.php?title=Main_Page
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Guidelines (Avelino et al. 2019) and in deliverables reporting the results of the UrbanA Wiki Database 

on Approaches to Sustainable & Just Cities (Schipper et al. 2019, 2020). With this database the UrbanA 

project aims to contribute to actionable knowledge for sustainable and just cities. UrbanA’s 

collaborative journey began in January 2019. In this section, we elaborate the methodology through 

which the UrbanA database was developed and how it resulted in a Wiki knowledge commons with 

40+ approaches to making cities more just and sustainable.  

 

2.1. Units of analysis in the UrbanA Wiki database  

 

Before we move on to elaborate the methodology underlying the UrbanA database, we first specify 

the subject of the database, i.e. (approaches to) sustainable and just cities. Sustainable and just cities 

are inherently contested notions that come with extensive academic (and political) debates, which we 

touch upon in the next section. In this section, we refrain from providing a comprehensive discussion 

of those concepts and rather shortly indicate how we approached these phenomena through which 

units of analysis in the UrbanA database of approaches.  

 

The UrbanA project is explicitly focused on European cities, and the UrbanA database so far is limited 

in its geographical focus on European cities1. However, UrbanA does take an explicit ‘translocal’ 

perspective on urban sustainability & justice, meaning that it takes the connections between different 

localities as a starting point. This includes the translocal connections between different cities, regions 

and countries, but also between the local and global scale, between urban and rural, between the 

digital world and the offline world, between formal institutions and the grassroots level. While the 

database acknowledges the specificity of each city and neighbourhood, it also recognises shared 

phenomena that transcend these localities. Although many of the given examples and instances in the 

database are located in European cities, the actual ‘approaches’ in the UrbanA database are not 

necessarily confined to European cities and may originate and/or be implemented in other 

geographical contexts. Last but not least, the way in which the UrbanA database has been developed 

as an open-ended knowledge commons to be continued, expanded and further developed beyond the 

UrbanA project, also means that the geographical scope of the project may be surpassed in the future 

and that there is no reason why the database could not be elaborated into a more geographically 

diverse database. The topics of (un)sustainability and (in)justice make it by definition impossible to 

disconnect European cities from rural regions or from other geographical locations like the Global 

South. Diversifying the database from that perspective in the future could significantly deepen the 

actionable knowledge for sustainability and justice.  

 

In the UrbanA project we are particularly interested in gathering approaches, projects and people who 

are working on / with urban (un)sustainability and/or urban (in)justice. Preferably those that are 

 
1 Defining what is and isn’t urban is often subjective. While formal administrative boundaries of cities often have 

historical or political meanings, what actually is perceived and consists as the city has shifting meanings (e.g. a 

small ‘city’ might also be seen as a ‘town’ or ‘village’) and demarcations (e.g. what administratively could be in 

the city limits might also be perceived as a peri-urban area). However, the urban is often used in contrast to the 

rural, which generally indicates features such as a low-population count, low levels of infrastructure, low density 

of buildings and an agricultural-based area. Taking these contestations into account, the UrbanA database is 

explicitly focused on approaches that have an explicit relevance for sustainability and justice in urban and peri-

urban contexts. 
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already making a link between (un)sustainability and (in)justice in the urban context, or that have an 

explicit potential to do so. The main unit of analysis in the UrbanA database are approaches to 

sustainable & just cities, by which we mean (sets of) interventions, actions, strategies, solutions or 

policies which address (urban) sustainability and/or justice. This can be a general approach (e.g. 

Nature Based Solutions) or a more specific sub-approach (e.g. rain gardens). Approaches do not refer 

to general research perspectives or methods, unless there is a specific research perspective/method 

that can itself be argued to contribute to (urban) sustainability and/or justice (e.g. Urban Living Labs). 

We clearly distinguish approaches from specific instances/ case-studies of how these approaches 

manifest in specific projects/pilots/initiatives in specific urban contexts (e.g. rain gardens in 

Rotterdam) and/or how they are studied or experimented with in research/innovation projects (e.g. 

rain gardens in Rotterdam as studied in x project). While it is relevant to know what kind of instances 

there are of a specific approach, and to what extent it has been studied, implemented and/or 

experimented with, the main unit of analysis in the UrbanA database is the approach, not the case-

study or the specific urban example. Nevertheless, the UrbanA database does aim to provide some 

indications of how, when and where the approach has been implemented.  

 

Besides the approaches, other important units of analysis underlying the UrbanA Wiki database are: 

• Hundreds of research, innovation and networking projects and initiatives that have studied, 

developed and/or experimented with (elements) of the approaches under focus. These 

projects have been an important starting point to the UrbanA database, as we will explain in 

next sub-section on methodology.  

• People who are working on/ with urban sustainability and justice, i.e. the city-makers and 

city-thinkers, and who are involved and/or interested in working with the approaches under 

focus, either through the projects mentioned above, and/or through other initiatives, 

organizations and activities in the urban context.  

• Drivers of injustice: Examination of 43 relevant major EU-funded projects taking place since 

the mid-2000s identified the following ten drivers of injustice arising in the context of urban 

sustainability efforts (Kotsila et al. 2020) 

• Governance arrangements: a list of governance scenarios and governance interventions. 

 

This paper is specifically focused on the database of approaches, which was the starting point of the 

UrbanA database and so far is the most developed list.  

 

2.2. Methodology underlying the UrbanA database on approaches 

 

The development of the database of approaches to Sustainable Just Cities has been designed as an 

iterative mapping process that proceeded from a long-list of 400+ projects to a shortlist of 100+ 

projects and 200+ approaches, which were eventually clustered and selected into a hotlist of 30+ 

approaches. This process followed four different phases: moving from a breath of projects to the 

depth of approaches, and from a more systematic approach of scanning to interpreting project 

outputs and interviews. The first two phases were conducted by the UrbanA consortium, referred to 

as ‘we’.  In the second and third phase we involved UrbanA’s wider Community of Practice. A very 

detailed justification of the mapping methodology can be found in Avelino et al. 2019 and Schipper et 

al. 2020. Below we summarise some of the most important elements .   
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Figure 1: Overview of the mapping process and focus per phase (source: Avelino et al. 2019). 

 

 

 

 

 

 

 

 

 

 

 

In the first phase we started with a so-called “GUT-list”, a first intuitive exercise within the UrbanA 

consortium with the sole purpose of (a) mapping relevant projects that we knew already, and (b) 

experimenting with and reflecting on mapping categories so as to (c) develop proper methodological 

guidelines as a basis for the actual mapping & selection work. Once we had developed those guidelines 

(Avelino et al. 2019, Schipper et al. 2020), we moved on to (a) systematically scan the CORDIS 

database, (b) a participatory mapping via an online call on social media and (c) reviewing other existing 

databases, networks and maps dealing with (urban) sustainability and justice2. This resulted in a long 

list of 427 projects relevant to sustainability and justice in cities3. Next we quick-scanned these 

projects to bring the number down to a short-list of 125 projects. From this set of projects we distilled 

a short-list of 194 approaches. Desk study and interviews deepened our understanding of these 

approaches and helped to whittle the list of 194 approaches down to 33 approaches and clusters of 

approaches, each of which formed the basis of a single wiki page.  

 

Once the UrbanA team had created these 33 wiki pages we invited the wider UrbanA Community of 

Practice — everyone following UrbanA — to add their input into the database. UrbanA fellows and 

those who were attending the first UrbanA Arena event in Rotterdam, in November 2019, were asked 

to engage, add to and edit the wiki pages. The database then informed the activities and sessions 

organized during the event in Rotterdam, at which 60 city makers from across Europe gathered. In 

turn the feedback and insights from the Rotterdam event were used to adapt the wiki pages. This 

process shows that our way of mapping has not simply been a matter of academic ‘experts’ gathering 

 
2 These include Share city database, URBACT, JPT Urban Europe, Transformative Cities, Fearless Cities, 
Municipalities in Transition case study database, Critical turning points database, Urban Nature Atlas, OPPLA, 
Civics, The SUSY-map, Rescoop-EU, Community Lovers Guide, Agriculturas Colectivas, 100 Resilient Cities, C40 
cities, and the global platform for sustainable cities.  
3 During the mapping first phase we explicitly focussed on the intersection between a) sustainability, b) justice 

and c) the urban scale. The researchers of the consortium scored the 450+ projects on these three categories 

with a scale of 4 levels: 3) to a great extent, 2) some extent, 1) very little extent and 0) not at all. This was 

translated in a so-called Sustainability-Justice-Urban-score (SJU-score) of 0-9, which captured the total extent to 

which sustainability, justice and/or the urban scale was addressed (for more information see Schipper et al. 

2019). Especially the high scores (7-9) shed light on the level in which the intersection between the three main 

‘SJU-dimensions’ was addressed within a certain project. In this chapter we will reflect on the included, and 

some excluded, projects and approaches, and their intersections on sustainability, justice and the urban scale. 

All the tables can be found in Schipper et al. 2019, 2020.  
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data: it has also been a process of engaging people and of allowing them to feel heard and 

acknowledged for their prior and ongoing efforts on urban sustainability and justice, as part of a 

transdisciplinary knowledge co-creation community. This leads us to the next section on how and why 

the UrbanA database was turned into a Wiki.  

Figure 2: Visualization of phase 1 of the mapping process (source: Avelino et al. 2019).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 UrbanA Wiki as a knowledge commons-based approach to co-creating knowledge  

 

We have chosen to shape the database as an UrbanA Wiki. We chose to work with wiki since this 

platform supports inclusive, co-creative and open access and open source approaches to knowledge 

generation. The UrbanA Wiki uses the software of MediaWiki. MediaWiki is an open source knowledge 

management platform initially developed by The Wikimedia Foundation as the architecture for 

Wikipedia and now one of the best-supported wiki platforms available, as well as one the most 

exemplary models of an open and self-organizing community (Rijshouwer, 2019). A Wiki “(/ˈwɪki/ (

listen) WIK-ee) is a knowledge base website on which users collaboratively modify and structure 

content directly from the web browser. In a typical wiki, text is written using a simplified markup 

language and often edited with the help of a rich-text editor”.  In other words, a Wiki is a community-

based “approach that encourages volunteers to edit pages of the website according to their own 

discretion, without any central authority and without the need for special software” (Ibid, p.2). The 

promise of the wiki approach is thus that anyone is able ‘to wiki’. 

http://wiki.urban-arena.eu/index.php?title=Main_Page
https://www.mediawiki.org/wiki/MediaWiki
https://en.wikipedia.org/wiki/Help:IPA/English
https://upload.wikimedia.org/wikipedia/commons/4/46/En-us-wiki.ogg
https://en.wikipedia.org/wiki/Help:Pronunciation_respelling_key
https://en.wikipedia.org/wiki/Knowledge_base
https://en.wikipedia.org/wiki/Website
https://en.wikipedia.org/wiki/Collaborative_software
https://en.wikipedia.org/wiki/Web_browser
https://en.wikipedia.org/wiki/Markup_language
https://en.wikipedia.org/wiki/Markup_language
https://en.wikipedia.org/wiki/Online_rich-text_editor
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In addition to communicating the preliminary outcomes of UrbanA’s database of approaches – which 

you are now reading - the Urbana Wiki can support wider dissemination, uptake, application and 

further development of UrbanA findings (e.g. by the Community of Practice), due to its straightforward 

duplication, transferability and sharing. The UrbanA Wiki continues to function as a platform for co-

creation and database-making for the Community of Practice during the rest of the UrbanA project 

and also beyond. This paper thus presents a snapshot of an UrbanA Wiki Database in the making 

(snapshot taken in July 2020).  

 

The Commons have been defined as, “a plurality of people (a community) sharing resources and 

governing them and their own relations and (re)productive processes through horizontal doing in 

common, commoning” (De Angelis 2017, p.10). The Commons may contain goods and resources that 

are rivalrous or subtractible - depleted by use and therefore not freely available to multiple users - 

and non-subtractable or non-rivalrous goods and resources, such as knowledge, whose availability to 

others is not depleted through use (Oakerson 1992: 43-44; Hess & Ostrom 2007: 8-9). Knowledge 

commons are not only non-rivalrous, many in fact increase in value in direct proportion to the number 

of users (Bollier 2007: 34). 

 

Knowledge commons have been defined as, “the institutionalized community governance of the 

sharing and, in many cases, creation of information, science, knowledge, data, and other types of 

intellectual and cultural resources.” (Strandburg et al 2017: 10). The concept and practice of 

knowledge commons emerged, both in response to expansion of intellectual property rights and the 

privatization of knowledge, and building on older traditions of free speech and democratic practices, 

supported by the new technological capabilities for sharing knowledge and information provided by 

the internet (Bollier 2007, op. cit.). Important examples include the Public Library of Science (PLOS) 

(Neylon 2015), Wikipedia, open source computer code and software such as LibreOffice (Linksvayer 

2015), and numerous open educational courses and learning materials (Forward 2015). 

 

A (knowledge) commons emerges from the dynamic interaction among the following three elements: 

1) a resource, 2) the community of commoners gathered around it and 3) the protocols of stewardship 

consisting of a set of rules to care for the resource and the community (Ostrom 1990). The fact that a 

commons emerges from the interaction among the resource, the community and the rules implies 

that the existence of a commons depends upon the act of commoning (Bollier & Helfrich 2019: 13-

28). This means that peer-to-peer interaction, either online or physically, is a necessary condition for 

a commons to emerge and persist (Bauwens, Kostakis, Troncoso & Utratel, 2017). 

 

Commoning is coherent with the aims, ethos and subject matter of UrbanA in numerous and 

important ways. Physical commons as the basis for natural resource management have long been 

understood to be a prerequisite for sustainability (Berkes 1989; Berkes & Folke 1998). This realisation 

has more recently entered into social justice movements, which now recognise the need for diverse 

forms of commons and commoning as alternatives to profit-oriented business and centralized state 

government (e.g. Large 2010; Bollier & Helfrich 2012). The defense of existing commons, and creation 

of new ones, is thus both a key strategic orientation and mode of practical action among diverse 

movements for more sustainable and just forms of social, economic and political organisation 

worldwide (Henfrey & Kenrick 2017). Cities are home to huge numbers and diversity of commons and 

commoning initiatives aiming to promote sustainability and/or justice, both deliberate and de facto, 

http://www.plos.org/
http://wikipedia.org/
https://www.libreoffice.org/
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many of which explicitly seek to reclaim the city as a common space that exists and operates in order 

to serve the collective good (Stavrides 2016).   

 

If we apply the principles of the commons - resource, community, protocols & commoning - to the 

activities of UrbanA then the resource is translocal knowledge on sustainable and just cities. The 

community consists of (action) researchers, fellows, participants in the Arena Events and other city-

makers who are involved or impacted. The rules are, for example, the editing guidelines of the Wiki 

on Sustainable Just Cities and the formal and informal rules of behaviour during the Community 

conversations, meetings and Arena events (e.g. facilitation methods, conversation principles etc). 

Commoning and peer-to-peer exchange  among and within different circles of the CoP allows them to 

create and distribute shared value that might turn into input for new cycles of commons-based 

knowledge production. 

 

It is important to note is, that commons do not exist in isolation from, or in simple opposition to, either 

state or private and corporate capitalist entities, but interact with them in multiple, often complex 

forms of interrelationship and interdependence (De Angelis 2017, op. cit.). While we emphasise the 

use of open source software like MediaWiki, we also use corporate products like Google Docs. 

extensively in our work. Although we seek to operate the UrbanA community of practice as a 

commons, we rely on commercial platforms such as Linkedin and Facebook for communications.  

 

Above all, UrbanA is ultimately financed by the EU, a political entity that we believe could benefit from 

far greater attention to commons as a governance principle and vehicle for participatory democracy, 

social justice and sustainability. These contradictions are a central feature of action for urban 

sustainability and justice. Modelling and embracing them through the knowledge commons is 

therefore an important part of our work. 

 

In UrbanA we position this generative commons-based approach to knowledge co-creation as an 

alternative to extractive ownership models. We see this as particularly important in the field of 

academic publishing, where commercial journals have created a captive market for academic status. 

Publicly funded researchers conduct research, write articles and evaluate their suitability for 

publication in publications then sold at astronomical prices to public institutions, a quadruple subsidy 

that allows corporate academic publishers to register profit margins of up to 40 per cent. In UrbanA, 

we are committed to challenge this unjust and unsustainable system, and to facilitating an open 

process that prioritizes the needs of the people that are affected by injustice in cities over the needs 

of the market or bureaucracy (cf. Bauwens et al., 2017, p. 45). 

 

Creating the Wiki on Sustainable Just Cities is part of this urban commons movement. To create a 

database using a wiki is an experiment in itself, in this case inspired by similar experiments such as the 

P2P Foundation Wiki, the Commons Transition Wiki, the Sociopedia, Ekopedia, and the Knowledge 

Commons for Community-led Action on Sustainability and Climate Change developed and curated by 

UrbanA partner ECOLISE . One of the main reasons to choose a wiki platform is because it enables a 

decentralized approach to knowledge co-creation and information sharing, which resonates with 

UrbanA’s modus operandi. It facilitates a collaborative way of working as users can modify and 

structure content directly from their web browser without the need for special software. In addition, 

rather than a central manager the ‘wisdom of the crowd’ is in the lead. The most important reason for 

http://wiki.p2pfoundation.net/
http://wiki.commonstransition.org/wiki/Main_Page
https://www.solecopedia.org/
https://www.ekopedia.fr/wiki/Accueil
http://wiki.ecolise.eu/
http://wiki.ecolise.eu/
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creating an UrbanA wiki is that it supports inclusive, co-creative, open access and open source 

approaches to knowledge generation. We use MediaWiki, an open source knowledge management 

platform initially developed by The Wikimedia Foundation as the architecture for Wikipedia.  

 

The Wiki on Sustainable Just Cities provides an open source shared resource for the UrbanA 

Community of Practice (CoP) and those who are concerned and/or impacted by urban 

(un)sustainability & (in)justice. The Wiki can continuously grow and adapt based on the CoP’s 

collective process over the coming years. Our database-making contributes to the ongoing creative 

learning process envisioned for the next UrbanA Arena events, in Berlin and Brussels. We actively seek 

to continue unlocking knowledge beyond the initial EU projects that we mapped, by engaging city-

makers in this co-creative process and by grounding the approaches to just and sustainable cities in 

real life experience and examples. Crucially, it can also live on after the UrbanA project, which ends 

December 2021, because of its compatibility with other Wiki databases. To enable this, the consortium 

agreed to licence wiki content for free re-use and remixing under Creative Commons, one of a number 

of mechanisms for legal recognition of intellectual property as a common resource (Bollier 2015). 

 

2.4 Overview of approaches to sustainable and just cities 

 

The Just Sustainable Cities Wiki so far documents 42 approaches to tackling urban injustice and 

unsustainability, ranging from democratic governance and financial mechanisms to community 

gardens and Transition Towns. With approaches we mean (sets of) interventions, actions, strategies, 

solutions or policies which address (urban) sustainability and/or justice. This can be a general 

approach (e.g. Nature Based Solutions) or a more specific sub-approach (e.g. rain gardens). We clearly 

distinguish approaches from specific instances/case-studies of how these approaches manifest in 

specific projects/pilots/initiatives in specific urban contexts (e.g. rain gardens in Rotterdam) and/or 

how they are studied or experimented with in research/innovation projects (e.g. rain gardens in 

Rotterdam as studied in a specific research project). Thus, by reframing these specific instances or 

case-studies to the more abstract level of approaches, we aim to broaden the accessibility and 

applicability of the knowledge in the database. 

 

Table 2: overview and short description of approaches in the Wiki on Just Sustainable Cities. 

Approaches Description 

Beyond GDP indicators  

Beyond GDP indicators refers to alternative economic indicators which do not 
assume economic growth to be the most important variable to assess a country's 
development.  

Citizen Science  

Citizen Science is the involvement of the public in scientific research - whether 
community-driven research or global investigations. 

Civil Disobedience  

Civil disobedience is a public, non-violent and conscientious breach of law 
undertaken with the aim of bringing about a change in laws or government policies 

Co-living, co-housing & 
intentional 
communities  

A variety of approaches and movements have the aim to provide affordable, 
ecological or community housing in both urban and rural contexts.  

https://wiki.urban-arena.eu/index.php?title=UrbanA_Community_of_Practice
https://wiki.urban-arena.eu/index.php?title=UrbanA_Community_of_Practice
https://urban-arena.eu/arenas/
https://creativecommons.org/licenses/by-nc/4.0/
https://wiki.urban-arena.eu/index.php?title=Beyond_GDP_indicators
https://wiki.urban-arena.eu/index.php?title=Citizen_science_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
https://wiki.urban-arena.eu/index.php?title=Civil_disobedience_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
https://wiki.urban-arena.eu/index.php?title=Co-living,_co-housing_%26_intentional_communities
https://wiki.urban-arena.eu/index.php?title=Co-living,_co-housing_%26_intentional_communities
https://wiki.urban-arena.eu/index.php?title=Co-living,_co-housing_%26_intentional_communities
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Ecovillages  

Ecovillages are communities where people aim to live in harmony with each other 
and with nature.  

Co-working spaces  

Co-working spaces are spaces where entrepreneurs, companies and businesses 
share a workspace. They can have different forms, different user’s profiles and 
organizational structures. 

Community gardens 
and food 

With modern cities taking up only three percent of the world’s land surface, their 
ecological footprints actually cover the entire globe. In recent decades urban 
solutions are moving from Sustainable Cities to Regenerative Cities.  A factor in this 
shift seeks to reduce energy use in food transport by increasing urban agriculture, 
thereby cutting fossil fuel dependency and misuse while building community 
resilience. 

Crowdsourcing  

Crowdsourcing is a participatory online activity in which participants voluntarily 
undertake a task in response to a call or request from a state institution, group, 
company, individual or non-governmental organisation or other group. 

Culture for 
empowerment  

Culture for empowerment aims at empowering young or disadvantaged people 
through culture - based solutions.  

Data Collection  

Data is collected via electronic and digital technologies and then analysed either 
within a system or as part of a wider organisational structure. 

Degrowth movement  

Degrowth is a political, economic, and social movement to voluntarily transition 
towards a just, participatory, and ecologically sustainable society by downscaling 
production and consumption. 

Democratic innovation 
through recognition  

Democratic innovation through recognition focuses on inclusivity in decision-making 
and policymaking processes. Diverse participants are convened in different and 
original ways in order to include multiple perspectives in urban sustainability efforts. 

Digital fabrication  

Digital fabrication is a manufacturing process in which a machine is operated by a 
computer to make a certain product. 

Energy and Mobility 
solutions 

Increased fossil fuel use is a major cause of global warming, leading to Climate 
Breakdown. With much energy being used in the energy and mobility systems of 
moving citizens about cities, this cluster addresses technological interventions that 
can support the transition to a low-carbon society. 

Experimentation labs  

Urban experimentation labs are place-based social experiments that test ideas, 
methods and technologies from different domains in order to better address specific 
(and complex) urban challenges in a contextualised manner.  

Financial practices and 
instruments  

This approach tackles unsustainability and injustice in cities from a financing 
perspective. From this perspective the distribution of resources and the way our 
economic system is organized is the starting point to think of just and sustainable 
cities. 

Governance and 
participation processes 

Governance and participation processes geared toward urban sustainability 
emphasise defining and addressing environmental problems as well as envisioning 
the future of cities, mainly based on the co-production of knowledge through 
innovative, diverse and strategic partnerships. 

https://wiki.urban-arena.eu/index.php?title=Ecovillages
https://wiki.urban-arena.eu/index.php?title=Co-working_spaces
https://wiki.urban-arena.eu/index.php?title=Community_gardens_and_food
https://wiki.urban-arena.eu/index.php?title=Community_gardens_and_food
https://wiki.urban-arena.eu/index.php?title=Crowdsourcing
https://wiki.urban-arena.eu/index.php?title=Culture_for_empowerment
https://wiki.urban-arena.eu/index.php?title=Culture_for_empowerment
https://wiki.urban-arena.eu/index.php?title=Data_Collection
https://wiki.urban-arena.eu/index.php?title=Degrowth_movement_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
https://wiki.urban-arena.eu/index.php?title=Democratic_innovation_through_recognition
https://wiki.urban-arena.eu/index.php?title=Democratic_innovation_through_recognition
https://wiki.urban-arena.eu/index.php?title=Digital_fabrication
https://wiki.urban-arena.eu/index.php?title=Energy_and_Mobility_solutions
https://wiki.urban-arena.eu/index.php?title=Energy_and_Mobility_solutions
https://wiki.urban-arena.eu/index.php?title=Experimentation_labs
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Governance_and_participation_processes
https://wiki.urban-arena.eu/index.php?title=Governance_and_participation_processes
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Governance for urban 
climate mitigation and 
adaptation 

In the context of just and sustainable cities, governance for urban climate mitigation 
and adaptation refers to the effort of public institutions to engage the civil society in 
policy making processes. 

(Impact) evaluation and 
assessment framework  

Research on sustainable and just urban areas has involved a variety of evaluation 
and assessment methods. This cluster summarizes a sample of these methods, which 
have been employed in the study of the following topics: environmental conflict in 
coastal urban areas, food supply chains, transitions to sustainable and low-carbon 
societies, environmental public health risks, distribution of green amenities, and 
common good contributions by companies and other organizations.  

Integral MetaMapping  

An integrated map of evolutionary values that encompasses subjective/objective 
and intersubjective/interobjective values is a useful and powerful tool for 
researching, planning, tracking and managing change in an organization, community, 
city or society.  

Co-learning and 
knowledge brokerage  

Co-learning and knowledge brokerage is an approach implemented in cities with the 
objective to facilitate the circulation of ideas, understandings and cutting-edge 
research between a diverse variety of actors in society. It is closely related to the 
concept and practice of multi-stakeholder partnership, as it requires the 
convergence of people and groups from different fields and backgrounds, and it 
shares the aim of exchanging, "translating" and creating knowledge, for a richer 
reflection on how to address complex urban challenges. 

Nature-based solutions 

Cities around the world are undergoing significant transformations and are facing 
substantial challenges in the form of urban densification and extreme weather 
conditions, due to climate change and the ongoing urbanisation. In Europe, more 
than 70% of the population is already living in urban areas. Nature-based solutions 
(NBS) are becoming an effective tool for such eco urban regeneration, but their social 
impact is being questioned as a form of green gentrification in certain communities.  

Nature-based solutions 
for climate adaptation  

Recent UN warnings about increased problems arising from climate breakdown have 
led to recent declarations of climate emergency by various governments. With cities 
increasingly being seen as major solutions to Global Climate Change, this wiki page 
examines how best cities can implement climate adaptation responses using nature-
based solutions (NBS). 

Nature-based solutions 
for health and equality  

This wiki page examines how NBS can play a role and bring green elements into 
everyday urban living in the most equitable of ways, so that citizens of all 
communities have access to such urban regeneration projects. 

Multi-stakeholder 
partnership - policy 

Multi-stakeholder partnership - policy refers to approaches to (urban) governance 
that enable sustainability and climate change related transformations through the 
practice of connecting multi-sectoral networks with individuals and organisations 
on-the-ground. It deals with the challenge of bringing together public, private, and 
civil society representatives in ongoing processes of communication and exchange, 
in order to enable innovative solutions to complex problems. 

Participatory budgeting  

Participatory budgeting is a democratic process in which community members 
decide how to spend part of a public budget. The approach gives people real power 
over real money. 

Pathways and scenarios  The use of pathways and scenarios is a tool for envisioning transitions. 

Pathways and scenarios 
for post-carbon 
societies  

Given the EU’s ambitions to reduce its GHGs, and calls by European leaders for net-
zero carbon emissions by 2050, the use of pathways and scenarios is an important 
tool for envisioning transitions to post-carbon societies. 

https://wiki.urban-arena.eu/index.php?title=Governance_for_urban_climate_mitigation_and_adaptation
https://wiki.urban-arena.eu/index.php?title=Governance_for_urban_climate_mitigation_and_adaptation
https://wiki.urban-arena.eu/index.php?title=Governance_for_urban_climate_mitigation_and_adaptation
https://wiki.urban-arena.eu/index.php?title=(Impact)_evaluation_and_assessment_framework
https://wiki.urban-arena.eu/index.php?title=(Impact)_evaluation_and_assessment_framework
https://wiki.urban-arena.eu/index.php?title=Integral_MetaMapping
https://wiki.urban-arena.eu/index.php?title=Co-learning_and_knowledge_brokerage
https://wiki.urban-arena.eu/index.php?title=Co-learning_and_knowledge_brokerage
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions_for_climate_adaptation
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions_for_climate_adaptation
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions_for_health_and_equality
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions_for_health_and_equality
https://wiki.urban-arena.eu/index.php?title=Multi-stakeholder_partnership_-_policy
https://wiki.urban-arena.eu/index.php?title=Multi-stakeholder_partnership_-_policy
https://wiki.urban-arena.eu/index.php?title=Participatory_budgeting
https://wiki.urban-arena.eu/index.php?title=Pathways_and_scenarios
https://wiki.urban-arena.eu/index.php?title=Pathways_and_scenarios_for_post-carbon_societies
https://wiki.urban-arena.eu/index.php?title=Pathways_and_scenarios_for_post-carbon_societies
https://wiki.urban-arena.eu/index.php?title=Pathways_and_scenarios_for_post-carbon_societies
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Policies and practices 
for inclusion of 
disadvantaged groups  

Practices and policies for the inclusion of disadvantaged groups aim to provide all 
citizens with equal access into urban life and ensure their right to the city. 

Reconceptualising 
urban justice and 
sustainability 

Alternative conceptual framings are a feature of many and diverse approaches to 
urban sustainability and/or justice, and in particular their intersections. Arguments 
in their favour range from the ethical to the instrumental: the moral right of all those 
living in cities to contribute to shaping their future, to the practical importance of 
diverse outlooks, ideas and capabilities in working towards sustainability and justice. 

Regeneration of disused 
urban land 

A considerable percentage of land cover in most contemporary cities lies vacant or 
in deep neglect, often leading to social and economic problems. These areas are 
often brownfield sites or post-industrial areas, whose regeneration to improve urban 
biodiversity and provide additional ecosystem services can lead to a more 
ecologically sound built environment and improvement of amenities and contact 
with nature for local communities who have faced, at times, decades of social neglect 
and social fragmentation. 

Right to housing 

The right to housing indicates the right of all individuals to have access to adequate 
shelter. 

Right to the city  

The right to the city is far more than a right of individual access to the resources that 
the city embodies: it is a right to make and remake ourselves and our cities. 

Sharing and 
cooperatives for urban 
commons  

Sharing in the context of urban sustainability and justice refers to a shift in the 
paradigm of individualistic or exclusive practices, which modern urbanism and urban 
lifestyle have assumed with regard to certain resources and services. Cooperatives 
are jointly-owned and horizontally/democratically governed enterprises, and can 
include consumer cooperatives, worker cooperatives, or shared/hybrid cooperatives 
where ownership is shared between consumers, workers, and other stakeholders 
like non-profits. The concept of the commons represents a form of collective but 
decentralised control over resources, or forms of wealth, which (should) belong to 
all and must be actively protected and managed in a collective manner, for the 
collective good.  

Smart Cities  

Smart City is an integrative approach to utilize the opportunity of digitalization and 
new technologies to overcome urban issues.  

Social food movements  

Social food movements aspire to make food production and consumption more 
sustainable, strengthen the local food sector, connect people through food, create 
more awareness about the food we eat and also revive the joy of it.  

Sustainable food supply 
chains 

Socio-environmental research and policy-making regarding sustainable food supply 
chains is essential in the creation of sustainable and just cities. 

Sustainable Households  

With much energy being used to heat or cool poorly designed or insulated buildings, 
this approach examines initiatives seeking to improve energy efficiency, namely the 
energy performance of building as a means of lowering carbon emissions to create 
carbon-neutral habitats, communities and cities. It also examines supply of 
renewable energy as a means to mitigate climate change, provide access to 
affordable clean energy and create job opportunities. 

Participatory pollination  

With governments being pushed to declare Biodiversity Emergency after recent UN 
warnings, pollinators (birds, bees, ants etc) have been identified as essential to 
healthy and functioning ecosystems, their extinction could cause massive food 
shortages and possible societal breakdown, their role in protecting areas for 
biodiversity to flourish is now critical for human wellbeing (TEEB, 2010). Participatory 
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processes to ensure natural pollination include citizen science approaches in projects 
based around nature-based solutions (NBS). 

Transition towns  

Transition Towns (more commonly referred to as the Transition movement) refers 
to community-based initiatives that address the complex challenges of our time by 
developing community resilience and creative innovation for sustainability, with a 
great variety of approaches to create a low-carbon future and nurture a caring 
culture.  

Municipalities in 
Transition  

Municipalities in Transition is a key approach designed to help communities and 
municipalities to collaborate well to create systemic change for sustainability. 

Urban development 
through cultural 
solutions 

Urban development through cultural solutions is about using arts and cultural 
heritage (e.g museums, old industrial sites etc.) to develop (degraded) urban spaces. 

 

Although this list might suggest that these approaches are isolated or static, we would like to 

emphasize that in practice many of these approaches are interconnected, interdependent, overlap 

and are continuously evolving. The framing of these approaches is very much a result of a discourse 

analysis of major EU-funded projects done by the consortium researchers and result of our database-

making process. Meaning that approaches are assemblages of ideas, objects, activities and actors and 

have lots of internal diversity. For these reasons it does not  make sense to compare approaches in 

and by itself, and assess and rank them (for example, according to their transformative potential). As 

we will argue in the next section, in which we will outline our political transitions perspective, it is 

rather about exploring how they can be transformative i.e. in what ways and under what conditions 

they (can) contribute to challenging, altering and/or replacing structures and institutions of 

unsustainability and/or injustice and the different roles each approach might play in the different 

phases and dimensions of ongoing transitions towards more sustainable and just cities.  

 

 

3. A transition perspective on sustainable just cities 

 

Transition research is a relatively new, interdisciplinary field of research that emerged out of a 

coalescence between various other ‘interdisciplines’, including innovation studies, science and 

technology studies, complexity theory and governance theory (Grin et al. 2010, Markard et al. 2012, 

Loorbach et al. 2017). Underlying these different backgrounds and perspectives, lies a shared focus 

on transitions: processes of long-term change in which the societal systems are structurally 

transformed.  

 

3.1. The politics of just sustainability transitions in cities 

 

While the original focus of the field has been on socio-technical systems (e.g. transport, energy, 

agriculture, etc.), recent years have seen increasing attention for urban transitions (Frantzeskaki et al. 

2018) and for the more social and political aspects of transformative change. This includes explicit 

attention for topics of power, politics and agency (Voß et al. 2009, Geels 2014, Avelino et al. 2016), 

grassroots innovation (Seyfang & Smith 2007, Haxeltine & Seyfang 2012, Smith & Stirling 2018), and 

transformative social innovation (Moulaert et al. 2013, 2017, Avelino et al. 2019). While the majority 
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of transition research still has a focus on socio-technical system innovation, one could argue that the 

above mentioned references represent a (partial) ‘socio-spatial’ and ‘socio-political’ turn in transition 

research, with increasing insights from sociology, political science, anthropology and social 

geography.  

 

As part of that development, there have also been a growing number of voices calling for more 

attention to the (in)justice dimensions of transitions (Swilling & Annecke 2012, Van Steenbergen & 

Schipper 2017). Much of the transition literature has approached sustainable development as a 

concept that is intrinsically complex, normative, subjective, and ambiguous (Kasemir 2003, Rotmans 

2005). Some basic features of sustainability that characterize the concept; it is an intergenerational 

phenomenon, it operates at multiple scale levels, and it covers socio-cultural, economic, and 

ecological dimensions. In the broadest sense, sustainable development refers to both environmental 

concerns as well as “concerns of socio-economic well-being and equality” (Hopwood et al. 2005). 

However, critics have observed that in many discourses and practices on sustainability, there is a blind 

spot for socio-economic inequalities and political struggle of (re)distribution of costs and benefits 

(Agyeman 2008, Swilling & Annecke 2012, Jhagroe 2016). For example, greening projects may even 

contribute to the reproduction of injustice through (often unintended) processes like e.g. green 

gentrification (Anguelovski et al. 2018, Perseall & Anguelovski 2016). As such, there is an explicit need 

for more attention to (different types of) (in)justice in the context of sustainability discourses and 

practices. This is why we consistently refer to sustainable and just cities. 

 

By centering on the concept of justice alongside sustainability, we aim to emphasize that sustainable 

urbanism is not about being colour-blind, class-blind or gender-blind when evaluating projects or 

approaches, but rather about paying particular attention to processes of exclusion of ethnic 

minorities, people with lower-incomes (and/or in poverty), elderly people and female residents from 

the benefits of e.g. urban renewal projects or specific low-carbon initiatives (distributional justice). At 

the same time, we also acknowledge (challenges to) their ability to participate in the design, creation, 

implementation, and management (participatory and procedural justice) of initiatives or solutions, 

and to see their ethnic, racial, age, and gender needs, preferences, and uses included when urban 

(sustainable) projects or interventions are being planned, implemented, and designed (that is 

interactional equity or justice as recognition). This thus includes issues of exclusion in terms of, inter 

alias, ethnicity, race, income, age and gender (and the linkages across these categories, i.e. 

intersectionality) and the impact of exclusion on distributive justice (e.g. equitable distribution of 

material resources and services), procedural justice (e.g. participatory and democratic decision-

making), and recognition justice (e.g. culturally inclusive practices). These types of exclusion and forms 

of justice are central to applied and theoretical work on urban justice and the just city in the context 

of Western urbanization (cf. Agyeman et al. 2003, Mohai et al. 2009, Schlosberg 2007, 2013, 

Anguelovski 2015, 2016).  

 

Studies of environmental justice generally cover distributive justice (e.g. equitable distribution of 

material resources and services), procedural justice (e.g. participatory and democratic decision-

making), and recognition justice (e.g. culturally inclusive practices) (Schlosberg 2013). Recently, 

Anguelovski et al. (2020) proposed to move beyond this “framework of justice as a trilogy (…) toward 

a more fluid model for examining, analyzing, and addressing justice and equity” in the urban context, 

so as to provide more relational and intersectional attention for material and immaterial power 
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structures. A more inclusive definition of justice as a very broad and contested notion, is offered by 

Kotsila et al. 2020: 

 

“Justice is understood here as a variegated set of conditions ― substantially concerned with 

distribution of resources, political processes, and social recognition ― that allows for full 

human flourishing (Nussbaum, 2000; Schlosberg, 2013). If conditions within a given society 

systematically support some, but hinder other individuals or groups with regard to basic 

flourishing (i.e. thriving within reasonable limits) according to achievable outcomes that they 

value in order to live a healthy and fulfilled life, then that society is to some degree unjust 

(Fraser, 1995; Nussbaum, 2000; Schlosberg, 2013). Thus, justice is fundamentally about how 

societies mend (or exacerbate) social inequities that stop some people from flourishing, and 

the fundamental threads of justice are formed by the different types of inclusions or 

exclusions that might affect the capacity to ensure equity. Because of its broad application, 

we recognize that justice is a disputed concept, which is mobilized in numerous forms toward 

many ends. (Kotsila et al. 2020)”.  

 

We full-heartedly agree that research and practice in sustainability transitions need to pay more 

attention to issues of (in)justice and that we need to consider what transition research can learn from 

research on social and environmental justice. However, very few studies reflect on what research on 

(in)justice in relation to sustainability can learn from transition research, and what a transition 

perspective can add to understanding societal change towards more just and sustainable cities. Hence, 

in the next sections we identify what are the implications of a transition politics perspective on 

(approaches to) sustainable and just cities.   

 

3.2. A transition dynamics perspective on sustainable just cities 

 

A very important starting point of transition research is that current societal challenges – including 

economic, social and ecological crises – are persistent and interconnected and that in order to tackle 

these challenges, innovation is not enough: we need systemic, transformative change. We also need 

innovation, but it needs to be innovation of a particular kind and in particular combinations with other 

strategies. Here the distinction between ‘innovation’ and ‘transition’ is an important one. Although 

innovation can contribute to transitions at the level of societal systems, it does not necessarily do so. 

On the contrary, innovation can in fact be used to adapt and optimize the structures in existing 

systems, as such even hampering a transition in that system. We can define innovation in the broadest 

sense as ideas, objects or activities that change socio-material relations, involving new ways of doing, 

thinking and organising (Avelino et al. 2019, Pel et al. 2019, Loorbach et al. 2020). Such innovation can 

be transformative (i.e. contribute to transitions) to the extent that it challenges, alters and/or replaces 

existing dominant structures and institutions in the socio-material context (Haxeltine et al. 2017, 

Avelino et al. 2019).  

 

If we translate these transition insights to think about sustainable and just cities, we can argue the 

following. The current challenges of urban injustice and unsustainability are persistent and 

interconnected and require systemic, transformative change, i.e. transitions. Hence any single 

approach (be it an innovation or other type of alternative, initiative, project, policy, or solution) is in 

itself not enough to tackle urban injustice and unsustainability. Some approaches, when not combined 



Work in progress. Please do not cite or distribute without permission from the authors. 

17 
 

with others, may even (unintendedly) reproduce patterns of injustice and/or 

unsustainability.  Approaches can (in combination) contribute to just sustainability transitions to the 

extent that they challenge, alter and/or replace current structures and institutions that are 

reproducing unsustainability and injustice. 

 

The transformative dimension of approaches is a gradual process characteristic. Rather than aiming 

to evaluate whether an approach is inherently transformative or not, it is about exploring how, when 

and the extent to which this approach can be transformative, i.e. contribute to challenging, altering 

and/or replacing problematic structures and institutions. Such a process perspective is central to 

transition research and implies studying how innovations and the institutional environment are 

changing over time, and how different initiatives and approaches are playing different roles at 

different phases and places of the system, including the development of new resources and new 

institutions, as well as adjusting and phasing  out existing structures and institutions (Loorbach  2014, 

see figure 1 below). 

 

Such a process perspective on transformative change also comes with an explicitly dialectic view that 

acknowledges that even when innovations are challenging (some aspects of) dominant institutions, 

they can meanwhile also reproduce (other aspects of) these or other dominant institutions (Pel & 

Bauler 2014, Haxeltine et al. 2017). It has been argued that successful innovations are those that 

manage to navigate this paradoxical and dialectic confrontation with the existing system: on the one 

hand being able to translate innovative elements to the mainstream context, while at the same time 

holding on to the radical core of the innovation (Smith 2006, 2007). This paradox lies at the heart of 

the very concept of transformative change, and at the core of transition theory. In order for an 

innovation to have transformative impact, some form of diffusion, mainstreaming or 

institutionalisation must occur, and in that process, the innovation – by definition – loses some of its 

original innovativeness. While ‘co-optation’ or ‘capture’ are generally framed as undesirable in the 

context of innovation and change, it is important to remember that if innovation is to have a lasting 

transformative impact on its environment, it is actually meant to be captured at least to a certain 

degree, in some aspects, and by some parts of the surrounding system (Pel 2016). 

 

 

 
Figure 1: Dynamics of societal transitions as iterative processes of build-up and breakdown over a 

period of decades. Also known as “the X-Curve” (Loorbach et al. 2017). 
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Applying this transition process perspective to thinking about approaches to sustainable and just 

cities, we argue the following:  

• It is not about judging which approaches are inherently transformative or not, but rather 

about exploring how they can be transformative i.e. how they (can) contribute to challenging, 

altering and/or replacing structures and institutions of unsustainability and/or injustice.  

• The approaches themselves are in differing phases of development and in different transition 

contexts, some more focused on the promotion of new ideas and practices, while others have 

already moved on to more institutional dilemmas. The extent to which an approach tackles 

(un)sustainability and/or (in)justice, explicitly or implicitly, may be particularly related to  the 

development phase or transition context that the approach is in.   

• Different approaches play different roles in the different phases and dimensions of ongoing 

transitions towards more sustainable and just cities. While some may focus more on 

prefiguring alternative ideas and practices, others may focus more on contentious actions to 

challenge injustice. It is particularly the aggregate combination of these different foci and 

strategies that produces transformative potential.  

• Sustainability and justice are inherently contested concepts. There are inherent paradoxes 

and tensions in transformative change towards sustainable and just cities. Not only are there 

inherent tensions between sustainability and justice (Ciplet & Harrison 2019 - see more 

below), there are also paradoxes and tensions within each approach regarding the extent to 

which it is both transforming and reproducing existing structures. While one approach may 

be transformative regarding certain structures of injustice, it may still be reproducing other 

structures of injustice. 

 

To elaborate on that last point, in their article on “transition tensions”, Ciplet & Harrison (2019:3) 

identify three categories of tensions between justice and sustainability: (1) ‘sustainability-inclusivity’ 

tensions (between “rapid and bold policy action in time-sensitive contexts and inclusive governance 

processes”), (2)  ‘sustainability-recognition’ tensions (“between sustainability performance and 

recognition of diverse value systems and rights”), and (3) ‘sustainability-equity’ tension (between 

“achieving sustainability performance and equitable distribution of benefits and burdens”). For each 

category, they elaborate on a considerable amount of dilemmas, competing priorities and potential 

outcomes. Taking these transition tensions as a starting point, makes us wonder about the complexity 

of tensions and dilemmas faced by the approaches that we have mapped, and the specific urban 

initiatives in which they are applied. 

 

Last but not least, there is also another paradox and tension that is inherent to transitions, that is 

particularly complicated. Transition theory teaches us that transformative change often starts small, 

in spaces where innovation and alternatives can develop (i.e. “niches”) and deviate from the dominant 

status quo. These spaces are - by definition - limited in the extent to which they can be inclusive from 

the start. In many cases, approaches that are outside the mainstream, sometimes even marginalised, 

cannot reach the majority of people exactly because there are systemic obstacles to their equitable 

expansion. As a result, both access to such approaches and their impact are limited. As such, when we 

evaluate the approaches in terms of e.g. how inclusive they are, or how much transformative potential 

they have, we need to take into account this inherent inclusion-exclusion paradox of radical change, 

deviation and marginalisation.  
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3.3. Sustainable & Just Cities by & for whom? Multi-Actor Perspective 

 

Taking a political transition perspective on sustainable and just cities means an explicit attention for 

power relations, which in turn raises the question of who is (not) involved in and affected by 

(un)sustainable and (in)just cities. The multi-actor perspective (Avelino & Wittmayer 2016, 2019) is a 

conceptual model to analyse (shifting) power relations between the role of different actors and the 

institutional logics within processes of change.  

  

This perspective builds on the ‘Welfare Mix’ model (Evers and Laville 2004, Pestoff 1992) and 

distinguishes different institutional logics along three axes: 1) informal – formal, 2) for profit – non-

profit and 3) public – private. The state is characterized as non-profit, formal, and public; the market 

as also formal, but private, and for-profit; and the community as private, informal, and non-profit. 

Finally, the ‘hybrid sphere’ is conceptualized as an intermediary sector overlapping the other three. 

This sphere includes non-profit organizations as well as intermediary organizations (e.g. social 

enterprises or cooperatives) that cross institutional boundaries (between profit and non-profit, 

private and public, formal, and informal). While sectors in themselves can be and often are framed as 

‘actors’, they can also be approached as ‘institutional logics’ or ‘frames of reference’ within which 

collective or individual actors operate and with which they interact. These logics are not fixed, rather 

the boundaries between them are contested, blurred, shifting and permeable.  

 

The multi-actor perspective unpacks different levels of actor aggregation within the broader 

institutional logics. Each institutional logic can also be viewed as a site of struggle and/or cooperation 

among different individual actors (e.g. the state as interactions of politicians, civil servants and voters; 

the market as interactions of consumers and producers). In each institutional logic, individual actors 

tend to be constructed in a different manner, ranging from ‘resident’ or ‘neighbour’ to ‘citizen’ or 

‘consumer’. These constitute the roles of individual actors. A single individual can be referred to in 

different roles in different institutional logics, e.g. a policy-maker is also a citizen, neighbor, consumer 

and possibly a volunteer in their free time (see Figure 4 below). 
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Figure 4: Multi-actor Perspective (adapted from: Avelino & Wittmayer 2016) 

 

Obviously, and in contrast to the figure above, the dimensions of different institutional logics are not 

neat and equal, perfectly aligned and balanced triangles. Instead, there is constant struggle and 

contestation over how these institutional logics should be named, shaped and positioned towards 

each other. The multi-actor perspective specifically aims to identify and explore how power relations 

change, both across institutional logics and within institutional logics between different organizational 

and individual roles.  

 

From the perspective of the MaP, institutions or regimes turn problematic – and thus needing 

transformative change – to the extent that they represent undesirable power relations between 

actors, e.g. power relations that are unequal, oppressive or unproductive. The object of 

transformative change then becomes those problematic power relations: they are that which is to be 

challenged, altered and/or replaced. Here the different levels of aggregation in the MaP-perspective 

also become particularly pertinent. Power relations can change at the macro level of institutional 

logics i.e. the relations between state, market, non-profit and community. At the same time, power 

relations can also change at the micro-level, between different actor roles within and across those 

institutional logics, e.g. between consumers and producers, between citizens and politicians, between 

men and women. This then raises the question to what extent power relations can be transformed at 

the micro-level, without them being transformed at the macro-level – or vice versa. Based on the MaP-

perspective, we propose to explore transformative change both at the macro-level and the micro-

level, both having transformative potential in their own right, and then make the interdependencies 

between these levels a matter for empirical analysis.  

 

 
 

Figure 5: Multi-Actor Perspective on Power Relations - Macro-level (left) and Micro-level (right)  

 

Understanding the different logics and roles of multiple actors in these urban contexts and domains, 

and how the power relations between these actors and logics are shifting, is crucial for UrbanA’s 

ambition to link issues of ecological sustainability to social (in)justice. Through its attention to power 

relations, the multi-actor perspective serves to specify urban sustainability transitions as not only 
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socio-technical but also socio-political processes. A more explicit socio-political perspective invites us 

to view changing actor relations and actor roles as being at the center of urban development.  

 

Applying this multi-actor perspective to reflect on approaches to sustainable and just cities, has the 

following implications:  

• We can use the multi-actor perspective to compare/analyse approaches in terms of: 

o characterising the approaches themselves in terms of their own primary institutional 

logic (e.g. state driven, market driven, community driven, non-profit or hybrid)  

o the different individual/organisational roles that are involved in this approach (which 

likely cross all institutional logics) 

o assessing how the approaches (may) affect micro- and macro-level power relations 

• Just and sustainable cities for whom? Looking from a multi-actor perspective emphasizes that 

the tensions don’t only exist between justice and sustainability, or between different kinds of 

justice, but also between (in)justices for different groups of people and the different roles 

they play in different institutional contexts. What may seem just for all recognised citizens 

(state-logic), may not turn out just for all consumers (market logic) or neighbours/ family 

members (community logic), or for non-recognised citizens.  

• Each city has a different institutional fabric and context. Approaches are part of a broader 

institutional context characterized by a specific mix of institutional logics and power dynamics. 

The effect of the approaches on justice and sustainability is thus highly dependent on.  the 

existing power relations within those cities and the wider institutional environment. As such, 

one cannot too easily generalise the extent to which one approach will (not) contribute to 

(in)justice, as this is highly dependent on e.g. the welfare provisions available in the 

urban/national context 

• Approaches may have consequences across different institutional logics, including (intended 

or unintended) mechanisms of exclusion and injustice. For instance, a policy intervention may 

have unintended and perverse effects in the market or community context, or vice versa. 

Especially when assessing which approaches can be transferred, replicated, scaled, 

mainstreamed and diffused, it is important to be aware that each institutional logic comes 

with its own processes of institutionalization, e.g. standardization and bureaucratization 

(state logic), commercialization and commodification (market logic), socialization and 

normalization (community logic). Each of these processes comes with (intended and 

unintended) mechanisms of inclusion and exclusion. The question is who is being included and 

who is being excluded, in which ways and according to which logic (commercial, bureaucratic, 

social, etc.).  

• Although each urban context is unique, there is a general trend of neo-liberalisation across 

European cities, in which there is a relative dominance of public-private partnerships and a 

formal state and market logic (Avelino & Wittmayer 2016). As such it becomes pertinent to 

reflect on how approaches may affect these existing power dynamics. However,  there is a 

difference between micro-level and macro-level power relations, which has implications for 

judging the (potential) (in)justice contributions of approaches. An approach can do something 

to improve power relations at the micro-level within one particular logic and context, without 

necessarily challenging or improving macro-power relations. In that case, it still has 

transformative potential and can still contribute to tacking (in)justice within a specific context, 

albeit limited.  
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3.4 Urban Transitions and Translocal Diffusion of Urban Initiatives 

 

UrbanA starts from the premise that cities play a key role in responding to the challenges of our time. 

Cities, or the urban, is a scale where multiple political, cultural, environmental and economic 

challenges are increasingly being felt and become tangible in people's lives. Exacerbated 

by  urbanisation, it is also the scale where people undertake initiatives and interventions to shape 

their living environment and counteract certain (un)desired developments and practices. However, 

defining what is and isn’t urban is often subjective. While formal administrative boundaries of cities 

often have historical or political meanings, what actually is perceived and consists as the city has 

shifting meanings (e.g. a small ‘city’ might also be seen as a ‘town’ or ‘village’) and demarcations (e.g. 

what administratively could be in the city limits might also be perceived as a peri-urban area). 

However, the urban is often used in contrast to the rural, which generally indicates features such as a 

low-population count, low levels of infrastructure, low density of buildings and an agricultural-based 

area. Taking these contestations into account, the UrbanA database is explicitly focused on 

approaches that have an explicit relevance for sustainability and justice in urban and peri-urban 

contexts. Although the UrbanA project is explicitly focused on European cities, we do take an explicit 

‘translocal’ perspective.  

 

The notion of ‘translocal’ refers the connectedness between different localities (Greiner and 

Sakdapolrak 2013), not only across different spatial scales (e.g. national, regional, global) but also 

between different kinds of places (urban-rural, online-offline, present-future). This translocal 

perspective also has implications for the way in which the transformative potential of urban initiatives 

is assessed. Transition research includes many frameworks and typologies to assess how the 

transformative potential of innovation is increased, through e.g. ‘scaling out, scaling up, scaling deep’ 

(Moore et al. 2015), ‘deepening, broadening, scaling-up’ (VandenBosch, 2010), ‘replicating, scaling-

up, translating’ (Smith 2007, Seyfang&Haxeltine 2012), ‘shielding, nurturing, empowering’ 

(Smith&Raven 2012), or ‘replicating, partnering, upscaling, instrumentalising, embedding’ (Gorissen 

etal._2018). Recently, there has been increasing interest in the role of transnational connections (e.g. 

Coenen & Truffer 2012, Feola & Nunes 2014, Feola & Him 2016) and in the so-called ‘translocal 

diffusion’ of innovation (Loorbach et al. 2020). While many innovation initiatives are locally rooted, 

they are also translocally connected in regional, national and global networks, and it is this particular 

combination of local embeddedness and transnational connectedness that empowers actors to 

“persist in challenging, altering and replacing dominant institutions (...) despite of the unfavourable 

power dynamics” that they face in their direct institutional context” (Avelino et al. 2019b:18).  

 

Furthermore, a translocal perspective also means not studying cities in isolation but rather their 

translocal connections, with other cities, with other levels of governance and identity, and with rural 

areas. An important implication thereof is that any assessment of how ‘(in)just’ or ‘(un)sustainable’ a 

city is, should never solely refer to what happens within the boundaries of the city, but also explore 

(in)just and (un)sustainable consequences (whether intended or unintended) for other localities. This 

means that we take the connections between different localities as a starting point in UrbanA. For 

example, we take into account the translocal connections between different cities, regions and 

countries, but also between the local and global scale, between urban and rural, between the digital 

world and the offline world, between formal institutions and the grassroots level. Future work in 

UrbanA will take a deeper dive into how to increase the transformative potential of urban initiatives 
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translocally. Especially WP5 aims to support processes and develop materials through which actors 

can be inspired and benefit from lessons learned in governance interventions developed for specific 

urban contexts elsewhere. 

 

• Applying this translocal perspective to analyse approaches to sustainable and just cities, has 

the following implications:  

• Societal challenges are concentrated in urban contexts, the densification of which provides 

fruitful breeding ground for alternative approaches while at the same time also densifying the 

institutional barriers to change and innovation.  

• Understanding the transformative potential of approaches to sustainable and just cities 

requires us to acknowledge how they are locally rooted in specific local instances as well as 

how they are translocally connected in translocal networks.  

 

 

4. Insights on (the transformative potential of) approaches to sustainable just cities 

 

The purpose of this section is to make sense of what we’ve learned during the database-making thus 

far. In other words: what do the approaches and the co-creative process teach us about ways to make 

cities more just and sustainable? What is the transformative potential of these approaches in the 

context of rapid social change and pressing urban sustainability challenges? Based on the previous 

section, we can formulate the following questions to be asked about the approaches in the database:  

 

1. What is the (trans)local emergence and diffusion of approaches in and across urban 

contexts?  (4.1) 

2. How to link or deal with the tension between sustainability and justice? (4.2) 

3. What role do different approaches play in different phases and dimensions of ongoing 

transitions towards just and sustainable cities? (4.3) 

4. What are the dominant institutional logics of the selected approaches and which logics are 

they challenging / trying to change? (4.4) 

 
5.1 Translocal emergence and diffusion of approaches in and across the urban context  
 

What is the (trans)local emergence and diffusion of approaches in and across urban contexts? 

Although we explicitly selected projects that were especially relevant for the urban context, the 

mapping of approaches affirms that cities are a fruitful context to think of and work on approaches 

towards justice and sustainability. This relation is two-sided. On the one hand, urban environments 

harbour the conditions necessary for approaches to develop and diffuse. The concentration of a 

diversity of people and resources (like ideas, money, infrastructure, social networks etc.) make cities 

a fertile ground for approaches to emerge. However, for some approaches the concentration of these 

resources might be a barrier. In particular, when this concentration of resources is accompanied with 

high land prices and tight regulations (e.g. zoning-regulations) which might impede approaches to 

connect to urban contexts. As has been the case for ecovillages (Van Schyndel Kasper, 2008). On the 

other hand the mapped approaches are suitable for tackling the specific sustainability challenges of 

cities. Like providing access to safe water, clean air, healthy food, affordable transport and the right 

to (social) housing. The underlying drivers of (in)justice are intensified by rapid processes of 
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urbanization and are embedded in the current modes of governance and existing social inequalities 

(cq. Schipper et al. 2019). This does not mean that approaches are exclusively relevant for cities or are 

inherently urban. The mapped approaches which were developed in the urban context might as well 

be relevant for peri-urban and rural areas. Additionally, approaches that are not specifically urban like 

ecovillages, alternative indicators or general approaches that provide analytical frameworks to 

evaluate initiatives (e.g. impact assessment frameworks) might also harbor relevant insights for 

tackling specific urban challenges. 

 

While most approaches recognise the primacy of the urban level, many do acknowledge the multi-

sectoral and multi-scalar nature of the challenges at hand. Since the starting point of our mapping 

process was the pool of EU-funded projects, most of our approaches focus on the European context 

or a specific urban area in Europe, but many of these approaches are part of global networks and 

movements (e.g. community gardens, fablabs, social food movements). Additionally, during the first 

Arena Event one of the online participants in the roundtable session on ‘regeneration of disused urban 

land’, pointed out that the approach to urban regeneration of the government in her home-country 

in Eastern Europe differs fundamentally from how cultural heritage in  North-Western European cities 

is addressed and valuedi. That is to say, also within the European context there are vast diversities 

within and between countries and cities that shape the specific manifestations of an approach.  

 

The differences between places and contexts, and the translocal, adaptive and multi-scalar nature of 

approaches underline the importance of shared monitoring frameworks by cities for facilitating 

learning across contexts. In this sense, the emergence of city networks for learning is an approach to 

work on just and sustainable cities in itself. The same goes for specific research methods and 

approaches (for example pathways and scenario-building). Many of the approaches in the Wiki are 

part of translocal networks, examples include: 

• The International Co-operative Alliance, connecting Co-living, co-housing & intentional 

communities as well as several other initiatives around Sharing and cooperatives for urban 

commons 

• The International Observatory of Participatory Democracy (OIDP) connects communities and 

municipalities working on Democratic innovation through recognition, Governance and 

participation processes and Participatory budgeting 

• Fablabs network - connecting Digital fabrication workshops across the world 

• Transition Network - connection Transition towns initiatives across the world 

• Global Ecovillage Network - network of Ecovillages 

• Shareable, incl. Sharing Cities - connecting and empowering urban initiatives aiming around 

Sharing and cooperatives for urban commons 

• Networks like Timebanking and the European Federation of Ethical and Alternative Banks 

(FEBEA) that experiments with alternative Financial practices and instruments such as 

complementary currencies and cooperative ethical banks.  

 

Highlighting the existence of these networks is important to acknowledge the transformative potential 

of these approaches. In a study of how four of the abovementioned networks (Participatory 

Budgeting, Impact Hub, Sharing Cities and Transition Towns) develop counter-narratives of urban 

economic development, Longhurst et al. (2016:5), it is argued that “to label these as only 

https://wiki.urban-arena.eu/index.php?title=Ecovillages
https://wiki.urban-arena.eu/index.php?title=Beyond_GDP_indicators
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https://wiki.urban-arena.eu/index.php?title=Community_gardens_and_food
https://wiki.urban-arena.eu/index.php?title=Digital_fabrication
https://wiki.urban-arena.eu/index.php?title=Social_food_movements
https://wiki.urban-arena.eu/index.php?title=Regeneration_of_disused_urban_land
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‘experiments’ belies the fact that they are already entangled and reconfiguring the socio-material 

fabric of the city: that they are having real material consequences, both within their immediate 

localities and beyond” and that “the acknowledgement of their existence therefore is not only to open 

up the possibility space of what urban transformation might entail, but is to also challenge dominant 

imaginaries of urban economies, so we can begin to imagine the city as a site of multiple, co-existing 

and overlapping diverse economies”.    

 

During the parallel session on learning during the first Arena Event the participants concluded that we 

should be aware of oversimplifying translation processes from one city to another, since success 

stories in one context may not have similar positive results or effects in another. In the UrbanA project 

this question of learning across contexts will be taken up in WP5. This does not mean that the lessons 

learnt presented in this paper only apply to this set of mapped approaches. The transitions perspective 

implies that the lessons learnt and the questions we pose are relevant for anyone who wants to work 

on and think of transformation. 

 

5.2 Interlinkages between sustainability and justice 
 

How to link or deal with the tensions between sustainability and justice?  We first reflect on the notions 

of sustainability and justice, and how these are addressed by the approaches in the database. 

Subsequently we reflect on the interlinkages between the two.  

 

Sustainability  

A number of approaches have an explicit focus on environmental benefits and/or aim to have positive 

ecological impacts. Examples are Nature-Based Solutions (NBS) which have the potential to contribute 

to climate and water resilience by responding to flooding, heat stress, drought, poor air quality, 

biodiversity, the carbon cycle, soil consumption and use of natural resources in urban environments. 

As pointed out in the Wiki-page on Nature-based solutions:   

 

“On the one hand, NBS aim at increasing availability of green/blue spaces which are beneficial to all 

people, some address explicitly disadvantaged areas, as to mend past injustices in underprivileged 

neighborhoods, and some aim specifically at including/addressing the needs of vulnerable groups (like 

children, the elderly). However, on the other hand, counter-effects of NBS (like gentrification) are only 

now beginning to be studied as drivers of injustice, and wider issues of uneven patterns of participation 

in public debate/workshops/consultations continue to persist and express also in NBS projects." 

(Source: Nature-Based Solutions). 

 

A more specific example is urban farming that combines closed-loop systems for sustainable water, 

nutrients, and waste management in order to create more resilient cities. A related approach, short 

food supply chains, address sustainability through the reduction of  distance travelled for food, water 

use and multifunctional land use. Participants of the first ArenA event in Rotterdam also highlighted 

the added value of increased connection of consumers to their food and increased transparency in 

the production of their food. Other approaches, like energy and mobility solutions, consider 

sustainability issues from the perspective of smart and sustainable green growth and improved 

efficiency. Lifestyle and changing behaviour is another angle to work on sustainability.  

https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions
https://wiki.urban-arena.eu/index.php?title=Sustainable_food_supply_chains
https://wiki.urban-arena.eu/index.php?title=Sustainable_food_supply_chains
https://wiki.urban-arena.eu/index.php?title=Energy_and_mobility_solutions
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For example, social food movements address behaviour by focussing on eating habits as a way to 

reduce one’s ecological footprint: “Changing one’s habits, taking up specific food choices or 

questioning certain food practices can be aimed at contributing to a more ecologically sustainable 

environment (and food system). For example by raising awareness of the variety of animal and plant 

breeds (biodiversity)”. Sometimes this is done from a moral and/or political perspective. Similarly, 

short food supply chains put their focus on the vulnerability of the current food systems, by making 

visible the carbon footprint of conventional food chains, counters trends of food commodification and 

detachment and the related inequalities. These include the existence of so-called ‘food deserts’ and 

socio-economic determinants of unhealthy diets. Both for social food movements and (some) NBS, 

health is an important dimension as well. With regards to NBS, the focus is mainly on the (mental) 

health impact of urban environments. 

 

On the other hand, as the database shows, approaches that explicitly aim to have positive 

environmental impacts might have unexpected negative consequences. On the micro level an example 

is the regeneration of brownfield sites that lead to the intensification of recreational useii (see textbox 

2). Also, approaches with a one-sided focus on centralized large-scale technocratic solutions, can 

unintendedly reproduce environmentally extractive systems of economic growth, which can lead to 

negative environmental consequences on a macro level.  

 

For other approaches, the environmental sustainability impacts or benefits are less apparent or 

indirect (e.g. culture for empowerment). This applies to co-learning and knowledge brokerage in which 

sustainability might be one of the (many)  goals or orientations, as well as to the process or 

crowdsourcing that might contribute to the sustainability of a project. The wiki-page of sharing and 

cooperatives for the commons sums up how approaches that don’t have environmental sustainability 

as an explicit aim, might contribute to it indirectly. As the wiki-page reads:  

 

“Socio-environmental sustainability is not necessarily central to the goals of commoning/cooperative 

projects, but sustainability issues have increasingly become a central preoccupation of citizens and 

movements, thus are being increasingly reflected also in such projects. The community-supported 

agriculture initiative studied under INCONTEXT project, for example, has a strong sustainability 

perspective as it promotes organic food of proximity, reducing the use of agrochemicals and avoiding 

embedded energy consumption (transportation). Many of the sharing initiatives directly address issues 

of sustainability, as they have to do with the reduction of waste (through recycling/repairing/reusing 

materials, avoiding food waste) or the production of renewable/cleaner energy (through 

cooperatives), or by optimising the use of space and resources (in co-housing or co-working 

arrangements). Moreover, in places of sharing and conviviality, it is also the case that ideas (often 

about sustainability) circulate faster and with more potential for innovation, which in turn can enable 

sustainable transformations. The idea of sharing can indeed link sustainability and justice as it can 

enable redistribution of scarce resources in innovative ways”. 

 

This quote shows that positive environmental impacts might be achieved without it being the main 

focus of an approach. For example because of the values of the people involved or the principles that 

underlie the alternative ways of organizing, such as proximity, reuse and recycling. The same goes for 

Right to Housing initiatives that do not necessarily seek to achieve environmental sustainability as the 

https://wiki.urban-arena.eu/index.php?title=Social_food_movements
https://wiki.urban-arena.eu/index.php?title=Sustainable_food_supply_chains
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end goal, but, in the spirit of and by challenging the neoliberal economy, this approach does advocate 

for the reuse (and when needed the renovation) of existing vacant spaces. 

 

Lastly, none of the approaches in the database seem to pay explicit attention to the intergenerational 

dimension of environmental sustainability. Also none of the approaches seem to explicitly take into 

account the different cultural or religious notions on sustainability. Although some approaches do pay 

attention to cultural differences in the context of co-creation and governance. Reiterating what we’ve 

written in section 3, the question ‘injustice for whom?’ does not only relate to displaced people in a 

specific urban neighbourhood, but also includes farmers in the hinterland, future generations, the 

non-human animal world. This seems to be a gap in the approaches that are currently in the Wiki on 

Sustainable Just Cities. The food-related approaches do seem to be most sensitive to these dimensions 

of sustainability.  

 

Justice  

Many of the projects and approaches do not pay explicit attention to justice as a dimension of 

sustainability. In some cases, these approaches do in fact address power relations for example by 

challenging a toxic discourse and stigma of specific groups without explicitly framing their efforts in 

terms of justice. Such as the stigma around youth groups as being ‘troublesome’ (see wiki culture for 

empowerment). Other approaches have a more implicit and indirect focus on justice via participatory 

processes, deliberation, pluralism and inclusion. Such processes can be tied to e.g. procedural justice. 

An example of such an approach are Experimentation labsiii. This Wiki-page reads: “Justice is not 

explicitly a theme in the content of urban experimentation labs, but notions of justice as a principle 

arise along the co-creation theme, where local citizens and community groups can have access to fair, 

open and transparent processes of city making”. A similar rationale applies to the approach of co-

learning and knowledge brokerage, which emphasizes that: “Achieving environmental and social 

sustainability is a multi-faceted and multi-layered challenge which requires the joint work and 

synchronisation of efforts from a number of institutions and actors, at multiple scales. In order for this 

process to bear fruits, knowledge needs to be translated, circulated and reflected upon collectively, 

breaking professional, institutional and social boundaries”iv. However, the wiki-page on co-learning 

and knowledge brokerage also reflects on the ambiguity of the extent to which these processes of co-

creation actually lead to procedural justice:  

 

“Whereas the driving goal of knowledge brokerage networks and actions is to better understand and 

address urban challenges, this is not always necessarily done with the same attention to justice. 

Namely, whereas breaking institutional and disciplinary silos is likely to contribute to more integral 

understandings and timely reactions with regards to some existing socio-environmental inequalities 

and injustice, it is not guaranteed that these processes of brokerage will not also reproduce or ignore 

other types of injustice. This is particularly the case when knowledge about complex issues of 

sustainability is shared and asserted mainly between high-level bureaucrats, academics and 

policymakers, excluding more grassroots demands, experiences and knowledge”.   

 

This quote shows that processes of knowledge brokerage that exclude grassroots voices and demands, 

might lead to integral understanding of urban challenges, but reproduce or ignore other types of 

justice. Such participatory approaches also bear the risk of becoming a tokenistic exercise. In this way 
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these innovations potentially ignore the ethics and political consequences of mobilising citizens in the 

context of retreating government and welfare state arrangements. In the case of Experimentation 

Labs, the Wiki-page reads:  

 

“...as case findings show, some urban labs (or larger-scale clusters of labs) include membership fees in 

order to be part of decision making, while in smaller-scale examples the process followed for the 

selection of participants is not clear and appears to be controlled by research institutes and/or city 

officials. There is thus the risk of patronising ethics and discrediting local and situated knowledge(s) 

(...) The limitation of conceptualising justice more broadly in the core themes that labs tackle, but also 

in their methodology and process, bears the risk of such innovation and solutions having disappointing 

performance in terms of their expected benefits”.  

 

This fragment shows that paying improper attention to justice, not only in terms of content, but also 

in process and methodology, might turn out to hamper the transformative potential of these 

approaches. The approaches that do address (social) justice more explicitly tend to have a more 

radical attitude. An example is the Right to Housing movement that advocates that access to housing 

because is the first step in solving social exclusion:  

 

“The right to housing addresses living conditions of vulnerable urban citizens which either have no 

access to housing or no access to adequate housing. As such, the right to housing has an inherent 

strong focus on social justice as the end goal is to provide vulnerable citizens with decent living 

standards, ultimately reducing the gap with wealthier classes who are able to fulfil their needs. The 

underlying message is that social justice can be achieved through formal government interventions. 

When such interventions are lacking, governments risk creating socially unjust dynamics: lack of 

housing, lack of affordable-habitable-safe housing, gentrification, evictions and privatisation of the 

public urban space”.  

 

Besides the fact that this quote illustrates the explicit focus on social justice of the Right to Housing 

movement, it furthermore shows the movements purpose to challenge the macro power relations, in 

this case “the model of neoliberal economy which seeks to reduce government spending for public 

purposes (e.g. social and public housing) in favor of private sector interventions. The concept of 

"housing for all" is in inherent conflict with the ebbs and flows of a speculative neoliberal market” 

(source: wiki-page Right to Housing).  

 

Challenging these macro-issues and related power relations is what showcases the radicality of such 

an approach. It is important to note that what is perceived as radical and moderate is always context-

dependent and will change over time or might change rather rapidly due to shocks and crisis. What is 

moderate today might have been radical in the past. Or the other way around, which might be the 

case for social housing. Similar to the more moderate and/or implicit approaches this more radical 

and explicit focus on justice bears risks. Namely, of remaining a niche, becoming disconnected from 

other niches or the regime and/or having little opportunities for mainstreaming. This puts forward the 

question of how to navigate between these two discourses of implicit versus explicit, and radical 

versus moderate.  

 

 

https://wiki.urban-arena.eu/index.php?title=Experimentation_labs
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Interlinkages between sustainability and justice 

In many approaches the connection between justice and sustainability is unclear. As we learn from 

co-learning and knowledge-brokerage the positive benefits of procedural justice for environmental 

sustainability and the positive effects on distributive justice of sustainability interventions are often 

assumed:   

 

“The connections between sustainability and justice are not clear in this overall type of approach of co-

learning. It is shown, for example, that more participatory processes (procedural justice) through 

community based design do improve the outcomes of cultural heritage actions. In most cases, 

distributive justice is more an assumed outcome of better sustainability policy (trickle down of 

benefits), but justice as such is not necessarily brought into question, neither as an outcome nor in the 

process of knowledge brokerage around sustainability”.  

 

This observation aligns with “transition tensions” of Ciplet & Harrison (2019) mentioned in section 3 

between sustainability performance on the one hand and inclusivity and equitable distribution of 

benefits and burdens on the other. In other cases, greening interventions might exacerbate existing 

social-economic inequalities by contributing to processes of gentrification. This points to also 

paradoxes and tensions present within each approach regarding the extent to which it is both 

transforming and reproducing existing structures, as noted in section 3.  

 

While the majority of approaches do not explicitly relate (un)sustainability and (in)justice, there are 

some approaches that have the potential for connecting the two. For example community gardens 

and food, and urban farmingv. Urban community gardens and local food production are seen as a 

bottom-up approaches to improve food provision and greening in cities, as well as promote inclusive 

communities. Urban agriculture and doing gardening is not only a tool to provide for (access to) food 

but also has social benefits in terms of community building and personal recovery from trauma. In the 

wiki this approach is placed in the context of a shift from ‘sustainable’ to ‘regenerative cities’.   

 

The question remains in relation to the governance of transitions whether paying attention to ‘the 

social dimension of’ transitions, for example in subsystems like energy, mobility and food, is creating 

processes and outcomes that are actually more just. There is a risk that justice becomes 

instrumentalized in order to make approaches more ecologically sustainable or profitable. While from 

a political perspective on transitions, power is not only a means to an end, but equitable power 

relations are a goal of sustainability transitions in itself. These questions and tensions related to 

(drivers) of (in)justice is central to the work of WP4 and the main theme of the second Arena Event in 

Barcelona that will happen online on the 4th and 5th of June 2020. 

 

5.3 Exploring the transformative potential of approaches for transition 
 

What role do different approaches play in different phases and dimensions of ongoing transitions 

towards just and sustainable cities? In this section we first reflect on the purpose of approaches. Then 

we describe the different transformative practices of approaches and what is their potential transition 

impact.   
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For many approaches in the Wiki on Sustainable Just Cities the transformative potential of approaches 

is partly based on the way it is being purposed. This thought is expressed in the wiki-page digital 

fabrication, or fab-labs: “Though it might seem like an obvious point to make, the transformative 

potential of digital fabrication depends very much on the purposes for which it is used. For instance, 

people might print guns on 3D printers to form militias and stop poor people entering the city once the 

climate apocalypse has destroyed most of the world. Moreover, FabLabs might be used for personal 

transformation projects (e.g. budding entrepreneurs) rather than socially transformative projects. 

Digital fabrication could be used for decentralised democratised production, or increasingly 

individualised, neoliberal endeavours”. 

 

The risk of approaches being captured by a neo-liberal and individualised logic of the market seems 

to be especially applicable for the tech and data-driven approaches, many of which link to the Smart-

City narrative. In some instances there seems to be limited understanding of the extent to which these 

approaches could improve wider well-being or how potential benefits could be distributed evenly. As 

the wiki-page on data collection reads: “The digital is pregnant with promise, but the utopian 

proclamations about how digital data can improve our cities are based, for the most part, within 

paradigms that place economic development at the fore. This casts questions about justice and 

sustainability within discussions about profit and a system which is predicated on growth”. The extent 

to which an approach, such as data-collection, has the potential to contribute to sustainable and just 

cities seems to depend largely upon how different interests of the state, market and community are 

being operationalized in practice.  

 

The approaches in the Wiki on Sustainable Just Cities differ in the ways they challenge, alter and/or 

replace exclusive and unequal power relations. Some approaches focus more on prefiguring 

alternative practices, while others focus more on setting up infrastructures and/or frameworks. There 

are approaches that mostly consist of ideas and narratives and those that are about enabling other 

approaches that provide the conditions for alternative ideas and initiatives to emerge, develop and 

diffuse. Ecovillages are an example of an approach that is pre-figuring a future vision. As is written in 

the Wiki-page: “By demonstrating that alternative forms of living are not only possible but already 

happening, they [ecovillages] are challenging existing structures and power relations in current energy, 

food, water and housing systems”. This is not only a matter of opposing certain practices, social 

relations and institutions, but also demonstrating and enacting alternative lifestyles. This is also the 

case for certain community gardens or local food initiatives.  

 

An example of an approach that is presenting an alternative narrative is the right to housing 

movement that takes housing away from ‘the market’ and into the domain of ‘human rights’. Another 

example is the approach beyond GDP indicators (see textbox 7)vi. This approach challenges the 

ingrained belief that GDP growth signifies a healthy economy and society, and provides alternative 

indicators based on different values and principles that oppose the linear growth paradigm.  

 

Some approaches contribute to transformation by ways of enabling and/or providing the conditions 

for other approaches to emerge, develop and diffuse. Examples are democratic innovation, 

experimentation labs, Governance and participation processes, Co-learning and knowledge 

brokerage, Multi-stakeholder partnership - policy. A dimension of enabling is the ‘institutional work’ 

that many approaches engage in, which might empower other community-led initiatives in the future. 
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For example ecovillages that set precedents for future communities by the changes in regulations. 

Another dimension of enabling is the democratization of initiatives and including previously unheard 

voices.  

 

Providing new frameworks or infrastructures is the case for Impact evaluation and assessment 

frameworks, with Beyond GDP indicators as a specific example. These  are examples of providing new 

frameworks to monitor and assess transitions to just and sustainable cities. New technologies in the 

domain of energy and mobility are an example of approaches that work on alternative infrastructures, 

like IT platforms that support modular mobility systems and smart energy grids. 

 

We mapped several approaches on the x-curve to illustrate the different ways approaches might 

potentially contribute to transitions to just and sustainable cities (figure 6). As described in chapter 3, 

this curve visualizes the dynamics of societal transitions as iterative processes of build-up and 

breakdown over a period of decades. To repeat, mapping these approaches onto the x-curve is not a 

matter of analyzing the actual impacts of these approaches, but an exercise in showing how we can 

think of the transformative potential of initiatives vis-a-vis change.  

 

 
Figure 6: Approaches mapped on the x-curve according to their potential contribution to transition. 

 

• Optimization: Some approaches, like e.g. Smart Cities and data-collection, have the potential 

to optimize the status-quo without questioning or doubting the current ways of working or 

direction of the transition. The focus lies mainly on doing new things (like new technologies), 

rather than on doing things differently.  

• Experimentation: Some approaches, like e.g. experimentation labs, have the potential 

to  provide space for developing radical new ideas and/or solutions.  

• Connecting regime and niche: Some approaches like multi-stakeholder partnerships have the 

potential to connect the regime and the niche by creating networks and partnerships.  

https://wiki.urban-arena.eu/index.php?title=Ecovillages
https://wiki.urban-arena.eu/index.php?title=(Impact)_evaluation_and_assessment_framework
https://wiki.urban-arena.eu/index.php?title=(Impact)_evaluation_and_assessment_framework
https://wiki.urban-arena.eu/index.php?title=Beyond_GDP_indicators
https://wiki.urban-arena.eu/index.php?title=Energy_and_mobility_solutions
https://wiki.urban-arena.eu/index.php?title=Smart_Cities
https://wiki.urban-arena.eu/index.php?title=Data_collection
https://wiki.urban-arena.eu/index.php?title=Experimentation_labs
https://wiki.urban-arena.eu/index.php?title=Smart_Cities
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• Acceleration/emergence: Some approaches like nature-based solutions become increasingly 

visible, form networks and become less and less controversial. These approaches have the 

potential to mainstream new practices, narratives and structures.  

• Institutionalization: Some approaches, like policies for the inclusion of disadvantaged groups 

or Beyond GDP indicators have the potential to institutionalize new structures, practices and 

narratives by embedding them for example at the formal institutional level of municipal, 

regional or national policies. 

• Breakdown and phase-out: Some approaches, like e.g. Degrowth and the divest movement, 

have the potential to stop or let go of old ways of doing, thinking and organizing.  

 

However, the mapping process and the conversations during the Arena Event in Rotterdam showed 

that it is hard to distinguish between the ambition, the potential and the actual impact of an approach. 

Moreover, the transformative potential of an approach might - due to third-order learning - evolve 

and change over time. As was observed in the growth of the network of the Impact Hub as an example 

of a co-working space. Many wiki pages mention the fact that approaches have had multiple 

unexpected and unintended negative side-effects (like gentrification of greening initiatives expressed 

earlier), but, on the other hand, also have had (unforeseen) regenerative impacts. Examples include 

the social and health benefits of gardening and a sense of belonging generated by cultural 

approaches).  

 

This suggests that the transformative potential and radicality of an approach is not necessarily 

inherent to the approaches themselves and depend upon many factors. Some that were mentioned 

in the wiki pages include: the institutional context, the extent to which an approach is perceived 

important by policy makers or makes it to the policy agenda and the way the problem is framed etc. 

While there is a tendency to equate the distinction between grassroots/community vs. 

formal/government institutionalisation with the distinction between radical and moderate, we 

actually see that this equation does not always hold. Government-oriented approaches can be more 

radical than community-driven approaches. The right to housing, for instance, could be considered 

more radical in its transformative potential then many co-housing initiatives, in the sense that the 

demands of housing as a basic human right fundamentally deviates from the current housing market 

and would require a substantial change of formal government regulation, while many co-housing 

initiatives, on the other hand, can in fact co-exist within the current housing market and regulatory 

frameworks. Obviously, some co-housing initiatives are more radical than others, and many of them 

may be combined with the right to housing movements. This actor-perspective is central to the next 

section.  

 

5.4 Bridging institutional logics  
 

What are the dominant institutional logics of the selected approaches and which logics are they 

challenging / trying to change? In this section we use the multi-actor perspective as described in 

chapter 3 to illustrate how approaches involve different actor roles and different institutional logics. 

We also reflect on how and to what extent approaches are contributing to shifting power relations 

within and across these diverse institutional logics. 

 

https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions
https://wiki.urban-arena.eu/index.php?title=Policies_and_practices_for_inclusion_of_disadvantaged_groups
https://wiki.urban-arena.eu/index.php?title=Policies_and_practices_for_inclusion_of_disadvantaged_groups
https://wiki.urban-arena.eu/index.php?title=Beyond_GDP_indicators
https://wiki.urban-arena.eu/index.php?title=Degrowth_movement_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Co-working_spaces
https://wiki.urban-arena.eu/index.php?title=Co-working_spaces
https://wiki.urban-arena.eu/index.php?title=Right_to_housing
https://wiki.urban-arena.eu/index.php?title=Co-living,_co-housing_%26_intentional_communities


Work in progress. Please do not cite or distribute without permission from the authors. 

33 
 

When comparing the various approaches, we clearly can distinguish approaches that are more 

community oriented (e.g. community gardens & sharing and cooperatives for urban commons), some 

that have an explicit government orientation (e.g. participatory budgeting or right to housing), some 

with a stronger market-orientation (e.g. some co-working spaces or some energy & mobility solutions) 

and others with an explicit hybrid institutional orientation (e.g. multi-stakeholder partnerships). See 

figure 7 below for a visualisation of this distinction. While some approaches seem to explicitly set out 

to become part of formal planning processes (e.g. evaluation and assessment frameworks, 

Governance for urban climate mitigation and adaptation and some nature-based solutions), other 

approaches operate more according to an informal logic (e.g. ecovillages).  

 

More important than the institutional logics that approaches are driven by or oriented to, is the 

observation that many approaches also challenge the institutional logic that they are part of, or 

challenge the boundaries between different institutional logics. For instance, some of the financial 

practices and instruments and solidarity economy-initiatives challenge market capitalism and the 

dominant paradigm of infinite economic growth. Some democratic innovations (participatory 

budgeting as being one example) empower citizens to influence decision-making and have the 

potential to challenge existing power relations between different citizens within a neighbourhood, but 

also between citizens and local governments. These approaches rely on the inclusion of different types 

of knowledge and blur the boundaries between the formal role of being a citizen and the informal role 

of being a community member.  

 
Figure 7: examples of approaches mapped according to their main orientation. 

 

This is also the case for citizen science. Citizen science generally refers to the engagement of the public 

in scientific research activities and potentially has the role to democratize the production of 

knowledge. In citizen science projects citizens become active participants, as is written in the 

wiki: “The process directly responds to citizens' concerns and can take into consideration their 

https://wiki.urban-arena.eu/index.php?title=Community_gardens_and_food
https://wiki.urban-arena.eu/index.php?title=Sharing_and_cooperatives_for_urban_commons
https://wiki.urban-arena.eu/index.php?title=Participatory_budgeting
https://wiki.urban-arena.eu/index.php?title=Right_to_housing
https://wiki.urban-arena.eu/index.php?title=Co-working_spaces
https://wiki.urban-arena.eu/index.php?title=Energy_and_mobility_solutions
https://wiki.urban-arena.eu/index.php?title=Multi-stakeholder_partnership_-_policy
https://wiki.urban-arena.eu/index.php?title=(Impact)_evaluation_and_assessment_framework
https://wiki.urban-arena.eu/index.php?title=Governance_for_urban_climate_mitigation_and_adaptation
https://wiki.urban-arena.eu/index.php?title=Nature-based_solutions
https://wiki.urban-arena.eu/index.php?title=Ecovillages
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Financial_practices_and_instruments
https://wiki.urban-arena.eu/index.php?title=Democratic_innovation_through_recognition
https://wiki.urban-arena.eu/index.php?title=Participatory_budgeting
https://wiki.urban-arena.eu/index.php?title=Participatory_budgeting
https://wiki.urban-arena.eu/index.php?title=Citizen_science_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
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perspectives and expertise. By identifying citizens as scientists, not solely participants, they are 

empowered to actively contribute to knowledge creation and promotion”. 

 

These activities and research output in turn could inform policy, for example related to environmental 

issues. In this way citizen science projects blur the boundaries between community, third sector 

(academia) and the state. As this example shows, citizen science has the potential to change the micro 

power relations between policy makers, scientists and citizens, and who is considered a legitimate 

source and creator of knowledge in a specific context or in a specific case (e.g. air quality).  

  

In chapter 3 we noted down the distinction between macro-level (systems/societal) and micro-level 

power relations (interpersonal/local level) in understanding the transformative potential of 

approaches. Citizen science is an example of an approach that alters power relations on the 

microlevel: the relation between citizens vis a vis scientists and policy makers. A similar change in 

micro power relations is identified in the wiki-page of sustainable food supply chains and social food 

movements that challenge the relation between producers (farmers), consumers and retailers, as well 

as human-animal relationships. Often these power relations are challenged by embracing alternative 

relational values that deviate from the dominant market logic of  relations based on competition. 

Cultures of collaboration based on trust within networks and between organizations are being 

nurtured in many community driven approaches e.g. like in some experimentation labs, co-working 

spaces, community gardens.  

 

In discussions, like during the first Arena Event in Rotterdam, we are often inclined to overlook the 

ways these approaches (and initiatives) challenge these micro power relations, and we tempt to assess 

their transformative potential solely based on the extent to which they challenge, alter and/or replace 

macro-relations. In some of the wiki-pages the transformative potential of approaches to change 

macro power relations is questioned. Very little approaches have the explicit ambition to do so. Some 

exceptions are local food networks that challenge (multi)national chains and global food systems, and 

the right to housing movement that challenges neoliberal economic principles of the ‘housing 

market’.  

 

Moreover, the radicality and transformative potential may very well lie at the intersection and in the 

combination of approaches and how they challenge micro-relations, rather than in the isolated 

approaches themselves (e.g. combining a co-housing initiative that is already prefiguring its future 

vision in action on a small scale, while meanwhile also being involved in the right to housing movement 

to demand more structural government change and support).  

 

 

5. Conclusions and reflections for ongoing & future research 

 

In this concluding chapter we will provide an overview of the most relevant starting points and 

insights. We then reflect on what we can learn from transdisciplinary and transformative research in 

making a participatory research process. Subsequently, we come back to the idea of the knowledge 

commons and reflect on the relation between commoning and sustainable just cities.  

 

 

https://wiki.urban-arena.eu/index.php?title=Citizen_science_(YOU_ARE_WELCOME_TO_CONTRIBUTE_TO_THIS_PAGE!)
https://wiki.urban-arena.eu/index.php?title=Sustainable_food_supply_chains
https://wiki.urban-arena.eu/index.php?title=Social_food_movements
https://wiki.urban-arena.eu/index.php?title=Social_food_movements
https://wiki.urban-arena.eu/index.php?title=Experimentation_labs
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https://wiki.urban-arena.eu/index.php?title=Community_gardens_and_food


Work in progress. Please do not cite or distribute without permission from the authors. 

35 
 

5.1. Summary of the most relevant starting points and insights  

 

The database developed within UrbanA incorporates a broad scope in projects and approaches at the 

intersection of sustainability, justice and the urban scale. With 400+ projects and almost 200 distilled 

approaches - both made insightful through desk research and interviews - the database builds a solid 

foundation for the 40 approaches currently included in the Wiki on Sustainable and Just Cities. We 

now summarize and reflect on the main insights of this process and its contents. 

 

The urban scale proved to be a fruitful site for addressing justice and sustainability. On the one hand, 

urban environments harbour the conditions necessary for approaches to develop and diffuse and on 

the other hand the mapped approaches are suitable for tackling the specific sustainability challenges 

of cities. This, however, does not mean that the lessons learnt presented in this deliverable only apply 

to this set of mapped approaches, the lessons learnt and the questions posed are relevant for anyone 

who wants to work on and think of transformation. Additionally, it is important to highlight the 

existence of the translocal networks that some of  the approaches are part of because the counter-

narratives that these networks develop have actual material consequences and create space for 

imagining alternative cities.  

 

A number of approaches address environmental issues like climate and water resilience, air quality, 

biodiversity, soil quality, healthy food, through different types of strategies, solutions and 

interventions ranging from new technologies and behavioural change. Positive environmental impacts 

might be achieved indirectly as a result of the principles that underlie the alternative ways of 

organizing. The intergenerational, global and multicultural dimension of sustainability issues were not 

very prominent in most approaches. Even approaches with explicit positive ecological impacts might 

have unexpected negative environmental consequences, e.g. intensifying recreational use or 

reproducing environmentally extractive systems of economic growth. 

 

The radicality of the extent to which approaches pay attention to justice and the extent to which this 

is done explicitly differs a lot. Approaches might challenge power relations implicitly by countering 

negative discourses or via participatory processes, inclusion and pluralism. In many cases the extent 

to which these approaches actually lead to procedural justice is, to say the least, ambiguous. They fail 

to address the political consequences of their interventions and might reproduce other types of 

injustice. On the other hand, the more explicit and radical approaches bear the risk of becoming 

isolated. This led us to formulate the question: How to navigate between these two discourses, as 

both city-makers and city-thinkers?   

 

The identified tensions between sustainability and justice as described in section 3, between 

sustainability on the one hand, and inclusivity, recognition and equity on the other, are apparent in 

the selected projects and approaches. Often the notions of sustainability and justice are not made 

explicit or operationalized within the approaches and/or projects. A possible explanation for this 

vagueness, is the multi-interpretability and normativity of these notions. Also, in many cases the 

connection between justice and sustainability remained unclear. This underlines both the political 

nature of justice and sustainability, but also the apolitical manner in which they are often addressed 

in cities. In sum, the approaches often emphasize one or the other side of the coin, where justice was 

often implicitly addressed instead of used as an explicit orienting principle (e.g. making a city more 
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just). In section 4 we also identified a risk that justice can become instrumentalized in order to make 

approaches more ecologically sustainable or profitable. There are however, also examples of 

approaches that interlink the notion of environmental sustainability and justice. This often proved the 

case within approaches which were aimed at promoting biodiversity and sustainable food in 

combination with the participation of local communities (e.g. in approaches like community gardens 

and urban farming).  

 

The notion of transformation helps to add a sense of directionality to the approaches. It helps to pin-

point what needs to change in a city in order to make it more just and sustainable. Also, there was a 

strong emphasis in both the included projects and approaches on the democratization of local policies, 

resources and decision-making processes which links to different types of justice (mainly procedural). 

In particular, the role and involvement of local communities and disadvantaged groups was stressed 

in this call for democratization.  

 

The approaches in the database, firstly, differ in the ways they provide alternatives to the dominant 

ways of doing, thinking and organizing, or challenge, alter and/or replace exclusive and unequal power 

relations. There are, for instance, approaches that are mostly focused on the co-creation of alternative 

ideas and narratives and other approaches that are about enabling these alternatives to flourish and 

provide the conditions for other alternatives or initiatives to emerge, develop and diffuse. Secondly, 

approaches play different roles in the different phases of ongoing transitions towards more 

sustainable and just cities. Some approaches have the potential to optimize the status-quo without 

questioning the current ways of working while others have the potential to mainstream alternative 

ideas. It is particularly the aggregate combination of these different foci and strategies that produces 

transformative potential. For example: embedding new practices and structures at the formal level of 

local or national policies while at the same time phasing-out and breaking down those structures and 

practices that are undesirable and unsustainable. A similar argument holds when understanding the 

approaches from a Multi-Actor Perspective. Approaches that are based on the organizing principles of 

the community are not necessarily more radical than approaches that are government-oriented. 

 

The Multi-actor Perspective also brings to the forefront that the transformative potential of 

approaches is partly understood by the way they challenge or blur the power relations between 

market, community, state logic, the formal/informal and private/public. In practice, this seems most 

apparent on the micro-level by changing roles or embracing different relational values. Many of the 

approaches seem to struggle with the dominance of the formalised and centralised structures of both 

market and state-led organisations, and the relation between many local initiatives and local 

bureaucracy is challenging and might lead to contestation. For example when local governments are 

slow in formally approving innovative activities or when the use of land or space is temporarily 

permitted, which is for example the case for some urban gardening and food initiatives. These 

contestations might spark public attention and adapted regulations that provide space for other 

initiatives and approaches to embark on a similar journey.  

 

As the Multi-actor Perspective highlights the different roles that we all play across different 

institutional logics, it also points to responsibilities for different approaches, initiatives and individuals 

to contribute to processes of change. When critically reflecting on the approaches in terms of their 

contribution to (un)sustainability and (in)justice, how do we frame this issue of responsibility? For 
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instance, to what extent is e.g. a community gardener responsible for the green gentrification of their 

neighbourhood, and to what extent is it fair to expect them to not only improve micro-level power 

relations (e.g. enabling some people to have access to a garden that otherwise would not have had 

that access) but also improve macro-level power relations?  

 

5.2 Transdisciplinary and Transformative Research  

 

This paper has focused on the mapping of projects and approaches to sustainable just cities and we 

have used a transition perspective primarily for making sense of and comparing the approaches. In 

explaining the data-making process (section 2), including the co-creative Wiki and arena-design, we 

already reflected on the inextricable linkages between analysis and process and the importance of not 

only studying participation as an object of study but of making the research process participatory in 

itself. A transdisciplinary and transformative approach to research is indeed an important aspect of 

UrbanA’s mission and has accordingly been integrated in the transdisciplinary arena-design as laid out 

in Rach et al. 2019. However, in this regard, there is a lot more we can learn from transition action 

research and other kinds of transdisciplinary and transformative research on how to approach the 

notion of just and sustainable cities in a participatory way.  

 

Given the complexity of both sustainability and justice concepts (see e.g. the tensions by Ciplet & 

Harrison 2019), it is impossible to calculate, analyse or reflect our way out of this complexity. We need 

to accept that no approach/initiative/city will be inherently just and sustainable, and that we cannot 

prescribe what that should look like. As we have noted in section 3, these principles are intrinsically 

value-laden and multi-interpretability, and also are shaped by different institutional logics. So rather 

than assessing if an approach/initiative, or city is just and/or sustainable, we should take the notions 

of sustainability and justice as ‘orienting principles’ to guide processes of societal transformation 

(Patterson et al. 2018) and to democratize the imaginative search for such sustainable and just cities. 

This asks for actively engaging a diversity of people working and living in these cities, especially those 

involved in various initiatives and approaches, in critical and participatory processes to contest and 

deliberate what a sustainable and just city can mean for them in their own contexts. The approach of 

transition management aims to provide process principles to organise such participatory processes, 

which has been an important source of inspiration for the design of UrbanA’s translocal arena events, 

(Rach et al. 2019). It would be interesting to take these principles and other governance process 

insights further and reflect on how participatory approaches could be taken up by city-makers and 

city-thinkers across different approaches, institutional logics, cities and fields of research. 

 

Different approaches and the people involved in different initiatives and networks are likely to have 

different ideas of what (un)sustainable and (in)justice means in their urban environments. These 

differences might be partly accounted for by the inherent differences across institutional logics. What 

does justice and sustainability mean from a community, market or state logic perspective? What does 

market or community justice look like? According to which institutional logic should we think of 

sustainable just cities? How, by whom and according to which logic is it decided what is sustainable 

and just? Is this always a public matter of formal state politics? Or is it also a matter of informal and 

private deliberations? Thus it is crucial to confront different perspectives and logics with each other 

while discussing questions like: What is a sustainable city and/or just? How can we reimagine our 

cities? And how can we address the numerous tensions between sustainability and justice in our 
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approach, initiative and/or city? This participatory approach links not only to a procedural justice 

perspective, but it also helps in addressing other types of justice (e.g. recognition, restorative and 

distributional justice). It also connects to our findings in section 4 on the transformative potential of 

the included approaches, which often are (implicitly) aimed at democratic change in their respective 

cities. 

 

Next to democratizing the collective search for just and sustainable cities, this search also poses 

challenges for researchers and scholars, and their respective funding bodies. In their recent 

publication on just urban transitions, Hughes and Hoffman (2020:2-9) argue that research on justice 

and equity could benefit from a shift in perspective: from an evaluative perspective to a change and 

process-oriented perspective. They argue that the principles of justice offer a fruitful starting point to 

engage with the politics of city making and identify the approaches that contribute to sustainable just 

cities. This call for more design-oriented and forward looking just urban transition research resonates 

with both transition management research and the UrbanA mission, and is an interesting challenge to 

take up in the upcoming UrbanA arena-events and subsequent analyses and comparisons. A related 

challenge could be to take the insights from the UrbanA arena events and the Wiki co-creation over 

the coming years and translate them back to academic debates about sustainable and just cities.  

 

5.3 Opportunities and challenges of co-creating a knowledge commons in practice 

 

In this paper, we applied a commons-based perspective to UrbanA’s aim of synthesizing and brokering 

translocal knowledge on sustainable and just cities. Commoning is coherent with the subject matter 

and the aims of UrbanA as the need for diverse forms of commons and commoning is both a key 

strategic orientation and mode of practical action for more sustainable and just forms of social, 

economic and political organisation worldwide (Bollier & Helfrich 2012, 2015; Henfrey & Kenrick 

2017). As a number of the (community-led) approaches in the Wiki on Sustainable and Just cities show, 

e.g. Transition Towns, Ecovillages and co-living, cohousing & intentional communities, cities are home 

to a diversity of commoning initiatives that has been recognized as alternatives to profit-oriented 

business and centralized state government, promote sustainability and/or justice and/or reclaim the 

city as a common space that exists and operates in order to serve the collective good (e.g. Large 2010; 

Stavrides 2016). In this paper we framed our aim of brokering and synthesising this type of knowledge 

as the challenge of curating a knowledge commons on sustainable and just cities.   

 

Commoning is also inherent with the ethos and organizing principles of the UrbanA project. We are 

committed to organize and facilitate an open process that prioritizes the needs of the people that are 

affected by injustice in cities over the needs of the market or bureaucracy. Translating the theoretical 

underpinnings of transformative and transdisciplinary research has led to the formulation of a set of 

guiding principles or values that serve as a backbone for the design of the participatory Arena 

processes. E.g. impact driven, interactive, diversity, co-creation, rooted, contextualized, translocal and 

blended (Rach et al. 2019). Using open source WikiMedia software to share and co-create the 

databases of approaches and projects on Sustainable Just Cities is part of this commitment, and itself 

an experiment inspired by other examples like the Knowledge Commons for Community-led Action 

on Sustainability and Climate Change developed and curated by UrbanA partner ECOLISE. By using this 

software the Wiki has the potential to live on after the project is formally finished. 

 

http://wiki.ecolise.eu/
http://wiki.ecolise.eu/
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Based on the first year of UrbanA’s journey there are a number of challenges of co-creating a 

knowledge commons that we would like to highlight. Many of these boil down to the fact that the 

UrbanA knowledge commons that we aim to foster is dependent upon state and market actors (e.g. 

including the use of commercial platforms for communications mentioned earlier), and not isolated 

from the institutional logics that organize these domains. First of all, UrbanA operates within the 

context of EU-funded projects. This provides for the time and space to embark on this journey, but at 

the same time sets limitations like the duration, the promised outputs and activities. It also meant 

that the action-research process is first and foremost initiated and designed by a group of researchers. 

A major part of the mapping that forms the backbone of the insights in this paper and the Wiki on 

Sustainable and Just Cities, has been initiated and produced by researchers - with limited input and 

involvement from other layers of the Community of Practice, which was then still being formed - and 

the people who are impacted by unsustainability and injustice. Which doesn’t mean that these 

categories are mutually exclusive. As researchers who also live and work in cities, we also encounter 

manifestations and drivers of injustice and unsustainability in our daily lives, such as air pollution and 

unaffordable housing.  This raises the following question: how could the research funding logic of the 

EU better recognize and provide space for a commons-based approach to knowledge production?   

 

However, these risks and challenges have been identified while setting up the mapping guidelines 

beforehand. That is why the first Arena Event in Rotterdam was an important step in the mapping-

process since, as the moment that we opened up to engagement of a broader group of the Community 

of Practice. The Arena event was set up as a moment to reflect upon and valorize the insights that had 

been distilled thus far and documented in the form of 33 wiki-pages. During this two-day event a 

number of activities were directly aimed at sharing insights from the Wiki and offered participants the 

opportunity to share their thoughts and experience. Activities included table sessions around specific 

approaches, parallel thematic sessions, open-space method and a wall of approaches that was an 

offline representation of the online wiki-pages. A challenge was how to capture the insights generated 

during these activities and translate this collective social learning process into the database. Collective 

learning and knowledge co-creation are not processes that are very straightforward, linear or easy to 

identify. Moreover, commoning and peer-to-peer exchange happens between and within different 

circles of the Community of Practice, between and in between different activities, interactions and 

moments in time. This might have led to the creation of shared values beyond the borders of UrbanA 

that we are even unaware of. To put it differently, what has been captured and distributed in the Wiki 

on Sustainable Just Cities is only part of and the start of the knowledge commons of UrbanA. This 

raises the question: how to curate a knowledge commons in a way that makes it easy to document 

and distribute at the same time? 

 

This is highly relevant, since we experienced a high threshold for members of the Community of 

Practice to contribute directly to the Wiki. Although the Wikimedia software provides the opportunity 

for open-access and collaborative ways of working, the level of inclusiveness of using this type of 

software still is limited. In order to contribute to the Wiki you need a set of skills (like writing and 

referencing skills and technical proficiency) and access to resources like a laptop and internet. 

Secondly, although accessibility of style was on the top of our minds while writing the wiki pages, 

some of us are academics who are used to producing academic-style text. Moreover, although we 

presented the wiki pages as in development and open for contributions, the form and format might 
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appear not very welcoming for people to edit. These and other reasons might have led to a high entry 

barrier for people to access and add to the wiki. 

 

Another challenge was how to synthesize and boil down knowledge generated in 400+ EU-funded 

projects to a database that is accessible and comprehensible while at the same time providing 

contextual insights, actionable knowledge and acknowledge interconnectedness. We are well aware 

of the fact that the database currently appears to be flat and misses contextual understanding. This is 

partly due to the bias in our mapping approach that started mainly from EU-funded projects, because 

these projects have the tendency of EU projects to focus on success stories. During the mapping we 

have experiences that research on approaches presents little critical reflection on the limitations and 

conditions for and definitions of what is considered successful. For this and other reasons we present 

the transformation perspective as a useful framework to understand the extent to which approaches 

have the potential to ‘successfully’ contribute to just and sustainable cities.  

 

A related and recurring topic within the consortium was the question of what ‘qualifies’ as an 

approach and how to deal with the difference in terms of generic versus specific, topical versus 

methodological approaches and the fact that similar ideas are given different names. During the 

mapping process we as a consortium were continuously searching for the ‘right’ analytical level to 

cluster and understand the objects that we were studying. Instead of seeing this uniformity as a 

problem and worrying about the fact that similar ideas have been given different names, we have 

come to see this fluidity as a strength of the database. The database of approaches includes a wide 

range of very specific practical to very abstract theoretical notions. This reflects the fact that ideas and 

narratives are fluid, changing, falling in and  out of fashion or re-merging constantly and manifesting 

differently in different contexts. We don’t worry about duplication but hope this messiness empowers 

others to freely add. This does raise another question. So far, the database making has been quite 

controlled and systematic. Now that we are opening it up, does it mean that anything goes? How do 

you curate the quality of a knowledge commons?  

 

Following up on the questions that have been raised in the previous section about democratizing the 

collective search for just and sustainable cities, this not only poses the challenge of translating 

insights  back to academic debates about sustainable and just cities and sharpening theoretical and 

conceptual notions and models. The question is also how to translate insights and experience on how 

knowledge has been generated. And how it is written down, with what purpose, by and for whom?  
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Appendix: Template Wiki Pages of Approaches to Sustainable Just Cities 

 

Template table of contents for each Wiki-page on approaches (Schipper et al. 2019).  

 

The Wiki-pages include the following information: 

 

• Short description. 

• General introduction to approach 

• Shapes, sizes and applications. [General insight on the different shapes, sizes and applications 

of the approach. Might also include some insight in the development stage and level of 

maturity of the approaches, their successes and limitations and level of transferability.] 

• Relation to UrbanA themes: Cities, sustainability, and justice [How the approach addresses 

and/or tackles unsustainability and injustice in cities, taking into consideration the following 

four questions.  

o Urban: to what extent does the approach focus on the urban? Which scale of the 

urban or which urban territories? 

o Justice: to what extent does the approach address (in)justice. What type of (in)justice 

is addressed, how and at which scale?. 

o Sustainability: what type of (un)sustainability issues are addressed, how and at which 

scale? 

o Linking sustainability and justice: to what extent and how does the approach link or 

connect sustainability and justice?] 

 

• Narrative of change. [What is the narrative of change of the approach. What is the problem 

that the cluster/approach addresses? What is the underlying premise of how the 

cluster/approach tries to address this problem and achieve change? ] 

• Transformative potential. To what extent does the approach alter, change or challenge 

existing power relations? (To what extent are) which power relations considered as 

problematic (unequal, oppressive, unjust, excluding etc.) by the approach, implicitly or 

explicitly? (How) are these power relations being framed, problematised, challenged, altered 

or replaced by the cluster/approach? And/or which existing power relations are (at the risk 

of) being reproduced/ strengthened by the approach, and how?] 

• Illustration. [One or two illustrative approach(es) or case study] 

• Suggested reading [optional] 
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Endnotes 

i Wiki-page on Regeneration of disused urban land: “Specific solutions or ways of regenerating disused urban 
land may often not be transferable across contexts. This seems to be especially important across Western and 
Eastern European contexts where a perceived time lag between solutions becomes apparent. A participant of 
arena#1 in Rotterdam mentioned that city developments that happened in Western Europe are now happening 
delayed in Eastern Europe with officials making the same mistakes. As an example she mentioned a potential 
construction bubble in Croatia that existed in Western Europe 10-30 years ago, but has reached Croatia delayed 
because of the war in the 90s. Learning across different contexts seems to be an additional challenge here. 
Furthermore, bottom-up movements seem to rely on some sort of institutional support which highlights the 
importance of the local government in those processes” (source: regeneration of disused urban land). 
ii Wiki-page on regeneration of disused urban land: (...) Regarding sustainability and the remediation of 
brownfield sites that are contaminated/heavily damaged, outcomes may not necessarily be ecologically 
sustainable if the remediation is aimed at intensive human recreational use such as new housing developments 
or business parks. While tackling urban sprawl to ensure a more sustainable built environment, opportunities 
for new strategies now exist; encouraging urban gardening, community gardens and urban farming, areas for 
renewable energy generation (non-food biomass production), mitigation of heat island effects and the use of 
tree planting to improve urban air quality (filtering and retaining air particles and contaminants generated by 
traffic and industry) while also providing habitat for migrating birds and other species to increase biodiversity. 
The ProGIreg project works on soil regeneration, as one approach to sustainability, seeking to identify and 
improve areas in cities through NBS including: biodiversity, the carbon cycle, soil consumption and use of natural 
resources in urban environments, citizen involvement, education and empowerment. Citizen science and active 
citizen participation also include sustainable education and nature appreciation. Regeneration of these spaces 
does not necessarily increase justice, since it depends on the intended use of the spaces afterwards. However, 
disused areas may be more frequently found in lower-income/less desirable areas and therefore their 
restoration could contribute to distributional justice (e.g. green space provision). Yet, very intensive biomass 
production could also involve burdens for rather poor residents locally, to the benefit of wealthy users or 
investors elsewhere. The process of regeneration may enhance procedural justice, like in the co-creation aspect 
of the proGIreg project. (Source: Regeneration of disused urban land). 
iii “Urban experimentation labs aim to tackle the challenge of designing place-based, relevant and replicable 
solutions to social and environmental sustainability problems. The underlying premise of their logic is that if 
more actors are involved in brainstorming about, developing, testing and reformulating such solutions in 
concrete locations then more new ideas will arise and solutions will be more likely to be accepted and with 
higher uptake by the local public. This is why they are focusing on co-creative, human-centric and user-driven 
research, development and innovation, with the commonly expressed goal of developing smarter, more 
inclusive, more resilient and increasingly sustainable societies. Overall, transition to more sustainable and just 
futures needs to be collaborative, open to learning and experimental, and city labs aim at being examples of, 
and providing input for more, such processes” (Source: Experimentation labs). 
iv Wiki-page on co-learning and knowledge brokerage: Co-learning and knowledge brokerage aim at enabling 

communication, collaboration, stimulation and motivation for diverse stakeholders and can help towards urban 
sustainability, building national and international bridges for mutual learning between society, the scientific 
community and policy makers. This can have implications for research and innovation agendas, the development 
of policy recommendations for real social needs, and the creation of platforms for dialogue and mutual learning 
among citizens and urban actors in order to strengthen innovative governance for urban sustainability” (Source: 
UrbanA Just Sustainable Cities Wiki, page co-learning and knowledge brokerage). 
v Wiki-page on community gardens and food: Urban gardens have come to symbolize a proximate and locally 
driven way of improving life in cities, not only in terms of food provision and greening but also as inclusive 
community hubs that promote sustainability. In all their diversity, urban gardens are not only responses from 
below to the socio-economic crisis and its associated precariousness, but have also increasingly become part of 
urban planning and policy. Food justice activists defend urban agriculture as an important tool for urban food 
security and sovereignty (Anguelovski, 2014)[12], especially so in the context of food deserts and unhealthy 
foodscapes. Gardening work holds individual healing and other health benefits for socially vulnerable residents 
and can help them recover from trauma. Regarding sustainability issues, EdiCitNet´s ECS conceptual framework 
explores how urban farming combined with closed loop systems for sustainable water, nutrient, and waste 
management can create more resilient cities. Both ProGIreg and EdiCitNet explore many aspects of sustainability 
to a very deep degree, seeking to identify and improve areas in cities through NBS including: biodiversity, the 
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carbon cycle, soil consumption and use of natural resources in urban environments, citizen involvement, 
education and empowerment. Citizen science and active citizen participation also include sustainable education 
and nature appreciation (Source: Community gardens and food). 
vi Wiki page on Beyond GDP indicators: Alternative (and complementary) approaches and indicators to GDP carry 
ground-breaking transformative potential as it challenges the established belief that GDP growth is the n°1 
indicator of a healthy economy and society. By providing more inclusive knowledge of sustainability and 
mainstreaming alternative indicators, these approaches can inform and transform the management of the socio-
eco-environmental system we live in and depend on. Also, the process of defining the indicators can be as 
transformative as the indicators themselves. While the operationalisation of natural capital and ecosystem 
services and the co-design of values-based indicators are innovative, the other approaches are not. 
Nevertheless, they all explicitly seek to overcome the current unsustainable and unfair patterns, by altering the 
societal progress narrative, its definition and its GDP-centered measurement framework, and by broadening the 
stakeholder groups for the benefit of the common good, and with that for the sake of environmental 
sustainability. (Source: Beyond GDP indicators). 
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Sharing Narratives and Making Transitions 
in Social Practice Happen 

INTRODUCTION 

Practices are more than just what people do. Social practices involve inseparable            
corporate and mental activities (RECKWITZ, 2002), in an action nexus peculiar to the             
community that carries a practice, supported by the knowledge shared among practitioners.            
To perform it, practitioners choose the appropriate behavior (NICOLINI, MONTEIRO, 2017)           
in a particularly peculiar context, considering both the incorporated knowledge and the reality             
mediation elements that make up this context. As contexts change, the definition of             
appropriate behavior also changes as the result of the concrete transformation of the             
individual. As he acts and transforms the world, the learning process transforms it, what              
grants time and space situated character to the practice and transformation capabilities. 

We carry several practices at once: working, cooking, cleaning, organizing... Instead           
of isolated actions in the world, practices must be understood as real and collective              
interrelated activities: a texture that makes up the social world (SCHATZKI, 2002;            
RECKWITZ, 2002; CZARNIAWSKA, 2007). This texture is supported by an unstable           
meanings network (LATOUR, 2012), in which the appropriate behaviors are potentially           
conflicting, and the practitioner negotiates with several dimensions of mediation to           
understand the real context in which he acts (CLOT, 2010). In this way, both sensemaking               
and learning processes in practice also influence the performance of other practices            
interconnected to it. The practice is a coherent and complex form of cooperative human              
activity, socially stabilized by a teleoaffective structure mediated by physical and           
psychological tools. 

Hence, changing social practices is a challenge. Several studies on barriers to new             
practices diffusion seek environmental factors to explain the success or failure of programs to              
encourage the adoption of more sustainable practices. For example, Dickinson et al., 2019             
study the adoption of less polluting domestic stoves in African countries, while Bekchanov et              
al., 2019 and Lwiza et al, 2017 tell the story of adopting and waiving organic waste                
management using biodigesters, respectively, in Asia and Africa, or even consumer decisions            
in clothing purchase, in the study by Watson and Yan (2017). Environmental factors,             
however, simplify the practitioner's logic of action while trying to identify concrete elements             
that condition change, without worrying about the mediation process that these elements            
perform in the real context of the practice. For everyday activities, such as deciding whether               
our clothes are dirty (GILL; KALLE-SMITH, 2016), washing them (SHOVE, 2004), buying            



food (FODEN et al., 2017), the cultural logic of action seems to be even more relevant than                 
environmental factors: in them, the action takes an absorbed coping action mode            
(SANDBERG, TSOUKAS, 2011), with little room for deliberative rationality of the           
practitioner. The diffusion of sustainable consumption practices, for example, depends on           
several psychological factors (WHITE et al., 2019). In this sense, the scientific rationality             
promoted in awareness and training programs seems to be inefficient ways to promote             
transitions in embodied social practices. 

One way around this issue is promoting more collaborative forms of research, in             
which the theory developed makes sense for practitioners (SANDBERG, TSOUKAS, 2011)           
and goes beyond just sharing information. This article aims to present the theoretical and              
methodological foundations of a collaborative research method to promote transitions in daily            
practice. In our perspective, language plays a prominent role, as its use constantly             
reconstructs the practitioners' organized social world. Social reality is a narrative construction            
(FISCHER, 1987) stabilized by organizations (VAARA; BOJE, 2015) that give meaning to            
practices. Therefore, we take organizational narratives as an instrument to promote transition            
in everyday practice. 

Although "practice approaches also tend to reduce the scope and ordering power of             
reason" (SCHATZKI; CETINA; SAVIGNY, 2005, p. 14), it is consistent with the            
collaborative purposes of the method we are outlining. In our relationship with organizations,             
our research method does not aim to develop invariant and universal laws (a role that               
traditional scientific rationality already plays very well). Our method aims to "empower            
practitioners by enabling them to make links with, and reflect on, others' experiences (...),              
thus leading practitioners to undertake potentially novel forms of action" (TSOUKAS, 2005,            
p. 333), as does organization consultants: practitioners' reflexivity emerges as if "irritated by             
consultants, the clients may themselves arrive at a new and brilliant solution to their              
problems" (CZARNIAWSKA, 2015, p. 110). We prefer, however, to call this irritation a             
learning tension. 

Contradictions in and between elements of the practice which we, as researchers, are             
sensitive are sources of breakdowns capable of taking the practitioner out of the absorbed              
coping mode of action. The collaborator-researcher must be aware of their occurrence and             
can take advantage of their natural occurrence to promote reflexivity. In our method, though,              
we understand that collaboration is a deliberate strategy to promote breakdowns that reveal             
the sociomateriality of the practice (SANDBERG, TSOUKAS, 2011). Sharing organizational          
narratives of different communities with common goals is the main instrument we propose to              
promote the activity expansion by recognizing and reflecting on these contradictions. 

The article is organized, beyond this introductory section, as follows: the next section             
explores action from a social practice perspective; then, we seek to understand better the role               
of language and organizations in the incorporation process of social meanings that orient             
action; further we conceptualize the Genres of Organized Action, a kind of infrastructure             



stabilized by the organizational narratives; to guide our collaboration, we propose a series of              
sensitizing concepts to understand action in social practice and its inherent conflicts; finally,             
we present the tenets for sharing organizational narratives aim transitions in daily practice             
based on the activity expansion. The last section presents our final considerations and next              
steps. 

THE LOGIC OF ACTION IN SOCIAL PRACTICE 

The practice turn in organizational studies seeks to reconnect with what happens in             
concrete life. This concern is due to theoretical models difficulties to explain what happens in               
the real world, despite their scientific rigor. An example of this difficulty is presented by               
Czarniawska (2015) when observing that economic models seem to be a specific type of              
science fiction once they do not inform how economic decisions applies in practice. The              
practice perspective tries to place concrete situations in the lives of practitioners in evidence,              
revealing the creation and maintenance of social order processes (BUEGER, GADINGER,           
2015). 

Practices are more than a set of actions that people do. A practice is a constituent                
element of a world (ORLIKOWSKI, 2015) that can be understood in a nexus of interrelated               
meanings in which the individuals act upon. To understand the actions carried out by              
practitioners, we need to understand the meanings actors give to a particular context. Actors              
are carriers of practice, which means that the practice is not in their minds. The practice is                 
embodied through artifacts mediation that cause, prefigure, constitute and, give intelligibility           
and intentionality to a practice (SCHATZKI, 2012).  

Our goal is to understand situations, not individuals. We are concerned with            
interpreting the implicit, tacit, or unconscious layer of knowledge that allows a symbolic             
organization of reality (RECKWITZ, 2002) that orients what people do. To interpret the             
practice, we must pay attention to "subjectivity, incorporation, rationality, meaning, and           
normativity; the character of language, science and power; and the organization, reproduction            
and transformation of social life "(SCHATZKI; CETINA; SAVIGNY, 2005, p. 10). 

There are a wide variety of concepts in social practice. We consider a MacIntyre's              
definition of practice as a "coherent and complex form of socially dangerous cooperative             
human activity" (apud CZARNIAWSKA, 2015) as a good starting point. Everyday events are             
evidence of a coherent form of action, but we must be aware that practices are not limited to                  
them: they involve a regime of doing and saying (NICOLINI; MONTEIRO, 2017). Practices             
are more than just what people do. Social practices involve inseparable corporate and mental              
activities (RECKWITZ, 2002) in an action nexus peculiar to the community that carries the              
practice supported by the knowledge that is shared among practitioners (SCHATZKI, 2012).            
It is formed by a set of interconnected and end-oriented actions, socially constructed by the               



interaction of individuals. 

Meanings, in a practice approach, exist as a structure outside the individual. Schatzki             
defines this structure of meanings as "a set of teleological hierarchies (combinations of             
project-activity purposes) that are prescribed or acceptable in a given practice" (2012,            
p.3)—prescribed because participants, with their identities in practice, must perform actions           
to achieve a goal for specific purposes. More than teleological, this structure also includes the               
emotions that the subjects must or can express acceptably. Each practitioner incorporates his             
own version of this structure as he learns in the interaction with material artifacts              
(SCHATZKI; CETINA; SAVIGNY, 2005) and other practitioners. In the performance of the            
practice, individuals choose the appropriate behavior (NICOLINI, MONTEIRO, 2017) for a           
specific peculiar context, considering subject’s incorporated knowledge and the elements of           
mediation of reality that make up that context. 

Although "the stable relation between agents (body/minds) and things within certain           
practices reproduces the social, as does the 'mutually' stable relation between several agents             
in other practices" (RECKWITZ, 2002, p. 253), practices cannot be taken for stable             
structures. On the contrary, practices are transformed and have meaning in time, as the              
arrangements of people, artifacts, and the structure of meanings accepted by the practitioners             
are transformed (SCHATZKI; CETINA; SAVIGNY, 2005). This transformation is resulting          
from both of the individual's action in the world and the world's action in the individual: there                 
is room for development in practices through learning processes, as we can see when new               
elements are incorporated in the daily lives of practitioners, and the individuals' interpretive             
process re-signifies old elements (BISPO; GODOY, 2012). Along with the new senses that             
are made in practice, new behaviors become appropriate to a context. 

Although "practice approaches also tend to reduce the scope and ordering power of             
reason" (SCHATZKI; CETINA; SAVIGNY, 2005, p. 14), it is consistent with the            
collaborative purposes of the method we are outlining. In our relationship with organizations,             
our research method does not aim to develop invariant and universal laws (a role that               
traditional scientific rationality already plays very well). Our method aims to "empower            
practitioners by enabling them to make links with, and reflect on, others' experiences (...),              
thus leading practitioners to undertake potentially novel forms of action" (TSOUKAS, 2005,            
p. 333), as does organization consultants: practitioners' reflexivity emerges as if "irritated by             
consultants, the clients may themselves arrive at a new and brilliant solution to their              
problems" (CZARNIAWSKA, 2015, p. 110). We prefer, however, to call this irritation a             
learning tension. 

Learning processes are not induced exclusively from physical artifacts. Vygotsky          
elaborated in his work the concept of a zone of proximal development (ZDP), which              
represents the distance between activities already dominated by an apprentice and activities in             
which the apprentice still depends on a tutor to perform (FINO, 2011; LEE, 2010;              
CHAIKLIN, 2003). For him, covering this distance is the development potential of a learning              



process. Through social interaction with experienced tutors, apprentices learn to use           
psychological tools. The ZDP concept suggests that, at an organizational level, there is an              
individualized window for the apprentice organization to expand its activity from interaction            
with a tutor organization. 

This interaction does not occur only physically, as the social world is mediated by              
communication. Communication plays a role so fundamental in the construction of a social             
world that we can relate dramatic world changes to the communication mediatization            
technologies. It is through communication that we make sense of the world (see HEPP,              
COULDRY, 2017). The organizational interaction, therefore, before physical, is         
communicative. This organizational interaction leads us to consider that the tension of the             
ZPD can also be induced by the presence of communication elements that mediate the              
practice of a tutor in the context of the learner may be induced by sharing organizational                
knowledge. Such process occurs naturally through cultural exchange between two          
communities. 

Understanding that the change in practice happens while embodying new meanings,           
we propose that the researcher-collaborator be a catalyst for the practitioners' reflexivity            
opportunities occurrence. We propose a collaborative research method that shares carefully           
produced narratives between organized communities as an instrument of interaction and           
learning promotion. The choice of organizational narrative as an interaction instrument is due             
to the perspective of a communication paradigm as a mediator of world consciousness. The              
next section delves deeper into the role of language and organization in building the social               
world. 

LANGUAGE, ORGANIZATION, AND CONSCIOUSNESS 

One of the characteristics that differentiate man from other species is the ability to use               
tools. Tools are instruments that transform the ability of individuals to act: for example, cars               
make us move faster than our legs; tractors give us greater strength than our muscles; lenses                
make us able to see that beyond our sight. These tools do not transform our legs, muscles, and                  
eyes, but our perception of the world is mediated by the tools we use, as the distances and                  
efforts appear to be smaller. Simple tools allow us to develop new, more sophisticated tools.               
For example, from sharp stones and selected branches, we can build arrows. 

Indeed, the use of tools is not humankind's exclusivity. We know that other primates              
also use tools, such as chimpanzees, when using branches to reach termites that they cannot               
reach with their fingers. We humans, however, beyond sharp stones and branches, can also              
use symbolic tools that are more powerful than physical tools, such as language             
(VYGOTSKY, 1978). Understanding the use of symbols as tools for mediating human            
interaction with the environment is an essential contribution of Vygotsky's work. 



If, on the one hand, a tool expands an individual's capabilities, it also has a restrictive                
side: modern cars travel at tens of kilometers per hour, but depend on road infrastructure to                
function and cannot cross trails in the middle of the forest faster than we would with our legs;                  
tractors can have the strength equivalent to hundreds of horses, but without fuel, they do not                
lift more weight than a child would; Modern telescopes show clear images of stars light-years               
from us, but by focusing so precisely on a star, they hide what is happening on the                 
astronomer's table a few centimeters from his eyes. 

In our perspective, language plays a prominent role in the social world. It is in its use                 
that the social world is reconstructed continuously, through statements by subjects charged            
with intentionality and persuasion at the limits of conscience, where a dispute always occurs              
(BAKHTIN, 1953). There is no neutral text, as every sentence is loaded to share a worldview 

Language resides in the clash between world consciences of a narrator and a listener,              
in which the former tries to prove the latter which elements make up his world, as the                 
relationships between them. These disputes build knowledge. Even scientific knowledge,          
with its pretension of objectivity, is built from a narrative argument (BRUNER, 1997),             
chaining relationships between elements that constitute the scientific world: averages and           
standard deviations guarantee us, allegedly, the existence of causal relationships between two            
variables. 

Social reality is a shared worldview and, therefore, a narrative construction           
(FISCHER, 1987). In this construction, meanings created and transformed by the use of             
language. Communication can be understood as a set of practices through what makes sense              
in the world (COULDRY, HEPP, 2017). Vygotsky claims that the most powerful symbolic             
tool used by human society is language (1978). We agree as while sharing our worldview, we                
share meanings and consciences with other individuals. It is not just about enhancing the              
reach of our eyes, the speed of the legs or the strength of the muscles: with language, we can                   
recruit other people - each one with their eyes, legs, and muscles - to achieve goals that we                  
would not be able to achieve by ourselves. 

Just as we developed tools as complex as computers based on screws, symbolic             
systems evolve with the cultural development of societies (VYGOTSKI, 1978), giving rise to             
the emergence of more complex symbolic tools. As we recruit some more individuals, our              
action becomes a collective action in shared consciousness. From this activity collectivization            
ability, tools such as labor division emerge as a psychological tool built on language.              
Dividing work, however, does not necessarily mean sharing objectives. Although the           
awareness of the world in which the practice is performed spreads through the community,              
individuals still have their own objectives when engaging in an organized activity. 

Organizations offer human action guided by a set of formal propositions. Such            
propositions are a kind of "theory of appropriate behavior" as organizational knowledge is the              
"capability members of an organization have developed to draw distinctions in the process of              



carrying out their work, in particular concrete contexts, by enacting sets of generalizations             
(propositional statements) whose application depends on historically evolved collective         
understandings and experiences" (TSOUKAS, VLADIMIROU, 2001, p. 983). This type of           
knowledge supports the shared world consciousness and reconstructs the social world in            
which the members of the organization act. 

The performance of a practice cannot be socioculturally decontextualized as          
organizational knowledge, insofar as it proposes elements of awareness of the world, where             
supports the practice. As there is no suitable tool for all tasks, there is also no universally                 
appropriate form of cultural mediation (FINO, 2004), but multiple organizational supports           
that provide elements for sensemaking to the individuals engaged with them. Specifically,            
there is a "normal way of acting" only within a given culture, context, and organization. 

The same restrictive role we identified in physical tools can expect from            
psychological tools. While they expand our capacity through collective effort, organizations           
limit our autonomy in perceiving the world, since the "contextual specificity around each             
particular decision (...) is removed through the application of generic organizational rules"            
(TSOUKAS, VLADIMIROU, 2001). The individual conscience of the world is limited to a             
personal version elaborated within limits accepted by the organization. Attempts to establish            
relationships outside these limits leads us to be judged as unskillful for the work, even if the                 
judge is not to state the reason, in an aesthetic kind of knowledge that identifies an individual                 
who "is not good at" the activity (STRATI, 2014). On the other hand, concepts related to                
these limits are understood as acceptable (NICOLINI, MONTEIRO, 2017). Just as modern            
cars derive their speed from the streets, and tractors their strength from fuel, organized action               
is based on the embodiment of an organizational world version by the subject. The teleology               
structures and appropriate emotions of the practice permeate the organization. Its members            
incorporate these appropriate forms of action by sharing an interpretation of what each             
organizational rule means (TSOUKAS, VLADIMIROU, 2001). All of these structures -           
roads, fuel, and teleoaffectivity - enclose the conditions of use in which a tool can expand the                 
subject's capacities in the world. 

Although bodies are the primary means of transport for practices, they are not the only               
ones. Artifacts or technologies can also carry practices. (BUEGER; GADINGER, 2015).           
Likewise, we understand that organizations carry practices through organizational         
knowledge. This knowledge is stabilized by the relationships accepted by its members and             
maintained by the organizational narratives (VAARA; BOJE, 2015). These narratives,          
propagated by the members of the organization, have a fundamental role in sensemaking of              
the world and, therefore, we understand that they can be used as an instrument for               
transforming practice. 

Narratives are fragments of reality that explain relationships between concrete facts           
(CZARNIAWSKA, 2014) that are plausible to an observed sequence of facts. Plausibility,            
rather than truth, is the criteria that individuals use to believe or not in a narrative (FISCHER,                 



1987). For example, by observing the fact that one person left home and another person               
arrived shortly after that, it is possible to construct a narrative that the second person arrived                
home shortly exactly because the first person left. This explanation is plausible if the second               
person is a thief, but it is not plausible if it is a friend of the one who left. Organizational                    
narratives are the fragments of reality that carry the theories of explanation of the world               
shared by members engaged with an organization. 

ORGANIZED ACTION GENRES 

Different organizations, each one with its particular socio-historical development,         
develop different teleoaffective structures. Thus, end-oriented actions and appropriate         
emotions are particular to each organizational culture and frequently conflicting. In the field             
of activity, this enclosure of what to feel and do is represented by genres of action, which                 
mediate the activity through the "'I don't know what' that guides the action and (...) offers                
each one the possibility of 'holding on' "(CLOT, 2010, p.89). Action genres stabilize common              
ways of taking things into account across the individuals - temporary stability in the action               
logic in the performance of an activity, as a road standardizes the route of cars between two                 
cities. 

The organized action genre is characteristic of the organization and retains its social             
memory. Being fluent in gender, and as so, part of an organization is the ability to identify the                  
appropriate behavior and emotions for a given context. Incorporating this "I do not know              
what" made of rules of conduct and individual strategies are essential for the individual who               
wants to be part of an organization: "this is not the job of an electrician!", would say another                  
electrician disapproving someone's inappropriate behavior for this professional gender (the          
example in Strati, 2014, illustrates this dimension of work very well). 

Even if cognitive and social structures are composed and reside in the interaction             
between the subjects (FINO, 2001), a discursive practice does not imply the idea of              
"transferring meanings" between individuals (RECKWITZ, 2002). Each individual        
incorporates the logic of practice in their way so that even though organized activity supports               
genres of action, it does not make the subject a mere reproducer of actions. It is not a                  
contradiction in terms of talking about a reflective practitioner (CZARNIAWSKA, 2015).           
This reflexivity plays a role in genre development. 

Just as the physical world tends to disorder, our tools - and with them, their structures                
- degrade in the process of use: roads need maintenance, fuel burns, lenses get dirty, to the                 
point where the tool does not. It is better able to mediate the action of the subject. Likewise,                  
symbolic tools - like the organization - are also degraded. In cultural consumption, there is               
always a space for silent individual creation in which the individual interprets culture, norms,              
and organizational knowledge in his own way. Certeau (1994) deeply analyzes this process in              
his work, in which he discusses how the individual constructs daily life. He presents the               



example of the catechization of American Indians: although the colonizers intend for the             
Indians to start worshiping their god, in the Indian imaginary an analogy is established              
between the colonizer's only god and the Indian mythology, in the process of cultural              
appropriation, creating some sort of "Indian-like almighty". As cultural artifacts, action           
genres are also degraded and dependent on maintenance. They are personalized with a             
personal style within the space allowed by the genre (CLOT, 2010). In a practice theory               
perspective, personal style is the practice performed from the personal version of the             
teleoaffective structure. Changes in the practice are the result of an accumulation of small              
"deviations in conduct". These deviations are little disarrangements in the practice that allow             
transitions in everyday practices to happen. 

As fragments of reality, they allow the cultural consumer a significant reflective            
space. Thus, when facing narratives conflicting with their world perspective, the           
organization's field of meaning is put to the test of plausibility. The internal contradictions of               
the activity require new practices to be adopted by the organization. For this reason,              
organizational narratives carry both the stabilizing and transforming power of the           
organization (VAARA; SONENSHEIN, BOJE, 2016). 

To promote the occurrence of these conflicts and the accumulation of deviations in             
conduct we mentioned before, we need sensitizing concepts (NICOLINI, 2009) and a            
framework to understand the activity and its conflicts, which show us paths for collaborating              
with practitioners in this process of degradation of the organizational action genre. . This              
investigation is in the next section. 

CONFLICTS AND CONTROVERSIES IN THE ACTIVITY 

There is plenty of conflict in everyday situations, as we are engaged with several              
organizational practices and cultures at once. For example, a housekeeping professional must            
decide between removing the boss's things from the table to clean it thoroughly (performing a               
cleaning practice).Therefore, displeasing his boss who may not find things as he left; or not to                
remove them and not displease the boss (performing a work practice), at the cost of a                
superficially cleaning is a dilemma to the housekeeping professional to decide upon.  

This decision-making effort, not apparent in housekeeping, shows us how human           
action is more than just the action that can be saw. The practice involves understanding the                
act in the real context of the action (CLOT, 2010). In this simple example, there is a                 
contradiction between working and housekeeping: the janitor aims to do a job that pleases the               
boss, while the boss aims at a very clean table, and these two goals are contradictory. Despite                 
the similarity of terms, good work and a clean table are not crystalline concepts. 

If we aim to build a collaborative research method that promotes transitions in             
everyday practices, we need to understand the activity performed in the complexity of its              



elements and contradictions. Many theoretical approaches to the activity have already been            
developed. We draw our framework from the concepts of Clot's Activity Clinic and             
Engestrom's Activity Systems, although other theorists have developed other models).          
Without the ambition to develop a new theory, our goal is to find a set of sensitizing concepts                  
such as theoretical lenses that allow us to interpret the activity beyond the observed events               
(NICOLINI, 2009). 

Our first clue to reconstructing the practice is that it is not isolated in time, space, or                 
the individual. Thus, we take the four aspects of the activity proposed by Clot and Kostulski                
(2011) as a framework for our method. Activities have an impersonal aspect, formed by the               
rules and the formal organization of tasks, which is an evident part of the activity. On the                 
other hand, interactions and dialogues between practitioners represent the interpersonal          
aspect that mediates the meaning of actions and supports a transpersonal aspect. The latter              
aspect is formed by history and expectations, embodied in the genres of organized action that               
orients the practice. In the tension between these three aspects, there is a fourth personal               
dimension, in which the individual "does things his way". 

Understanding that the activity is mediated by tools, including language and           
organization, and prefigured by a teleoaffective structure, we can now rewrite our definition             
of practice. It is a coherent and complex form of human cooperative activity socially              
stabilized by a teleoaffective structure mediated both by physical and psychological tools. It             
is now necessary to understand the relationship between these elements with our framework. 

These action-object guidelines of the teleoaffective structure and what artifact mean to            
individuals determine the intelligibility of the practice (SCHATZKI, 2005). The object, thus,            
makes sense of the activity carried on (ENGESTROM, 2016). As a socially organized             
activity, the object is shared and presents itself as an element of a transpersonal nature. It is                 
not difficult to find anachronic habits and fashions that are supported by historical objectives              
and maintained in our activity and work. 

The individual's world-transforming effort uses all the instruments available to expand           
one's action capacity in this world. These instruments are the tools - physical or symbolic -                
that include, in addition to artifacts, texts, images, sounds, spaces, models, schemes, layouts,             
abstractions, signs, and other types of symbolic mediation instruments for individuals           
(QUEROL; SEPÄNNEN, 2020). Tools have different natures to be considered in our            
framework, since "we are not in a relationship with a tree, but we are certainly with an                 
organization" (TSOUKAS, 2005, p. 325). While formal activity descriptions, such as norms            
and explicit knowledge, are clearly of impersonal nature, we need a more sophisticated model              
to understand the role of psychological tools in practice. One direction for this investigation              
is in the work of Shove (2017) in proposing different roles for objects in social practice: as a                  
resource, infrastructure, or device. Infrastructure is a set of tools that become invisible in              
everyday life, but they nevertheless mediate activity; devices represent the material           
arrangement directly mobilized in the performance of the practice; resources are artifacts that             



are transformed during the performance of the practice or are consumed by it. Nothing              
prevents us from extending this analytical structure to symbolic tools. 

In our analysis, action genres configure the mediation network infrastructure that           
enables language and organizational knowledge. They become invisible in everyday life but            
represent a group of mediations in the performance of an activity. One way to spot these                
invisible artifacts is in the devices configured as a subjective construction, incorporated into             
the collective organizational knowledge. A domestic blender, for example, was designed with            
a usage guide in mind that limits user action, in a practical arrangement-material             
prefiguration relationship (SCHATZKI, 2012). Although this is not the only possible form of             
relationship between practice and arrangement, the prefiguration illustrates how devices          
incorporate transpersonal mediations into practice. In our analysis, narratives limit the           
subject's worldviews to scripts pre-determined by other agents and are a "visible" form of              
genres. 

The third category of objects in Shove's work (2017) indicates that there are objects              
that serve as a resource for the activity, in the sense that they are radically transformed in the                  
performance of the practice. Cultural consumption, however, is a personal and silent activity             
in which meanings are produced for the subject. In this process, there is always room for                
action style - always in tension with action genre - of using these resources. Meanings are                
resources and may be transformed by the recurrent practice carriage. Resources also remind             
us that, to be consumed, they must be produced. They are the result of other activities, which                 
shows the texture between different practices that make up the social world. 

The result of the individual's action in the world will scarcely be equal to the               
teleobjectivity that drove action. On the contrary, what results from the activity is generally              
different from the object, and this difference leads to a new teleobjectivity. This contradiction              
- we will return to it later - allows the subject to learn about the world and transforms his                   
awareness of reality. With this, the activity becomes a dialectical process, mediated by             
previous experiences of a personal nature. The subject should not, therefore, be considered a              
mere follower of routine activities, but rather as a reflective actor, able to act contingently               
creatively and skillfully (BUSCHMAN; ALKEMEYER, 2017; CZARNIAWSKA, 2015),        
even if  a action genre socially orients his style of action. 

Another type of relationship between practices is one that partially shares its object             
(ENGESTROM, 2009). Related activities for a partially shared object indicates the existence            
of a task-sharing organization. It is this organization that supports concepts and relationships             
between concepts so that the individual action, even if divided, is interconnected. It carries              
knowledge, which is shared by its members in their interaction and dialogues (TSOUKAS,             
VLADIMIROU, 2001); when its members reproduce organizational narratives. There is an           
interpersonal nature of the activity. 

The diagram below summarizes these elements in the four dimensions of the activity             



that constitutes the framework we built. Even a solitary activity is, therefore, collective to              
some degree. Psychologically, every activity is historically and socially related to its            
background, expectations (CLOT; KOSTULSKI, 2011), and other activities (QUEROL;         
SEPÄNNEN, 2020). Large systems of interrelated activities can be understood through a lens             
of social practice (NICOLINI, 2017) - as socio-technical systems and transition phenomena.            
In the mediation network that supports the practices, different organizations develop and            
support different interpretations of the concrete world as they learn the contradictions they             
face. 

INSERT DIAGRAM 1 

Facing a contradiction is an opportunity for knowledge production. To do so,            
practitioners should develop their ability to make distinctions in the reality in which they              
work (TSOUKAS, VLADIMIROU, 2001), refining their conscience of the activity          
performed. When performing an activity, we engage with it in an absorbed mode of action, in                
which we do not rationalize it. The reflection on the actions performed follows a significant               
breakdown in the context in which the action takes place (SANDBERG, TSOUKAS, 2011).             
By significant, we mean a crash that is capable of showing the sociomateriality of the practice                
- a precarious balance between the social and the material that gives coherence to the practice                
(GHERARDI, 2017). For example, we only realize that a car needs a street when we reach a                 
dead-end; perceive the force developed by the tractor when its engine does not start due to                
lack of fuel. It is these breakdowns that compel the practitioner to reflect on the activity, due                 
to the inability to continue with reasonable performance, or because typical performance no             
longer makes sense. Although the most explicit illustrations of these breakdowns involve            
physical artifacts, there is nothing to indicate that psychological tools are not subject to              
rupture. World consciousnesses constructed narratively in our organizations can also          
contradict themselves in the performance of the practice. Like disruptions in physical            
artifacts, contradictions in psychological artifacts occur naturally with the reproduction of           
activity. The researcher-collaborator can promote these disruptions through mental         
experiments and exposure to organizational knowledge - and the practices they support -             
different (SANDBERG, TSOUKAS, 2011). 

Before operationalizing our methods of exposing the contradictions of the activity, we            
can organize them in orders. The first order of contradiction occurs intrinsically to the              
elements themselves: unexpected results, physical tools failures, or contradictory narratives,          
for example. A contradiction is not the same as a conflict or a problem (ENGESTRÖM,               
SANNINO, 2010), but it does represent tension in the activity system. The role of              
collaboration in promoting this order of contradiction is to highlight, for practitioners, the             
internal tensions of the elements of their practice. 

Reflection on primary contradictions aggravates contradictions in a second order. This           
time, elements become incompatible one with another, for example, results deviate from the             
objectives, tools hinder rather than help, norms forbid what is usually done. By requiring              



practitioners to take different actions to achieve the objective of the practice, this order of               
contradictions leads to expanded objectives, that is, qualitatively more comprehensive than           
the previous one (QUEROL; SEPÄNNEN, 2020). In this sense, it is essential to highlight that               
there is no certainty that the practitioner's deliberation process on contradictions results in a              
qualitatively, more comprehensive objective. The role of collaboration is just the opposite of             
traditional scientific rationality since theories about reality developed by individuals must be            
increasingly complex, including a higher number of concepts and more relationships between            
them. The premise of collaboration is that the world is complex and explained by non-trivial               
mechanisms (TSOUKAS, 2017) and expansion means to increase the subjects' awareness of            
their capacity to act. 

The activity, now expanded, becomes misaligned with the previous activity,          
representing the third order of contradictions. The misalignment is the result of still             
insufficient development of elements of the expanded activity (QUEROL; SEPÄNNEN,          
2020). The collaborator-researcher, when identifying these misalignments, can promote         
reflexivity on them, and open space where the new practice continues its diffusion in the               
organization. 

There is still one last order of contradictions: the quaternary ones. Arising from the              
tensions between the analyzed practice and related practices, this order of contradictions            
restarts the activity's expansion cycle, by highlighting new contradictions between the           
expanded activity and the activity system. 

 

SHARING NARRATIVES FOR TRANSITIONS 

Our collaborative research proposal is founded on an organizational ethnography          
perspective. This perspective involves observation with varying degrees of participation,          
conversation, and, above all, the researcher's proactive action and perception (YBEMA et al.             
2009). Conversations should be understood as a kind of interaction that includes both formal              
interviews and informal conversations with actors in the field (SPINK, 2008). 

By proactive perception, we understand that the researcher-collaborator must be          
aware of the occurrence of contradictions in the activity in all its orders. In addition to taking                 
advantage of them to promote the practitioner's reflexivity, collaboration is also proactive in             
deliberately promoting the breakdowns that reveal the practice sociomateriality         
(SANDBERG, TSOUKAS, 2011). This strategy involves promoting mental experiments in          
practitioners and interaction with other organizational practices, mediated by organizational          
narratives. 

Organizational narratives support different cultural logics of action since we assume           



that language is the symbolic tool that allows organization and work division. Producing and              
sharing these narratives cannot be seen, however, as merely recording a story told and              
presenting it to another community. The ZPD is an area of tension originating from the               
interaction between tutor and learner in which knowledge is produced. However, learning just             
occurs if the learner meets the conditions to learn how to use psychological tools as his tutor                 
does (VYGOTSKY, 1979). In the method we propose, collaboration with practice seeks to             
promote this interaction at the organizational level: a learning organization interacts with the             
tutoring organization and, in this space of tension, complexifies its organizational theory in             
an expansive way. Incorporating narratives does not imply blind imitation, but an activity             
expansion in the apprentice organization. As they are fragments of reality from the theory              
supported by organizational knowledge, they leave room for creativity in the embodiment            
process. Shared narratives must be presented as neutral artifacts in conjunction with evidence             
of a contradiction. This double stimulation process, which consists of presenting and artifact             
all along with a dilemma without instructions on its use (QUEROL; SEPÄNNEN, 2020)             
leaves the practitioner free to incorporate this new artifact in a manner consistent with his               
culture. 

The most appropriate collaboration instruments depend on the order of contradiction           
that is intended to be evidenced by the researcher-collaborator. As the first order of              
contradictions in the activity is intrinsic to the elements, the subject's confrontation with his              
own action can promote reflectivity. Methods such as simple confrontation, in which the             
subject analyzes his action, previously recorded (CLOT, 2010) can be used as an alternative              
for the practitioner to perceive the contradictions of the activity. Another possible method for              
dealing with first-order contradictions is interviews with the double, in which the subject is              
encouraged to present his activity in detail to the researcher as if he were to assume his role                  
(NICOLINI, 2009). This last alternative is a kind of mental experiment that promotes             
reflexivity as the practitioner thinks detailedly about his action and questions its underlying             
logic, without imposing solutions because of their cultural and reality fragment nature.  

If we are dealing with secondary contradictions, the role of collaboration is to             
encourage opening black boxes and their intrinsic mediators. Sandberg and Tsoukas (2011)            
point out some ways that help us to pursue this objective: to investigate the responses to                
thwarted expectations (unexpected results that result from the practice), to deviations (new            
discourses or actions introduced in practice) and exposure to others practices with the same              
object (when get to knowing similar practices) help to reveal the mediation relations enclosed              
in apparent intermediaries (for discussion on intermediaries and mediators, see Latour, 2012).            
Shared organizational narratives have the potential to introduce new discourses and practices            
related to the organizational context that is intended to expand 

With third-order contradictions, the type of action supported by organizational          
knowledge starts to play a fundamental role in the development of the practice. As it limits                
the possibilities of the individual style of action, the action genre may represent a factor of                
aggravation of third-order contradictions, the extent to which the practitioner will be subject             



to gender resistance in the development of some aspects of the activity. Thus, gender imposes               
limits on the apprentice organization's ZDP. The role of the researcher-collaborator is to             
provide conditions for the development of skills and knowledge necessary for the learning             
tension to be possible. Also, the misalignment of activity elements development should            
trigger new collaborations from the researcher. The action genre will impose itself on the              
practice until it can expand into qualitatively more sophisticated theories of the world. 

FINAL CONSIDERATIONS 

The goal of this article was to propose the foundations of a collaborative research              
method to promote changes in everyday practices. Therefore, we start from the logic of action               
in practice, contextualized within organizations. We understand that organizations have, in           
narratives accepted by their members, the ability to stabilize the unstable network of             
meanings underlying social practice. Narratives, as reality fragments, allow practitioners a           
space of creativity in which they adapt the relationships between concepts of the world in for                
their cultural context. These narratives make this instrument particularly attractive as a means             
to promote changes in practices in a practitioner-created knowledge paradigm 

, not a researcher-imposed. This is important as a path for local innovation             
development and a more efficient technology diffusion, especially in interrelated complex           
systems, as socio-technical systems are. 

Sensitized by concepts of Engestrom's Expansive Learning and Clot's Activity Clinic,           
we developed a framework that allows us to understand the complexity of the activity in its                
impersonal, transpersonal, interpersonal, and personal dimensions. In these dimensions, we          
identified elements that make up the activity as a molar phenomenon. This phenomenon,             
however, is far from being coherent, since we were able to identify four orders of               
contradictions that represent 

opportunities for the development of new practices. Taking into account these            
contradictions, we speculated some methods to accelerate learning in practice.  

ing practice diffusion, which are the main research themes of the group. 

A fundamental limitation of the method we propose is the uncertainty of its results. As               
cultural consumption is a personal space, we have no means of ensuring that the expanded               
practice develops without ethical implications or promoting inequality that will become a            
social loss in the future (KOHLER et al, 2019) or even going farther than we aimed. We do                  
not currently have evidence of practical results from this collaborative research method in the              
field, but the next steps in our work are the using this method in our Innovation and                 
Sustainability research group research projects to promote biogas-based energy source in           
rural areas technologies and the urban domestic compost 



Through the learning process of practitioners in interactions promoted by the           
researcher-collaborator through the mediation network, practices are transformed, gain, or          
lose practitioners. Our contribution is to shed light on the underlying processes of             
incorporating activities to practices and to identify opportunities for researchers to promote            
the diffusion of technologies and ways of acting in an incorporated way. A re-signification              
process developed by the practitioner, in our view, is more efficient than awareness and              
training actions and should yield better results in promoting new technologies, especially            
sustainable ones. 
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1. Overall aim 

Access to universal electrification is a pressing sustainable development goal, particularly in the off-

grid and difficult-to-reach rural areas, e.g. hill tracts, disperse settlements, riverine areas, of developing 

countries. In the rural areas, electricity service is counted as a general demand which can be fulfilled 

through a combination of traditional sources, e.g. kerosene lamps, diesel generators. In such contexts, 

supply push is inevitable to create new markets for promising solar home system (SHS) technology. 

Improving energy access is interlinked with the growth of off-grid SHS markets, especially for the 

access deficit countries in Asia and Africa. As of today, commercial off-grid SHS markets are largely 

limited to India, Bangladesh, and Kenya. The perspectives of markets for transition is, therefore, gaining 

momentum in energy research.   

 The study of diffusion analyses how supply markets change over time as the technology becomes 

mature. The diffusion of technology is the outcome of market competitiveness which is determined by 

market structure, i.e. number of firms and their market share distribution size. In contrast, existing 

energy studies overly emphasize adoption of technology, rooted in demand-side assessment, research 

which assumes the arrival of a fully developed new technology at time zero. Hence, evolving supply-

side market structure and diffusion of technology in transition remains appealing for further research 

avenue.  

Our study aims to assess the impact of market structure on the diffusion of solar home system 

technology in the off-grid rural markets. We build on competition-innovation (diffusion) and market 

evolution literature and hypothesize that lower market concentration associated with lower market 

power increases market competitiveness which in turn increases the diffusion of solar home system, 

specifically the number of installations and the capacity in use.  

2. Data and Methods 

We utilize a unique panel data set, obtained from IDCOL's SHS program in Bangladesh, which includes 

8,176 observations for all 545 thanas in 64 districts of Bangladesh for the year 2002 to 2016. In 

empirical analysis, we apply a fixed effect model estimated by a Poisson pseudo maximum likelihood 

estimator. Market structure is our parameter of interest and the Herfindahl-Hirschman Index is used to 

measure market concentration. In addition, we consider spatially and temporally lagged information of 

the market structure to address potential endogeneity issues regarding the impact of market structure on 

SHS uptake. We also use relevant demand- and supply-side factors, collected from different data 

sources, including GDP, population size, household number, grid-electricity access, and experience of 

participating organizations (POs).  
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3. Results 

We observe, competitive markets substantially increase solar home system installations over time.  That 

is, SHS markets are contestable since POs line up in a race of future profitable sales through up scaling 

the technology across thanas of the respective districts albeit heterogeneously. This motivates us to 

empirically test our hypothesis - the lower the concentration, the higher the SHS diffusion. We find a 

decreasing effect of market concentration on SHS diffusion; increase in the degree of market 

concentration reduces on average the number of new installations in a thana and year. We also observe 

that income and average market experience of POs positively influence SHS diffusion in a thana.   

4. Concluding remarks 

Market structure has a crucial role to play in creating markets and diffusing SHS technology in the 

context of off-grid settings. Appropriate competition-enabling policy frameworks need to be in place to 

further foster the growth of small firms while reducing the dominance of large firms. Our research is of 

interest to academic scholars, policy community and development donors with regards to achieving 

scale of clean energy access and growth of off-grid SHS markets.  
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TITLE: Future council (‘Zukunftsrat’) Carnuntum – a pilot project to self-empower 
regional actors for regional sustainability transitions 
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Penker 
 
Sustainability transitions are highly place-specific processes (Coenen et al. 2012) and 
necessitate the participation of a broad range of heterogeneous actors that contribute their 
specific knowledge, competencies and perspectives (Hodson et al. 2017, Truffer and Coenen 
2012). There is yet a lack of understanding of how these actors can be enabled to build up and 
mobilize the capacity for systemic change (Luederitz et al. 2017a). In order to contribute to 
this research gap, this paper presents intermediary results from the transdisciplinary 
(Schauppenlehner-Kloyber and Penker, 2016) research project “Self-empowerment, shared-
governance and regional transformation in the model region Römerland-Carnuntum (Austria)”.  
Being located between two main capitals, Vienna and Bratislava, the region Römerland-
Carnuntum is confronted with various challenges (e.g. population growth and migration, 
infrastructure expansion, housing provision, environmental degradation, traffic load). 
Traditional spatial and regional planning instruments have proven dysfunctional, addressing 
those challenges, subsequently triggering the need for more innovative, sustainable 
approaches. This concerns two main aspects, on the one hand the collaboration between the 
various regional actors and on the other hand an integrated systemic perspective on the region.  
In order to support sustainability transitions, the regional council 'Zukunftsrat Römerland 
Carnuntum' (Future Council Römerland Carnuntum) was set up. This bottom-up initiated 
platform consists of around 70 stakeholders from politics, regional development, society and 
science. The ‘Zukunftsrat’ perceives itself as a voluntary network for the whole region with 
the aim to a) enfold and communicate existing values, norms and expertise (system 
knowledge), b) jointly elaborate an envisioned regional future (target knowledge) and c) 
initiate first implementation measures to make sustainability transitions happen 
(transformation knowledge). An interdisciplinary research team accompanies this process by 
organising the necessary framework conditions (regular meetings, exchange and storage of 
information via protocols and website etc.). Furthermore, scientists apply innovative methods 
and therewith enable the members of the ‘Zukunftsrat’ to discuss and reflect on the 
multifaceted challenges and underlying region-specific causes. Via ongoing accompanying 
research (Luederitz et al. 2017b), the contradictions, challenges, issues raised as well as 
perceived social learning processes of this council are traced.  
Based on the empirical material from the accompanying research, which consists of protocols 
from each meeting of the ‘Zukunftsrat’, online surveys of the members of the ‘Zukunftsrat’ 
and of the region as a whole, participatory observations as well as expert interviews with 
selected members of the ‘Zukunftsrat’ the presentation discusses following aspects: 

a) The representativeness of the regional council (‘Zukunftsrat’) and therewith its 
legitimation to decide on future regional development trajectories, taking into account 
its position/role in regional governance structures. 

b) The diversity of perspectives, values and worldviews with regard to the region-specific 
challenges, multi-dimensional causes as well as the interlinkages between them, which 
also shape the perception of future development opportunities. 



c) Appropriate scientific methods to, on the one hand grasp this diversity of perspectives 
and on the other hand transform it into action-guiding knowledge in order to make 
sustainability transition in various regional subsystems (e.g. housing, energy, transport) 
happen. 

First experiences from this pilot project promise interesting contributions to the current debate 
on how to enable individuals and collective actors to build up capacity for systemic change and 
at the same time enlightening the challenges, contradictions as well as potentials of the 
implemented governance format ‘Zukunftsrat’.  
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Abstract: 

The  global  agro‐food  system  contributes  significantly  to  climate  change,  which  is  the  most 
serious  of  the  environmental  challenges.  According  to  the  IPCC  (2019),  it  is  estimated  that 
between 21% and 37% of the total anthropogenic greenhouse gas emissions in the World are 
associated with  pre  and  post‐production  activities  in  the  food  system.  This  global  challenge 
implies to cooperate among countries to create new methodologies for transition research and 
to speed up sustainability transitions all over the World.  

This  research  work  is  linked  to  an  Adsideo  research  project  which  depends  on  the 
development cooperation program of the Technical University of Valencia in Spain. The project 
implies  a  new  transition  research methodology  itself  in  order  to  collaborate  between  these 
countries.  The  background  of  the  project  relies  in  the  complex  system  vision  and  in  the 
transformative approach. In particular, it connects with the socio‐technical transition approach 
towards  sustainability,  the multi‐level  perspective  and  the multi‐actor  perspective  based  on 
human capabilities. The main objective of  the project  is  to generate room for  reflexivity and 
new  governance  spaces  at  local  level  to  enhance  the  transition  capacities  of  the  agro‐food 
system in Valdivia  (Chile) and Valencia  (Spain). Also this project aims to carry out a  learning‐
exchange  process  through  transatlantic  experiences  and  links.  In  addition,  the  theoretical 
framework  has  been  reinforced  through  the  conceptualization  development  of  urban‐rural 
transformative  capacities  to  sustainability  transitions  in  order  to  allow  the  methodological 
replicability of the project in different contexts. In that way, the methodology is based on the 
qualitative  paradigm  and  on  the  principles  of  transdisciplinarity  and  inclusivity.  Different 
qualitative  techniques  have  been  developed  such  as  documentary  analysis,  participant 
observation  and  semi‐structured  interviews  in  the  agro‐food  systems.  Subsequently,  multi‐
actor workshops  to  learn and  to  reflect on  transition capacities have been generated. These 
participatory  workshops  included  a  balanced  representation  among  policy  makers,  civil 
society,  local  leaders  related  to  disruptive  initiatives,  academia,  private  sector  and  social 
business.  First  results  in  Valencia  show different  grades  of  capability  in  the  development  of 
new  agro‐food  policies  to  sustainability,  legal  frameworks,  transformative  leaderships, 
disruptive  initiatives,  social  learning  and  coproduction  of  knowledge.  The  results  will  be 
nourished  by  final  exploratory  studies  in  both  cities  and  thanks  to  the  exchanges  between 
Valdivia and Valencia. 

Keywords:  sustainability  transitions,  socio‐technical  systems,  multi‐level  perspective,  agro‐
food, international cooperation, governance, Valdivia, Valencia 
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A B S T R A C T

Mitigating climate change to achieve the goal of staying below 2 °C of warming requires urgent reductions of
emissions. Demand-side measures mostly focus on the footprints of consumption. Analysing time use can add to
understand the carbon implications of everyday life and the potentials and limitations for decarbonising con-
sumption better.

We investigate the carbon footprints of everyday activities in Austria. We linked data from the Austrian Time-
use Survey and the Austrian Household Budget Survey with the Eora-MRIO for 2009–2010 in order to estimate
the household carbon footprints of all time-use activities. We introduce a functional time-use perspective dif-
ferentiating personal, committed, contracted and free time to investigate the average carbon intensity of ac-
tivities per hour, for an average day and for the average woman and man. We find that personal time is relatively
low-carbon, while household as well as leisure activities show large variation in terms of CO2e footprint/h. The
traditional gendered division of labour shapes the time-use patterns of women and men, with implications for
their carbon footprints.

Further research analysing differences in household size, income, location and availability of infrastructure in
their relation to time use is crucial to be able to assess possible pathways towards low carbon everyday life.

1. Introduction

Meeting the climate mitigation goals agreed upon in Paris 2015
requires substantial and transformative changes to production and
consumption in order to achieve absolute and rapid reductions of
greenhouse gas emissions globally (Pachauri et al., 2014; Rockström
et al., 2017). This aim also necessitates changes in everyday life of
people living in industrialized countries and the consumption patterns
of households (Akenji et al., 2016; Creutzig et al., 2018; Heinonen et al.,
2013a, 2013b). Sustainable consumption is a field of research looking
at household consumption, its impacts on the environment and the
possibilities to influence individual consumption patterns towards more
sustainable patterns and levels. The field of sustainable consumption
has been criticized as narrowly focused on individual consumer beha-
viour (Akenji, 2014; Lorek and Spangenberg, 2014; Maniates, 2001),
which should be broadened to encompass firstly the relationships be-
tween production and consumption, and secondly the relations with
human well-being as more appropriate scope than maximizing incomes
and consumption (Lamb and Steinberger, 2017; Ropke, 2015).

In the last decade, several multi-regional input-output models
(MRIO) have been developed in parallel, which depict the myriad in-
terlinkages in the world-economy and enable attributing resource use
and emissions in production along international supply chains to
(household) consumption (Malik et al., 2018; Wiedmann and Lenzen,
2018). These models have been applied to a range of issues, for example
to household consumption and energy footprints (Jalas and Juntunen,
2015; Min and Rao, 2017; Wiedenhofer et al., 2013), carbon emissions
(Fremstad et al., 2018; Gill and Moeller, 2018; Ivanova et al., 2017;
Moran et al., 2018; Ottelin et al., 2018; Shigetomi et al., 2014;
Wiedenhofer et al., 2017) and various other environmental issues
(Kerkhof et al., 2009; López et al., 2017; Shigetomi et al., 2014). In this
approach, energy use and emissions along the entire supply chain are
usually understood to be ‘indirect’ or ‘upstream’, because they occur
during the production process before the household actually consumes
the specific goods and services and often account for about half of the
total consumption footprint, making their inclusion highly relevant.
Households also directly use energy, for example as fuel for cars or for
heating. These are termed ‘direct’ emissions. Taken together, direct and

https://doi.org/10.1016/j.ecolecon.2019.106357
Received 2 October 2018; Received in revised form 7 June 2019; Accepted 9 June 2019

⁎ Corresponding author.
E-mail address: barbara.smetschka@boku.ac.at (B. Smetschka).

Ecological Economics 164 (2019) 106357

Available online 03 July 2019
0921-8009/ © 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license 
(http://creativecommons.org/licenses/BY/4.0/).

T

http://www.sciencedirect.com/science/journal/09218009
https://www.elsevier.com/locate/ecolecon
https://doi.org/10.1016/j.ecolecon.2019.106357
https://doi.org/10.1016/j.ecolecon.2019.106357
mailto:barbara.smetschka@boku.ac.at
https://doi.org/10.1016/j.ecolecon.2019.106357
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecolecon.2019.106357&domain=pdf


indirect emissions account for the entire household footprint of con-
sumption.

MRIO's already allow a very solid systemic analysis of the produc-
tion consumption linkage. However, it is still a “monetary” perspective
on the individual that needs to be extended with other concepts that
influence everyday decision-making. Available time - just as available
money - governs everyday decision making of individuals concerning
living and working arrangements, consumption patterns and means of
transportation. Everyday activities need more or less resources and
energy. A lack of time can translate into spending more money and
more resources, pushing individual and household choices towards less
sustainable solutions. Therefore, to understand the carbon implications
of everyday life it is necessary to add a time-use perspective.

The functional time-use perspective shows everyday time use as
embedded in necessities and constraints due to personal needs, house-
hold and family, work and community. This helps to overcome the
narrow focus on individual choices and green consumerism, as it em-
phasizes the relationships between societal arrangements and norms,
infrastructures and available services, in shaping and constraining in-
dividual activities and related consumption. Focusing on the re/pro-
duction of household, family, care and community work provides a
systemic perspective and allows for a comprehensive analysis
(Ringhofer and Fischer-Kowalski, 2016). Time-use analysis enables us
to see how the quest to meet all human and societal needs is related to
concerns about time squeeze or time prosperity (Southerton and
Tomlinson, 2005), which shape the patterns of everyday life
(Rinderspacher, 2002; Sullivan and Gershuny, 2018). These relation-
ships have been framed as a vicious cycle of (over)work and con-
sumption, with substantially adverse environmental and social effects
(Schor, 2010). Requirements from paid work, available income and
communal infrastructure and services further shape individual time-use
patterns (Heinonen et al., 2011; Jalas and Juntunen, 2015;
Wiedenhofer et al., 2018). Focusing on everyday life patterns can
thereby help to develop solutions as well as new perspectives on
pathways towards absolute reductions of emissions.

So far, approaches explicitly linking these two research streams are
rare. Conceptually, each time-use activity involves the use of goods,
services or infrastructure, which means that hours spent on certain
activities can be linked to the direct and indirect footprints of con-
sumption involved, either for emissions or the amounts of energy or
material involved in performing these activities. Importantly, as is
known from footprint studies (see above), large amounts of emissions
and resource use occur indirectly along supply chains. Therefore, only
focusing on the on-site direct energy/emissions involved in certain
activities, severely under-estimates the environmental aspects of time-
use activities. A few pioneering studies utilized time-use data and
linked it with data on consumption to investigate the footprint of se-
lected activities (see Table 1).

Following the early work by Schipper 1989, these authors (Table 1)
investigated the volume and intensity of energy demand or GHG
emissions for selected activities. This research already indicates im-
portant differences between selected time-use activities. The early work
by Mikko Jalas started by linking specific activities (e.g. watching TV,
reading, cooking) to their respective energy footprints (Jalas, 2002). He
continued investigating their change over the 20 years (1987, 1998,

and 2009) with a decomposition analysis, highlighting that beside de-
mographic changes and growing living spaces a higher intensity of
consumption, due to “deliberate attempts to save and squeeze time with
time saving technologies that range from high speed travel and ready-
made frozen food to online ticket services and dating.” (Jalasa and
Juntunen, 2015). Angela Druckman expanded on this approach by
utilizing a quasi-MRIO model to attribute most emissions footprints to
the time-use of the average British person, man and women in the year
2005 (Druckman and Jackson, 2009; Druckman et al., 2012). Most
recently, Yu shows the carbon footprint of selected activities for China
2008 (Yu 2019).

In our research, we draw from these pioneers and expand the ana-
lysis further towards an analysis of the carbon footprints of the total
household consumption in Austria allocated systematically to all func-
tional time-use categories. While the causal relationships between
carbon footprints of household consumption, socio-economic condi-
tions and time use are complex, understanding the footprint associated
with all daily activities is a first step towards understanding the lin-
kages and feedbacks between time-use patterns and carbon footprints
(Wiedenhofer et al., 2018). This is relevant because the constraints and
possibilities for change also depend on time, which is limited for ev-
erybody and different activities are subject to constraints due to the
family, the community and norms about paid work (Ringhofer and
Fischer-Kowalski, 2016; Ås, 1978). Herein, we present a comprehensive
time-use perspective on the household carbon footprint of consumption
for Austrian households in the year 2010. Thereby, we explore how to
achieve a full allocation of time use, consumption and footprints and try
to answer the following research questions:

• How carbon-footprint intensive are all household activities of ev-
eryday life in Austria?

• Are there significant differences between the carbon-intensities of
everyday activities and their sum in an average day, taking into
account the gendered division of labour between women and men?

• What are the possibilities and limitations for this kind of research for
comparative and longitudinal applications, which are necessary to
move closer towards the overall research aims sketched out above?

The paper proceeds with an overview of time-use approaches in
sustainability research and the operationalization applied herein
(Section 2). We then explain the data sources, methods and linking
procedures used, covering the Austrian Time-Use Survey 2008/2009
(Statistics Austria, 2011), the Austrian household budget survey 2009/
2010 (Statistics Austria, 2013) and the Eora-MRIO (Lenzen et al., 2012,
2013) used to estimate the carbon footprints for Austrian households
(Section 3). In Section 4, we present the results on carbon footprints per
time-use activity and the differences between average women and men
in Austria 2010, which are discussed in Section 5 along the research
questions. Finally, we draw conclusions on further research needs and
for time-use policy.

Table 1
Overview on research explicitly linking time-use to energy and emissions.

Author Country Year of data Environmental indicator Time-use covered

Schipper et al. (1989) USA 1985 Energy Selected
Jalas (2005a, 2002); Jalas and Juntunen (2015) Finland 1987, 1998, 2009 Energy footprint Selected
Brencic and Young (2009) Canada 2003 Energy Selected
Druckman et al. (2012) UK 2005 GHG footprint All, except ‘volunteering’ and ‘other’
De Lauretis et al. (2017) France 2010 Energy Selected
Yu et al. (2019) China 2008 GHG footprint All, except “other”
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2. Review and operationalization of a time-use perspective on
household consumption

2.1. The sustainability triangle as a systemic framework

The sustainability triangle symbolizes the interconnectedness of
three dimensions of sustainable development, i.e. economic, ecological
and social issues (Munasinghe, 1993). This basic systems model shows
the interrelations of monetary (economic prosperity), physical (natural
resource use) and social (quality of life) dimensions and reveals the
unsustainable dynamic of growth inherent in modern society: economic
prosperity requires natural resources and results in higher quality of
life, which engenders economic prosperity, and so on (Fischer-Kowalski
and Haberl, 1998).

Scientific attempts to conceptualize the human impact on the en-
vironment link this primarily to human production and consumption.
This is important, since the modern industrialized lifestyle and its ever-
increasing hunger for resources and energy with its consequences for
global environmental change has to be taken very seriously. The ideas
on decoupling and downsizing economic activities and societal meta-
bolism (Fischer-Kowalski et al., 2011; Haberl et al., 2017; Swilling
et al., 2010) are manifold, intriguing and some of them have already
resulted in many activities and effects (Aden, 2016; Bergh, 2017).
However, the aspect of quality of life – as the ultimate goal of human
activity – is often missing in analysis, as finding appropriate indicators
is difficult (Lamb and Steinberger, 2017; Rao and Min, 2018).

We propose that a time-use perspective can provide indicators for
quality of life within the sustainability triangle and therefore serve to
broaden the analysis of unsustainable patterns of production and con-
sumption (Smetschka et al., 2016; Wiedenhofer et al., 2018). A good
quality of life in this time-use perspective includes and emphasizes the
aspect of being able to care for all human and societal needs in ev-
eryday life and its links to the economic (income) and ecological
(carbon footprint) dimensions.

2.2. A functional time-use perspective

Functional time-use analysis is a systemic approach that postulates
that individuals are part of households and families, the economy and
society (Ringhofer and Fischer-Kowalski, 2016). It assumes that in-
dividuals “produce and reproduce” these personal, household,
economy, and community systems by using their available time, as well
as by utilizing and consuming biophysical resources and individual and
societal infrastructure. The differing demands and obligations of in-
dividuals thereby guide everyday decisions on how to use one's time,
how and when livelihoods are earned and how available incomes are
spent (Druckman and Jackson, 2009; Jalas, 2005a; Minx and Baiocchi,
2010).

A comprehensive classification of activities and time use needs to
address the differences between individual, economic and societal
‘needs’ (Gough, 2017). We can differentiate furthermore, if they ne-
cessarily have to be conducted by the individual (e.g. sleep, personal
care), or if they can be substituted by someone else's time, for example
by consuming services (cleaning, cooking, caring), described as “third
person criterion” (Reid, 1934). Finally, most activities rely on a certain
biophysical basis, be it infrastructure, housing or goods consumed,
which can accelerate, hinder or enhance the individual's time use (e.g.
using a car versus walking, reading versus television, availability of
appropriate infrastructures, …) (Ås, 1978; Gershuny, 2000; Michelson,
2015; Pentland et al., 1999). For the quantitative analysis conducted
herein, we utilize these considerations to define the following func-
tional time-use categories (FTUC) linked to the specific consumption of
goods and services (Table 2). Mobility is not a system to be re/pro-
duced, but time has to be spent on mobility to enable other activities by
allowing people to link spatially distinct activities. It is set apart in the
table, as in our research we analysed both, mobility per se and mobility

as part of the other time-use categories.
The following chapters provide a short description of each of these

time-use categories, the main activities encompassed, as well as the
major influencing factors on the related carbon intensity of consump-
tion. We outline how the categories are interlinked and affect each
other. As time is a limited resource and needs from the different sub-
systems are conflicting, this interconnectedness can result in time
squeeze or time prosperity (Southerton and Tomlinson, 2005). Activ-
ities furthermore can vary substantially in how much they rely on
consuming goods and services, which socio-technical factors influence
these relations and therefore how large the overall carbon footprint of
an activity is (see review in Wiedenhofer et al., 2018).

2.2.1. Personal time
The time needed for personal reproduction (sleeping, eating, hy-

giene, etc.) mostly includes activities, which cannot be delegated to a
third party or substituted by services or products and cannot be com-
pressed below a certain point without detrimental effects on the in-
dividual. This basic type of time use, therefore, determines the time
available for other activities.

The major factors influencing the carbon intensity of the activities in
this category are the personal living space per capita, the amount of
people sharing a dwelling and the climatic zone (Ala-Mantila et al.,
2016; Lenzen et al., 2006; Underwood and Zahran, 2015). Additionally,
the degree of parallel consumption, e.g. the use of second homes
(Heinonen et al., 2013a) matters. Finally, the heating and cooling
technology (means of provision, timing of services, temperature) as
well as other material and technological facilities (i.e. changes in
washing routines or sophisticated technology in bathrooms, see Shove
et al., 2009) available in dwellings make a difference to the footprint
related to this functional time-use category.

2.2.2. Committed time
Most people commit a certain fraction of their time to provide for

their household and for other persons depending on care, which often
are family members. Market-mediated services and products (e.g. pre-
paration of meals, cleaning, care for children, sick and old people) can
substitute many of these activities. In spite of technological change and
outsourcing, household work is still a relevant time-use activity. The
necessity for care work can lead to individual time squeeze, affecting
the possibilities for spending time on other activities and consumption
decisions (market goods instead of home production, more timesaving
electric facilities, convenience food, etc.).

The carbon implications of direct use of energy in kitchen and
household activities have changed considerably during the last decades,
due to the availability of new technologies (e.g. dishwashers; washing
machines; household robots) (Shove, 2003) and in parallel to growing
female employment rates in Western industrial countries. Outsourcing
can lead to either higher or shared carbon footprints, depending on the
availability of public services (for example care and educational facil-
ities), time rebound effects in affluent population groups, lifestyles and
parallel consumption (Heinonen et al., 2013b; Ropke, 1999).

2.2.3. Contracted time: employment & study
The main drivers of time-use patterns are the arrangements around

employment and education. The amount of working hours and their
timing as well as the operating hours of educational institutions and the
time required for commuting shape, constrain and enable other time-
use activities.

Time squeeze resulting from operating hours, low work-life balances
and double burden (mainly of women) can affect the carbon intensity of
all other activities through decisions concerning transport means (in-
dividual vs. public transport) and consumption patterns (e.g. fast food).

2.2.4. Free time
Time-use studies often focus on free or leisure time, because it is
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highly variable in its dimension and its consumption intensity and
therefore most important to economic and market research.

In addition, it is highly relevant with respect to carbon footprints,
since free time can be spent with very high (e.g. weekend city trips by
plane) or very low carbon intensity (e.g. socializing with friends). Free
time, by its very nature, has an element of free choice. Yet, the carbon
intensity of free time can be linked to individual time squeeze and the
socio-economic situation. However, public services and communal in-
frastructure - e.g. green areas, sports and leisure amenities with low
costs and carbon emissions and reachable in short time by public
transport - shape how we spend free time (Druckman and Jackson,
2009; Jalas and Juntunen, 2015; Rau, 2015). Participative governance
structures and active civil society engagement can lead to people
spending more time on volunteering and community development, with
less carbon footprints and generating useful ideas about sustainable
development (Haug, 2008; Schor, 2010).

2.2.5. Mobility time
Many activities described so far require additional time of in-

dividuals to move between places where these activities take place.
Mobility is typically not a goal per se but is linked to one of the other
time-use categories. It has a comparatively small share in the time
budget, but a high carbon footprint per hour.

Its environmental implications are closely linked to time squeeze
problems as they directly affect modal choice, together with income.
Motorized individual transport is the travel activity with the highest
carbon intensity. Urban form with differences in density, mixed land
use, morphology (polycentric, compact cities) leads to differing carbon
footprints (Haselsteiner et al., 2015; Heinonen et al., 2013b; Newman
and Kenworthy, 2000; Wiedenhofer et al., 2013). Fast, available and
affordable public transport services, true costs of private car use and
parking, and short distances between work places, living spaces and
community services are key to reductions of energy use and emissions.

3. Data and methods

This section describes the time-use survey from which the time-use
data were derived and how we assigned consumption expenses and
carbon footprint data to time-use activities. We used data from the
official Austrian time-use survey and the Austrian household budget
survey. We calculated carbon footprints of household consumption,
using a consumers-price version of the environmentally extended multi-
regional input-output model Eora (Eora-MRIO). We calculated the
average carbon footprint of each time-use activity using these three
datasets (Table 3).

3.1. Austrian time-use survey 2008/2009

The most recent time-use survey in Austria covers the period from
March 2008 to March 2009 (Statistics Austria, 2011). The number of
respondents was n = 8234 persons aged 10 and above living in 4757

private households. Activities were recorded in a time diary for one full
day in respondents' own words in 84 time slots ranging over 15 min
between 5 a.m. and 11 p.m. and over 30 min for the remaining time.
The time diaries were coded into 427 activities. The time survey focuses
on time use per “normal” day individual. The time-use data for holi-
daymaking are not consistently available. In order to link these data to
consumption data, the time-use data was extrapolated to an annual,
national level. As a first step, the 427 time-use activities were ag-
gregated to 83 time-use activities (20 activities for the 4 functional
time-use categories plus 63 different mobility activities as available
from the survey).

The daily time spent was summarized over activities per individual
and day an to calculate time use for an average day, differentiating
between weekdays j and weekend days l. With the person weight pwi,
corresponding to the number of individuals from the total population
represented by the particular respondent resp and the yearly occurrence
of the two ‘types’ of days yfacj and yfacl, the annual time use was then
summarized to the national level, where T= 65 billion h spent per year
on 83 time-use activities (Eq. (1)).

= +
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1

1
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3.2. Austrian household budget survey for 2010

The household budget survey contains data on monetary con-
sumption patterns yi of 6534 Austrian (1246 Viennese) households
randomly chosen in 2009 and 2010 (Statistics Austria, 2013). Statistics
Austria provides a weighting procedure for the data to correct for
sampling design and non-responses and to provide calibration of the
sample against the distributions found in the national micro-census to
ensure the survey sample was representative. Participation in the
survey was voluntary with a response rate of 38%. The survey data is
classified along the standardized UN Classification of Individual Con-
sumption by Purpose (COICOP) and in total represents the total
monetary final demand by all Austrian households. This total household
final demand is also reported in the national input-output tables and
therefore in the Eora-MRIO, which allows us to combine these two data
sources. For this study, not only COICOP level carbon footprints were
estimated, but a specific grouping of expenditure and footprints along
53 consumption categories directly attributable to the time-use cate-
gories had to be assembled from the detailed data.

3.3. Estimating direct and indirect carbon footprints of Austrian household
consumption

To estimate footprints of household consumption, we utilize a
consumers-price version of the multi-regional input-output model Eora
(Eora-MRIO). The MRIO covers 192 countries of the world and uses
EDGAR data on carbon emissions and IEA data for energy use (Lenzen

Table 2
Functional time use as re/production of systems, time-use categories, encompassing detailed activities and carbon footprints, adapted from (Haselsteiner et al., 2015;
Wiedenhofer et al., 2018). For the detailed allocation of all activities and all household consumption footprints, we refer the reader to Supplementary Information 1.

Re/production of system Functional time-use category Encompasses activities from time-use
survey

And carbon footprints from (examples)

Person Personal time Personal care & sleep Hot water, personal hygiene products, eating, …
Household Committed time Household & food preparation; family,

care & support
Heating and cooling, cooking, white goods, appliances,
furniture, dwelling maintenance, …

Economy Contracted time Employment & study During employment incomes are earned, which enable
consumption during all other activities.

Community Free time Social activities, politics, culture,
leisure

Entertainment activities, sports, socializing, expenditures
related to various hobbies, …

Mobility time “enables” other activities by allowing people to link
spatially distinct activities

Various forms of travel Direct emissions from fuels, embodied emissions in transport
equipment and infrastructures
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et al., 2013, 2012). MRIOs are usually constructed using so-called basic
or producers' prices. This is achieved by removing the valuation layers
(taxes, subsidies, margins and transport costs) from the national input-
output tables. The MRIO also contains a vector of household final de-
mand for Austria (and for 191 other countries), in basic prices. At the
same time, the household budget survey is composed using purchasers'
prices, which include the above valuation layers. To link both data
sources, different approaches are used in the literature.

Herein, a consumers-price version of the Eora-MRIO was used,
which included all valuation layers. We first calculated the indirect
Austrian household footprint using the Eora-MRIO, which contains the
Austrian economy and therefore household consumption along the
CPA2002 classification. However, the household budget survey is
classified in the COICOP nomenclature. Statistics Austria provided a
concordance matrix between COICOP and CPA2002. This allowed us to
re-allocate the total household footprint calculated in the Eora-MRIO to
the COICOP classification. We then used the detailed budget survey to
calculate the monetary share of each household's consumption in total
final demand, to allocate the national total to each household. Thereby
we can ensure that the entire household footprint calculated in the
MRIO is allocated among the Austrian households from the budget
survey. For this purpose, we apply the standard input-output identity of
the Leontief inverse (I – A)−1, which allows us to estimate the CO2e
emissions q, which were emitted during the production of the goods
and services F required to satisfy a specific level of final demand y, for
each sectorI(Eq. (2)):

=q F I A y( ) i
1 (2)

To account for the direct energy use and emissions from household
activities, the household budget survey provided the starting point,
because it contains data on the annual expenditure on gasoline, diesel,
heating oil, natural gas and electricity per household. Calculating the
physical quantities of direct energy use based on expenditure data was
done via energy prices for private consumers by each energy carrier for
the years 2009/2010 (Statistics Austria, 2012). No regionalized price
data is available and national values had to be used. The fuel price
dataset contains a distinction between regular gasoline and premium
gasoline (octane ratings of 95 and 98) that is not present in the budget
survey, which only contains consumption of gasoline in general.
Therefore, data on annual total sale of each fuel was used to arrive at an
average Austrian gasoline mix and therefore average price of gasoline
over these three different types, which was then used to calculate
physical household gasoline consumption. To arrive at the energy
content of total gasoline use the same data that Statistics Austria uses
for their energy accounts (OECD/IEA, 2005) has been applied.

Austria specific carbon emission factors per fuel were sourced from
the IPCC emissions database (IPCC-EFDB, 2007). While conceptually
energy and emissions from electricity are often seen as part of direct
energy use, these are actually part of the MRIO, where energy use,
transformation losses and emissions are allocated to the electricity
supply sector and therefore do not require additional calculation steps
because they are covered in the MRIO multipliers described above.

Overall, we find good agreement between the total carbon footprint
of Austrian households as presented in Steininger et al., 2018, who
estimate a total footprint of 83 million t of CO2e for the year 2011;
while herein we find 87 million t of CO2e for 2009/10.

3.4. Estimating carbon footprints of time-use activities: linking time,
household consumption and carbon footprints

Both time-use and budget surveys are not unambiguously compa-
tible and no official concordance between both is available. Therefore,
building on recent work by other researchers, we had to allocate
household expenditure to specific time-use activities (Druckman et al.,
2012; Jalas, 2002; Jalas and Juntunen, 2015). Difficulties arise from the
effort to combine three data sets differing in sample (age limits, range),
units (persons, households, nations) and goals (everyday living,
monetary expenditure, environmental pressures). We met these chal-
lenges as follows: From the time-use survey data, a representative
sample of the time use of 8234 persons in Austria is available. Based on
reported survey weights, we calculated the total hours spent by all
people in Austria, by days and by gender. From the household budget
surveys, data is available on the total household consumption in Austria
and using the Eora-MRIO we can estimate the direct and indirect carbon
footprint associated with all household expenditures. The results show
the volumes of total hours per activities and total CO2e for all COICOP
categories. As a simple validation, one can divide the total household
footprint of 87 million t CO2e/y by the total time spent, which is
65 billion h/y, resulting in an average carbon intensity of 1.3 kg CO2e/
h. For the more detailed assessment, we allocated each of the 53 ex-
penditure/consumption categories to one or more time-use activities,
resulting in an 83 × 53 concordance matrix of the time-use categories
for activities and the consumption categories from the household
budget survey (see Time-Consumption Matrix in the supplementary
information 1). Using this procedure, we arrive at the same average
carbon intensity of 1.3 kg CO2e/h.

As in the two comparable studies (Druckman et al., 2012; Jalas,
2002) this assignment is to some degree arbitrary and was based on
literature research and group discussions within the project team. We
used Druckman et al. as a starting point for the Time-Consumption
Matrix but agreed on a few deviations from their allocation table,
mainly due to differing data classifications and availability. While Jalas
focused on specific activities, Druckman et al. allocated most of the
household footprint to activities. Building on this, we also assigned all
expenses and thus 100% of the household carbon footprint to activities.

The following assumptions were also applied: we allocated some of
the basic living costs to an array of activities comprising this con-
sumption, i.e. time-wise non-specific living costs, such as costs for
electricity, water, etc., were allocated to all activities inside one's home
including Sleep. We allocated tobacco consumption evenly across all
activities, assuming that smoking happens throughout the day. We al-
located alcoholic beverages to eating and drinking. Because employ-
ment is the very activity, which enables the production of goods and

Table 3
Overview of the major data sources used.

Austrian time-use survey Austrian household budget survey Multi-regional input-output model (MRIO), Eora

Temporal coverage 03/2008–03/2009 04/2009–05/2010 2009 and 2010
Population covered All persons above 10 years All households 192 countries/economies
Sample size 8234 individuals in 4757 households,

sample weighting provided to achieve
representativeness

6534 households, sample weighting provided to
achieve representativeness

Complete representation of the world-economy in
25–340 sectors, depending on country-level information

Response rate 38% 38% Not applicable
Number of

categories
83 categories describing all activities Study-specific classification of expenditures into

53 categories, derived from detailed COICOP
data structure

In the Eora-MRIO, the Austrian economy is represented
along 59 consumption categories, additionally 4
categories of direct energy use were estimated.

Source Statistics Austria (2011) Statistics Austria (2013) Lenzen et al. (2012, 2013)
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services, and where household incomes are earned, no household ex-
penditures and carbon footprints can be directly and clearly allocated to
the time spent in paid work, because all work-place emissions are part
of the supply chains of all goods and services consumed during all other
activities. Although time-use data only represent mostly “normal” days,
not holidays, we did not want to exclude catering and accommodation
services as they represent a significant amount of expenditure and
carbon footprint. Here we opted to allocate the carbon emissions to free
time activities, which can be spent outside the home. Each assigned
consumption category adds up to the total consumption expenses per
activity category. If a consumption category is assigned to more than
one activity, the consumption expenses are distributed between all as-
signed activities based on their relative time use.

3.5. Limitations, uncertainties and assumptions

3.5.1. Time-use survey
The method of time diaries and the time-use survey in particular

have several shortcomings that can affect our results. Importantly, the
survey data lacks information on holiday making and specific long-
range (i.e. air) travel and does not provide consistent long-term ob-
servations on time use of the respondents. Additionally, a low spatial
resolution hinders potential additional analysis, for example of the lo-
cation of households. Unfortunately, the survey lacks information on
the income levels of respondent and/or households, hindering explicit
analysis of the dependency of time-use patterns and therefore con-
sumption footprints on available money. As a strong point for our
purposes we see the data on travel and the high n (sample is 0.1% of
total pop.). Time diaries are the most widely available and agreed-upon
type of data for analysis of time use (Eurostat, 2009; Gershuny, 2000).

3.5.2. Multi-regional input-output approach
The input-output methodology relies on three main assumptions:

firstly, constant prices across industries and consumers, secondly the
proportionality of demand and production (the Leontief production
function), and thirdly, homogenous sector/product mixes. The con-
stancy of prices and homogenous product mixes are a generally applied
and accepted part of the methodology for studies on environmental
issues (Lenzen, 2001). Problems could arise if fuel and electricity prices
have substantial regional variations. However, as Austria is a relatively
small country, such variations are deemed minimal. The proportionality
assumption can furthermore affect consumption-based estimates of the
scaling between footprints and overall expenditure/income levels,
however this is an unresolved issue for the entire field (Girod and de
Haan, 2010; Heinonen et al., 2011; Kok et al., 2006; Min and Rao,
2017).

Building a multi-regional input-output model requires major data
and time efforts and is often constrained by the strongly differing
number of sectors in each country's input-output table and by the lack
of standardized datasets on energy use and carbon emissions per sector
(Lenzen et al. 2012, 2013; Malik et al., 2018; Moran and Wood, 2014;
Owen et al., 2014). Some deviations from national level data sources for
energy and emissions do occur in this study, where for example Sta-
tistics Austria reports 5–8% larger energy use and emissions than the
Eora-MRIO includes for Austria. This is partly due to the fact that Eora
uses IEA energy data and Edgar emissions data and as Moran and Wood
(2014) have pointed out, carbon accounting lacks standardisation in
important areas. While many developed countries report GHG emis-
sions inventories, which are detailed by emission source, they do not
report the responsible sector. Therefore, when MRIO databases in-
tegrate these national emissions inventories, assumptions must be made
when attributing total territorial emissions among sectors. How this
sector-wise allocation is done differs between MRIO databases (Moran
and Wood, 2014; Owen et al., 2014). While the findings of Moran and
Wood (2014) show that national total footprints are relatively robust
against sector-wise allocation of territorial emissions across all major

MRIOs, for more detailed studies such as ours, sector-wise allocations
become more important. Improving accounting conventions like this is
an active topic among MRIO creators. As questioning the methods used
for this allocation along sectors is beyond the scope of this study, we
simply note this issue and assume that accounting conventions will
become more robust in future years.

3.5.3. Combining time-use survey data with household budget survey data
Due to data restrictions mentioned above, time-use and household

budget data could only be combined for the average Austrian individual
and household, mainly because of the lack of information on income
levels for the time-use survey. Time-use data include all persons aged
above 10 years. The Household Budget Survey however includes all
household expenditures, no matter if they are spent on children < 10
years or not. While technically it would be more correct to exclude the
footprints of children < 10 years, the data does not allow for such a
differentiation of expenditure/consumption. We divided the total hours
spent in Austria by persons older than 10 years to obtain the time-use
profile of an average person. We calculated carbon footprints (CO2e)
for the total expenditure of all Austrian households. We then divided
these carbon footprints per budget category through the total hours of
activities attributed to these budgets, resulting in an average CO2e in-
tensity per hour for each activity.

Differences in carbon footprints were calculated along different
time-use patterns, for example for average women or men. The im-
portant variations in consumption, which result from household in-
come, cannot be analysed here, as time-use data did not refer to income
data. Being aware of the pitfalls of ecological fallacy we summarize the
aim of this study: Combining time use of an average person with the
average carbon footprint of an activity can only be a means to get better
knowledge on constraints and possibilities of change in everyday life as
a whole, not a tool to analyse causal links on isolated items.

4. Results

4.1. Carbon footprints of Austrian households: total, per functional time-use
category and per activity

Fig. 1a shows that the total calculated hours of Austria's population
in 2010 amount to 65 billion h. This time was spent for personal,
committed, contracted or free time purposes, i.e. the four functional
time-use categories introduced in Section 2.1. The total Austrian
household footprint estimated in this study is 87 million t CO2e, which
is approximately half of the national total footprint, the remainder
being investments, exports and government consumption (Steininger
et al., 2018). Only the total carbon footprint of household consumption
was allocated to time-use activities.

When we look at the composition of time use and carbon footprints
(Fig. 1b), we find that for the average Austrian, personal time accounts
for 46% of time use but only 40% of the carbon footprint. Free time, in
contrast has a share of 22% of time use while it amounts to 37% of the
carbon footprint. Not surprisingly, we find that mobility is a crucial
factor. It consumes 5% of total time use in Austria and is responsible for
17% of the carbon footprint; hence, the time used for mobility has a
particularly high carbon intensity. Since mobility is associated with
other activities, it can be directly assigned to these activities (right
column in Fig. 1b), thereby increasing the carbon intensity of the dif-
ferent activities. Assigning all work-related commuting to contracted
time amounts to 7% of the total household carbon footprint. Mobility
and free time together add up to nearly half of the carbon footprint of
households.

Dividing total CO2e by total hours results in an average carbon
intensity of 1.3 kg CO2 equivalents per hour and person in Austria
(Fig. 2). Mobility time with 4.9 kg CO2e/h has the highest carbon in-
tensity. Free time has the second highest hourly carbon footprint, with
1.9 kg CO2e/h, while personal time has the lowest footprint per hour,
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with 1.1 kg CO2e/h. Although all emissions related to housing (heating,
cooling, electricity use) and goods consumed in households have been
allocated to this activity, the carbon footprint per hour is still relatively
low, simply because this is also the most time-consuming category,
where 79% of it amounts to sleeping time. When allocating all mobility
time and the respective footprint to the time-use categories ‘enabled’ by
individuals being mobile, the results change slightly: the carbon foot-
print per hour of free time increases by 17%, while the footprint of
committed time increases by 20%. Personal time however is unaffected,
because these activities happen within the home. Allocating all work-
related commuting to the time spent in paid employment results in
0.6 kg CO2e/h.

One important result of looking through the time-use lens is this:
activities, which take many hours and do not rely on energy and
emissions intensive supply chains, have less carbon footprint than
others do. Mobility time has by far the highest carbon intensity, because
high amounts of energy are used in a short time.

The carbon intensity of time-use activities differs within the func-
tional time-use categories. Fig. 3 shows a further disaggregation of
activities (excluding time spent and emissions for mobility). All activ-
ities inside one's home show the basic living footprint at the bottom
(housing direct and indirect). Eating and drinking include high carbon
emissions resulting in a high carbon intensity 3.3 kg CO2e/h. The big-
gest differences stem from the amount of goods and services consumed

for different activities. Personal time has an average high intensity due
to eating and all goods needed for daily living. Activities associated
with family and household do not vary much from the average intensity
of 1.3 kg CO2e/h, while free time has a high level of variations between
the specific activities. Activities at home using little resources (e.g.
socializing) or long-living goods (e.g. TVs) are below the average in-
tensity around 1 kg CO2e/h.

Activities involving a high amount of resources are linked to ex-
penses for Entertainment, Recreational courses and Hobbies. We as-
signed the expenditures on holidays, catering and accommodation
services as extra “Services Holidays” to activities spent outside the
home: Shopping, Entertainment, Sports, Recreational courses, Hobbies
and Eating Out, which can lead to carbon intensities over 9 kg CO2e/h.
It is difficult to assign the carbon emissions stemming from the high
amount of money we spend on the catering and accommodation ser-
vices and holidays to time-use activities. However, the data show that
excluding it from everyday life would imply losing sight of an important
amount of carbon emissions. Reducing the expenses spent on holidays
and in gastronomy to zero leads to an average carbon intensity of
1.17 kg CO2e/h. Thus, it appears that these expenses amount to 16% of
carbon emissions.

4.2. Carbon footprint of time use per day and by gender

As time is a matter of concern to everybody in daily life, which is
limited and equally divided for all humans, we also analyse an average
day. In Fig. 4, we show how many daily hours an average woman or
man in Austria spends within each category. A traditional gendered
division of labour is clearly visible, as women spend double the time
with committed activities than men. Men spend more time in employed
work than women, who largely work part time in Austria. Calculated
across all differences in age, workload and commitment, men have
30 min more free time per average day than women do.

Calculating the average daily carbon footprints of Austrian women
and men shows the impact of the different carbon intensities of each
time-use category. Women spend more time with personal and caring
time, the latter having a comparatively high carbon intensity, while
men spend more time with free time activities and mobility. Again, the
results reflect the traditional division of labour here, as women spend
more time with caring activities and men with employed work and with
sports, hobbies and watching TV. The carbon footprints of free and
mobility time amount to 42% (women) or 52% (men) of the average
daily footprint.
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5. Discussion of results

5.1. Comparison with prior research

So far, little research has been linking total carbon footprints of
households to all time-use activities. The noteworthy exceptions are the
study of Druckman et al. (2012), which showed the carbon footprints of
time-use activities of average British women and men and the study of
Yu et al. (2019) calculating carbon footprints of time use in China.
Interestingly, our results for Austria for the year 2010 corroborate
previous work on the UK for the year 2005 (Druckman et al., 2012),
despite differences in years as well as data and model used. While
Druckman et al. reported the average carbon intensity of time use in the
UK to be 1.2 kg CO2e/h in 2005; we find 1.3 kg CO2e/h for Austria in
2010. We also re-analysed Druckman's results along our functional
time-use categories, where we find similar carbon intensities for the
functional time-use categories, insofar as eating and committed time
have a higher intensity than most free time activities excluding holidays
(see Supplementary Information 2).

However, when disaggregating the results and comparing specific
activities, we find a number of differences. This is due to the fact that
we included all activities of an average person - systematically grouped
into four functional time-use categories - and fully allocated all
household expenditures to these activities. As we did not exclude any
consumption items, we had to allocate them to time-use activities. Basic
living costs calculated as carbon emissions stemming from living in
large, well-furnished, heated/cooled and lightened flats therefore raise
the carbon footprint of all activities at home and are allocated to Sleep
as well. The emissions per hour sleep are high because we divide the
emissions of basic living within comfortable flats equally among all
hours spent there, notwithstanding the fact that heating maybe lowered
at night and lights will be switched off. Reduced or increased sleeping
hours will not change the carbon footprint of an average basic living
standards. More importantly, it is changes in heating/cooling or
lighting practices which make a difference. Druckman found a higher
intensity for Personal care, probably allocating more of the expenses to
Personal care than to Sleep. We allocated expenditure for alcoholic
drinks to Eating and Drinking, and tobacco equally to every person's
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daily activities. Druckman still shows a higher footprint for Eating and
Drinking than we estimate in Austria. We did not follow Druckman in
excluding Volunteering, but regard it as a free time activity with very
low carbon footprints.

In our work, we further decided to include the expenditures for
holidays because they induce substantial carbon footprints (16% of
total carbon footprint). This inclusive approach follows Druckman and
Jackson, 2010, who estimate 10% of the carbon footprint in UK 2004
for holidays. Holidaymaking has no clear equivalent in time-use sur-
veys, which cover mostly normal days. Furthermore, these activities are
not restricted to formal holidays, but can occur on weekends, during
short workweeks, or on special occasions even on a workday. Therefore,
we allocated these footprints to free time activities outside of the home.
It is important to show these expenses, as they will be spent probably on
one or the other leisure activity if income is available and have there-
fore been pointed out as a potential source of rebound effects (Ottelin
et al., 2014; Underwood and Fremstad, 2018). The ongoing discussion
on higher footprints stemming from activities during holiday making
(see Barr et al., 2010) cannot be analysed with the time-use approach as
long as we lack enough data on holidaymaking.

5.2. Functional time-use analysis of demand-side potentials for
decarbonisation

Analysing the functional time-use categories helps to perceive and
analyse the different aims of re/production and offer different options
for change towards low-carbon everyday life. For this purpose, we in-
clude all activities and all household expenditure in order to be able to
see the total average carbon footprint per activity as well as per day.
This offers a baseline for developing scenarios for changes in time-use
patterns. Changing free time activities from Hobbies to Socializing for
example would make a difference of 6% of daily carbon footprints, if
the money saved is not spent otherwise. This example shows that the
potential of reducing carbon footprints is closely linked to the question
of time rebound (Hertwich 2005,Font Vivanco et al., 2016,) and still
needs to be integrated in the analysis of low-carbon lifestyles (Schanes
et al., 2016). Further research in time-use preferences could better in-
form calculations on plausible changes of carbon footprints of everyday
life. In the following, we discuss some potentially interesting avenues
for further research and time policies alike:

• Person system: personal time for sleep, care and eating is necessary
for the personal reproduction. Having enough time for it is crucial
for the personal well-being. This category includes necessary activ-
ities with quite high carbon footprints. Options for decarbonisation
could consist in using less direct energy and long-lasting goods, as
well as spending more time with personal activities and have to be
analysed.

• Household system: caring time for others and all other activities,
which are necessary for the reproduction of the household, can be
reduced in terms of the amount of hours through adequate com-
munal services (e.g. childcare facilities, meals in schools, day care
for old persons), thus creating time for personal activities and les-
sening time squeeze. Carbon emissions could be reduced through
the sharing of space, infrastructure and services in bigger house-
holds, new forms of shared living or sharing services. As the access
to services can lead to increased use in turn (Frenken and Schor,
2017) further research on time use preferences is needed.

• Economic system: reducing working hours could alleviate time
squeezes and enable spending more time with high quality of life
and low-carbon activities in all other categories, for example with
the family or in community activities or using less carbon intensive
transport. Clearly, such reductions shouldn't lead to decreasing in-
comes below adequate levels (for further discussion, see:
Wiedenhofer et al., 2018; Antal, 2018). Overall, such a measure
could be advantageous for gender equality as well as for climate

change mitigation.
• Community system: leisure activities mostly have a low carbon

intensity, while few activities involve high costs and highest carbon
emissions. Here we see the importance of the economic situation
and prevailing unequal distribution and practices. Wealthy
Austrians spent a large amount of money and thereby carbon
emissions on holidays, catering and accommodation services.
Whereas, leisure activities at home and at a short distance have the
lowest carbon footprint. In this category, gender differences also
become most pronounced. Communal, shared and attractive infra-
structure for sports, entertainment, culture and participative activ-
ities could help to develop practices for low-carbon leisure activities
irrespective of income. The lowest carbon footprint per hour comes
from contributing to community and volunteering activities.

• The highest carbon footprint by far results from mobility. Mobility
is not a sphere of re/production, but has to be assigned to the re-
spective activities, which require or encompass a certain form of
mobility. The footprint of mobility can be changed via 1) the need
for mobility and 2) the length of distances to be covered and 3) the
possibilities for modal split.

5.3. Gendered division of labour

In our analysis, we found significant differences in time use between
an average woman and an average man. The traditional gendered di-
vision of labour leads generally to more time and money being avail-
able for men to spend on leisure activities and to a time squeeze for
women when engaged in employment and caring, leading to higher
resource use, if financially feasible (Eurostat, 2004; Ferguson, 2013;
Ghassemi and Kronsteiner-Mann, 2009; McGinnity and Russell, 2007).
Our results show a traditional gendered division of labour. The findings
are similar to the results found by Druckman for UK 2005. In both
countries emissions are higher for contracted activities for average
women, mainly due to the higher amount of hours they spend with
household and caring work and for free time activities for average men,
mainly because they spend more time with free time activities. As
caring and household activities take up more time for women than for
men, the carbon footprint of these activities is allocated to them as well.
Yet the benefits of these activities are for the household and not for the
women themselves. Putting the load of household and caring activities
with its carbon footprint on women is one of the methodological
questions Druckman raises (Druckman et al., 2012).

These results constitute an important contribution to discussions
about reducing and/or redistributing working hours equally among all
adults.

Work-time reductions are discussed as an important measure for
sustainable development. Buhl and Acosta have put forward three
possible dividends of work-time reduction: 1) working less and having
less income leads to lower consumption and therefore lower carbon
footprints; 2) time can be spent with activities more favourable to life
satisfaction; 3) sharing working hours among more people and
spending more time with community activities leads to more equality
and safer and inclusive cities (Buhl and Acosta, 2016). Additionally, a
fourth dividend would be a higher degree of gender equality (Hartard
et al., 2006).

These effects can be mobilized best if minimum wages secure an
adequate level of income, workplaces are available (preferable within
short commuting distance) and education/training as well as caring
services are provided (Hayden, 1999; Knight et al., 2013; Nässen and
Larsson, 2010; Pullinger, 2014; Schor, 2005; Shao and Rodríguez-
Labajos, 2016). How the extra time resulting from work time reduction
is spent is crucial for analysing these effects. We need further research
on time use preferences among different demographic groups and the
time rebound effects resulting from these preferences.
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5.4. Desiderata for future research

The systemic approach including all time-use activities and carbon
footprints of all carbon emissions of households provides a method,
which can serve as a start for further analysis of rebound effects and
options for low-carbon pathways. However, a number of constraints
need to be addressed in further research. Ultimately, future research
should aim to understand what can be learned for the necessary dec-
arbonisation of everyday life, when going beyond consumer scape-
goatism (Akenji, 2014), by taking time-use, societal norms about work
and gender roles as well as infrastructural constraints and opportunities
of households explicitly into account (Wiedenhofer et al., 2018).

Firstly, there is no objective way to decide which time-use activities
meet basic human needs and which are optional, luxury or easier to
change. For further analysis, time-use preferences, consumption pat-
terns and their contributions to quality of life are required and differ-
ences among demographic and social groups have to be explicitly in-
vestigated, taking into account the politics of gentrification and low-
carbon urbanization (Rice et al., 2019).

Secondly, to be able to differentiate between the impacts of time
constraints and economic constraints, a clear direct link in time use and
expenditure data is required. Currently, in Austria, both data sources
are independently collected and no direct individual-level link can be
made. Time-use data need to contain income information. Improved
linkages between different surveys would therefore be required.

Thirdly, regular time-use surveys are necessary to enable long-
itudinal studies. Currently, the next wave of time-use surveys has been
postponed due to political reasons and the socio-politically charged
nature of insights into gender-differences.

Finally, distances to be covered, urban form, and the availability of
infrastructure and services probably make an important difference in
terms of time-use and consumption. Data including location of house-
holds and infrastructure could help to shed light on these interrelations.

6. Conclusions: time-use perspectives in sustainability research

Time-use surveys are increasingly used to monitor societal change
and environmental implications along important issues such as urba-
nization, time squeeze, accelerated work-consumption cycles, gendered
division of labour, and inequality across time and space (Aall et al.,
2011; Brencic and Young, 2009; De Lauretis et al., 2017; Heinonen
et al., 2013a; Jalas, 2005a, 2002; Jalas and Juntunen, 2015; Schipper
et al., 1989; Yu et al., 2019).

With this work, we want to push the time-footprint frontier into
more robust, reproducible and differentiated estimates. For this pur-
pose, we have developed a systemic approach building on four con-
ceptually grounded functional time-use categories and covering the
direct and indirect emissions of household consumption. Clearly, this
can only be a start and points to questions that should be investigated
further (Wiedenhofer et al., 2018): How do time-use patterns, socio-
economic conditions and consumption footprints interact and dyna-
mically change over time? How do they vary between different
household sizes and rural and urban areas? Are there other influencing
factors? What are the major options and limits for change?

The functional time-use perspective applied herein provides the
grounds to assess constraints and potentials of activity-based demand-
side solutions to climate change mitigation. Time use required for the
household and family as well as the economic system will strongly
shape all other activities. Personal time cannot be compressed endlessly
without serious health risks. These time-use constraints have to guide
the concepts of scenarios for low-carbon everyday life. Developing
these scenarios is an important next step to enable further analysis to
discuss environmental implications of time policies. Conceptualizing
everyday life in such a way has been conceptualized around practice
theories and socio-technical provisioning systems (Ropke, 2015).
Practices shape the way we are used to act in our daily routine and they

are closely connected to communal infrastructure and provisioning
systems.

The carbon intensity for singular activities calculated in this paper
provide indications where the focus of demand-side climate change
mitigation policies could be effective and highlights potential co-ben-
efits in terms of personal well-being. The volume of carbon emissions
results from the number of hours spent with a certain activity and the
required consumption on goods and services for this activity. If only a
short time is spent with high-carbon activities and long periods are
spent with low-carbon activities, the total emissions can be changed to
a significant extent. For example, multi-modal mobility strategies could
focus on this. A short time spent in a car, with other people as pas-
sengers, followed by a longer trip using public means of transport and
some walking or cycling to reach the destination, could save emissions
and money and lower health risks (Haas, 2018). The large footprints
due to cooking could be used for a shared meal with local products
among more persons, who then spend longer leisure time together
having fun. Everyone driving to an expensive restaurant and spending
less time there, while inducing substantial indirect emissions along
supply chains, would cause much higher emissions. Jalas describes the
possibility of “making time” with activities, which take a long time but
little material and energy, illustrating it with the “art of loving wooden
boats” (Jalas, 2005b). Long-lasting goods lower the carbon emissions of
daily use. Interestingly, watching TV as a habitual way of spending free
time does not produce high emissions as long as we do not buy new
devices frequently – however well-being effects should be critically
considered. The same holds for music and books, where sharing has a
long tradition through libraries. A library in short distance, the
knowledge of how many interesting books can be found there, feasible
opening hours, moderate prices and a routine to know about borrowing
books add up to a reading practice with a much lower carbon footprint
than, for example buying books online. However, subsequent shifts in
potentially available incomes need to be taken into account, in order
not to ignore the emissions rebound due to increased consumption of
other goods and services. Clearly, these interesting avenues are worthy
of further research.

A perceived time squeeze can also affect carbon footprints, for in-
stance, through higher consumption of fast food or utilizing services
perceived to be faster (e.g. dry cleaning, express deliveries). A high
demand on ‘fast’ mobility also stems from pressures due to working
hours, household/family related activities such as care obligations, or
transporting children, older people or pets. Having more leisure time
can lead to less time squeeze and lower emissions, by opening up the
possibilities to accommodate low carbon activities. The amount of
personal and free time is an indicator for time sovereignty. Spending it
with high or low-carbon activities is strongly linked to available income
and also shaped by societal norms on paid work, arrangements around
care work in the family and the “attractiveness” of certain practices, for
example long-distance tourism versus local/regional recreation. This
points to the role of recreational infrastructure and public space within
walking distance or reachable by carbon-free mobility, potentially
changing practices of spending free time and all other daily activities.

However, this discussion points towards the most important desi-
derata for further research: For seriously assessing these options we
need further research analysing differences in income, household size,
urban form and residential location. Regular time-use surveys including
these data and data on time-use preferences are urgently needed in
order to be able to analyse effects of social change and policies over
time.

Overall, we would argue that a change of perspectives away from
“consume less and differently” towards “spend time with pleasant low
carbon activities” could be used for a range of positive strategies to-
wards demand-side measures for decarbonisation. Time policies
(Reisch, 2015) have been positioned as a trans-sectional framework to
find solutions for social and economic problems. Linking time use to
carbon footprints yields new perspectives on the dilemma between
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human well-being, production and consumption and the environment
(Creutzig et al., 2018; Lamb and Steinberger, 2017; Wiedenhofer et al.,
2018). We would argue that a functional time-use perspective on con-
sumption and footprints could contribute conceptually to questions of
inclusive and multi-focal development goals (SDGs). Our approach
shows how to widen the focus from consumption and money towards
time and activity. This offers a tool to find ways of reducing carbon
footprints of everyday activities, which can enhance quality of life and
alleviate climate change at the same time.

Declaration of Competing Interest

None.

Acknowledgments

This work was funded by the Austrian Science Fund (FWF) project
UTE (TRP214-G17) and the European Research Council (ERC) project
MAT_STOCKS (grant 741950). The funding bodies did not have any
influence on the arguments presented herein. We are grateful to three
anonymous reviewers, whose suggestions greatly improved the paper.
The authors would like to thank all colleagues from the Team Social
Ecology Vienna for productive discussions on the time-use approach
within socio-ecological research; special thanks go to Marina Fischer-
Kowalski, Helmut Haberl, Fridolin Krausmann and Willi Haas.

Author contributions

The first author was responsible for the design of this study and
wrote the article, especially contributing the part on socio-ecological
time-use research and allocating carbon footprints to time-use activ-
ities. The linkage between time use, consumption and footprints was
jointly developed between Smetschka and Wiedenhofer. The co-authors
contributed to this work bringing in their different expertise i.e.
Wiedenhofer on sustainable household consumption and calculating
carbon footprints of time-use activities, Moran on MRIOs and carbon
footprints, Egger on data analysis, Haselsteiner on urban planning and
time use, and Gaube on environmental impacts of time use.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ecolecon.2019.106357.

References

Aall, C., Klepp, I.G., Engeset, A.B., Skuland, S.E., Støa, E., 2011. Leisure and sustainable
development in Norway: part of the solution and the problem. Leis. Stud. 30,
453–476. https://doi.org/10.1080/02614367.2011.589863.

Aden, N., 2016. The roads to decoupling: 21 countries are reducing carbon emissions
while growing GDP. World Resour. Inst. 5.

Akenji, L., 2014. Consumer scapegoatism and limits to green consumerism. J. Clean. Prod.
63, 13–23. https://doi.org/10.1016/j.jclepro.2013.05.022.

Akenji, L., Bengtsson, M., Bleischwitz, R., Tukker, A., Schandl, H., 2016. Ossified mate-
rialism: introduction to the special volume on absolute reductions in materials
throughput and emissions. J. Clean. Prod. 132, 1–12. https://doi.org/10.1016/j.
jclepro.2016.03.071.

Ala-Mantila, S., Ottelin, J., Heinonen, J., Junnila, S., 2016. To each their own? The
greenhouse gas impacts of intra-household sharing in different urban zones. J. Clean.
Prod. 135, 356–367. https://doi.org/10.1016/j.jclepro.2016.05.156.

Antal, M., 2018. Post-growth strategies can be more feasible than techno-fixes: focus on
working time. Anthr. Rev. 5, 230–236. https://doi.org/10.1177/
2053019618794212.

Ås, D., 1978. Studies of time-use: problems and prospects. Acta Sociol 21, 125–141.
Barr, S., Shaw, G., Coles, T., Prillwitz, J., 2010. A holiday is a holiday’: practicing sus-

tainability, home and away. J. Transp. Geogr. 18 (3).
Bergh, J.C.J.M. van den, 2017. A third option for climate policy within potential limits to

growth. Nat. Clim. Chang. 7, 107–112. https://doi.org/10.1038/nclimate3113.
Brencic, V., Young, D., 2009. Time-saving innovations, time allocation, and energy use:

evidence from Canadian households. Ecol. Econ. 68, 2859–2867.
Buhl, J., Acosta, J., 2016. Work less, do less?: working time reductions and rebound

effects. Sustain. Sci. 11, 261–276. https://doi.org/10.1007/s11625-015-0322-8.
Creutzig, F., Roy, J., Lamb, W.F., Azevedo, I.M.L., Bruine de Bruin, W., Dalkmann, H.,

Edelenbosch, O.Y., Geels, F.W., Grubler, A., Hepburn, C., Hertwich, E.G., Khosla, R.,
Mattauch, L., Minx, J.C., Ramakrishnan, A., Rao, N.D., Steinberger, J.K., Tavoni, M.,
Ürge-Vorsatz, D., Weber, E.U., 2018. Towards demand-side solutions for mitigating
climate change. Nat. Clim. Chang. 8, 260–263. https://doi.org/10.1038/s41558-018-
0121-1.

De Lauretis, S., Ghersi, F., Cayla, J.-M., 2017. Energy consumption and activity patterns:
an analysis extended to total time and energy use for French households. Appl.
Energy 206, 634–648. https://doi.org/10.1016/j.apenergy.2017.08.180.

Druckman, A., Jackson, T., 2009. The carbon footprint of UK households 1990–2004: a
socio-economically disaggregated, quasi-multi-regional input-output model. Ecol.
Econ. 68, 2066–2077.

Druckman, A., Jackson, T., 2010. An Exploration into the Carbon Footprint of UK
Households. RESOLVE Working Paper Series 02-10 University of Surrey, Guildford.

Druckman, A., Buck, I., Hayward, B., Jackson, T., 2012. Time, gender and carbon: a study
of the carbon implications of British adults' use of time. Ecol. Econ. 84, 153–163.
https://doi.org/10.1016/j.ecolecon.2012.09.008.

Eurostat, 2004. How Europeans Spend Their Time: Everyday Life of Women and Men:
Data 1998–2002. European Communities.

Eurostat (Ed.), 2009. Harmonised European Time Use Surveys: 2008 Guidelines. Eurostat,
Luxembourg.

Ferguson, L., 2013. Gender, work, and the sexual division of labor. Oxf. Handb. Gend.
Polit. https://doi.org/10.1093/oxfordhb/9780199751457.013.0013.

Fischer-Kowalski, M., Haberl, H., 1998. Sustainable development: socio-economic meta-
bolism and colonization of nature. Int. Soc. Sci. J. (158), 573–587.

Fischer-Kowalski, M., Swilling, M., Weizsäcker, E.U. von, Ren, Y., Moriguchi, Y., Crane,
W., Krausmann, F., Eisenmenger, N., Giljum, S., Hennicke, P., Kemp, R., Romero
Lankao, P., Siriban-Manalang, A.B., 2011. Decoupling Natural Resource Use and
Environmental Impacts from Economic Growth. United Nations Environment
Programme, Nairobi.

Font Vivanco, D., McDowall, W., Freire-González, J., Kemp, R., van der Voet, E., 2016.
The foundations of the environmental rebound effect and its contribution towards a
general framework. Ecol. Econ. 125, 60–69. https://doi.org/10.1016/j.ecolecon.
2016.02.006.

Fremstad, A., Underwood, A., Zahran, S., 2018. The environmental impact of sharing:
household and urban economies in CO2 emissions. Ecol. Econ. 145, 137–147. https://
doi.org/10.1016/j.ecolecon.2017.08.024.

Frenken, K., Schor, J., 2017. Putting the sharing economy into perspective. Environ.
Innov. Soc. Transit., Sustainability Perspectives on the Sharing Economy 23, 3–10.
https://doi.org/10.1016/j.eist.2017.01.003.

Gershuny, J., 2000. Time Use Research Methods, in: International Encyclopedia of the
Social & Behavioral Sciences. Elsevier Science Limited, Oxford, pp. 15752–15756.

Ghassemi, S., Kronsteiner-Mann, C., 2009. Zeitverwendung 2008/09. Ein Überblick über
geschlechtsspezifische Unterschiede. Endbericht der Bundesanstalt Statistik
Österreich an die Bundesministerin für Frauen und Öffentlichen Dienst. Statistik
Austria, Wien.

Gill, B., Moeller, S., 2018. GHG emissions and the rural-urban divide. A carbon footprint
analysis based on the German Official Income and Expenditure Survey. Ecol. Econ.
145, 160–169. https://doi.org/10.1016/j.ecolecon.2017.09.004.

Girod, B., de Haan, P., 2010. GHG reduction potential of changes in consumption patterns
and higher quality levels: evidence from Swiss household consumption survey.
Energy Policy 37, 5650–5661. https://doi.org/10.1016/j.enpol.2009.08.026.

Gough, I., 2017. Heat, Greed and Human Need: Climate Change, Capitalism and
Sustainable Wellbeing. Edward Elgar Publishing.

Haas, W., 2018. Special Report Gesundheit, Demographie und Klimawandel. KLIEN,
Wien.

Haberl, H., Wiedenhofer, D., Erb, K.H., Görg, C., Krausmann, F., 2017. The material stock-
flow-service Nexus: a new approach for tackling the decoupling conundrum.
Sustainability 9, 1049. https://doi.org/10.3390/su9071049.

Hartard, S., Schaffer, A., Stahmer, C., 2006. Die Halbtagsgesellschaft. Konkrete Utopie für
eine zukunftsfähige Gesellschaft. Nomos Verlag, Baden- Baden.

Haselsteiner, E., Smetschka, B., Remesch, A., Gaube, V., 2015. Time-use patterns and
sustainable urban planning: a case study to explore potential links. Sustainability 7,
8022–8050. https://doi.org/10.3390/su7068022.

Haug, F., 2008. Die Vier-in-einem-Perspektive. Politik von Frauen für eine neue Linke,
Argument Wissenschaft. Argument, Hamburg, pp. 336.

Hayden, A., 1999. Sharing the Work, Sparing the Planet: Work Time, Consumption, and
Ecology. Zed Books, London.

Heinonen, J., Kyrö, R., Junnila, S., 2011. Dense downtown living more carbon intense due
to higher consumption: a case study of Helsinki. Environ. Res. Lett. 6, 034034.

Heinonen, J., Jalas, M., Juntunen, J.K., Ala-Mantila, S., Junnila, S., 2013a. Situated
lifestyles: I. how lifestyles change along with the level of urbanization and what the
greenhouse gas implications are—a study of Finland. Environ. Res. Lett. 8, 025003.
https://doi.org/10.1088/1748-9326/8/2/025003.

Heinonen, J., Jalas, M., Juntunen, J.K., Ala-Mantila, S., Junnila, S., 2013b. Situated
lifestyles: II. The impacts of urban density, housing type and motorization on the
greenhouse gas emissions of the middle-income consumers in Finland. Environ. Res.
Lett. 8, 035050. https://doi.org/10.1088/1748-9326/8/3/035050.

Hertwich, E.G., 2005. Consumption and the Rebound Effect: An Industrial Ecology
Perspective. J. Ind. Ecol. 9, 85–98.

IPCC-EFDB, 2007. Database on Greenhouse Gas Emission Factors. IPCC.
Ivanova, D., Vita, G., Steen-Olsen, K., Stadler, K., Melo, P.C., Wood, R., Hertwich, E.G.,

2017. Mapping the carbon footprint of EU regions. Environ. Res. Lett. 12, 054013.
https://doi.org/10.1088/1748-9326/aa6da9.

Jalas, M., 2002. A time use perspective on the materials intensity of consumption. Ecol.

B. Smetschka, et al. Ecological Economics 164 (2019) 106357

11

https://doi.org/10.1016/j.ecolecon.2019.106357
https://doi.org/10.1016/j.ecolecon.2019.106357
https://doi.org/10.1080/02614367.2011.589863
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0010
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0010
https://doi.org/10.1016/j.jclepro.2013.05.022
https://doi.org/10.1016/j.jclepro.2016.03.071
https://doi.org/10.1016/j.jclepro.2016.03.071
https://doi.org/10.1016/j.jclepro.2016.05.156
https://doi.org/10.1177/2053019618794212
https://doi.org/10.1177/2053019618794212
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0035
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0040
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0040
https://doi.org/10.1038/nclimate3113
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0050
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0050
https://doi.org/10.1007/s11625-015-0322-8
https://doi.org/10.1038/s41558-018-0121-1
https://doi.org/10.1038/s41558-018-0121-1
https://doi.org/10.1016/j.apenergy.2017.08.180
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0070
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0070
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0070
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0075
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0075
https://doi.org/10.1016/j.ecolecon.2012.09.008
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0085
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0085
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0090
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0090
https://doi.org/10.1093/oxfordhb/9780199751457.013.0013
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0100
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0100
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0110
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0110
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0110
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0110
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0110
https://doi.org/10.1016/j.ecolecon.2016.02.006
https://doi.org/10.1016/j.ecolecon.2016.02.006
https://doi.org/10.1016/j.ecolecon.2017.08.024
https://doi.org/10.1016/j.ecolecon.2017.08.024
https://doi.org/10.1016/j.eist.2017.01.003
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0135
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0135
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0140
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0140
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0140
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0140
https://doi.org/10.1016/j.ecolecon.2017.09.004
https://doi.org/10.1016/j.enpol.2009.08.026
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0155
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0155
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0160
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0160
https://doi.org/10.3390/su9071049
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0170
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0170
https://doi.org/10.3390/su7068022
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0180
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0180
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0185
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0185
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0190
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0190
https://doi.org/10.1088/1748-9326/8/2/025003
https://doi.org/10.1088/1748-9326/8/3/035050
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf2019
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf2019
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0205
https://doi.org/10.1088/1748-9326/aa6da9


Econ. 41, 109–123. https://doi.org/10.1016/S0921-8009(02)00018-6.
Jalas, M., 2005a. The everyday life context of increasing energy demands: time use survey

data in a decomposition analysis. J. Ind. Ecol. 9, 129–145. https://doi.org/10.1162/
1088198054084644.

Jalas, M., 2005b. Making time : The art of loving wooden boats. In: Pantzar, M., Shove, E.
(Eds.), Manufacturing Leisure - Innovations in Happiness, Well-being and Fun.
National Consumer Research Center, Helsinki, pp. 173–197.

Jalas, M., Juntunen, J.K., 2015. Energy intensive lifestyles: time use, the activity patterns
of consumers, and related energy demands in Finland. Ecol. Econ. 113, 51–59.
https://doi.org/10.1016/j.ecolecon.2015.02.016.

Kerkhof, A.C., Nonhebel, S., Moll, H.C., 2009. Relating the environmental impact of
consumption to household expenditures: an input-output analysis. Ecol. Econ. 68,
1160–1170. https://doi.org/10.1016/j.ecolecon.2008.08.004.

Knight, K.W., Rosa, E.A., Schor, J.B., 2013. Could working less reduce pressures on the
environment? A cross-national panel analysis of OECD countries, 1970–2007. Glob.
Environ. Change 23, 691–700. https://doi.org/10.1016/j.gloenvcha.2013.02.017.

Kok, R., Benders, R.M.J., Moll, H.C., 2006. Measuring the environmental load of house-
hold consumption using some methods based on input-output energy analysis: a
comparison of methods and a discussion of results. Energy Policy 34, 2744–2761.
https://doi.org/10.1016/j.enpol.2005.04.006.

Lamb, W.F., Steinberger, J.K., 2017. Human well-being and climate change mitigation:
human well-being and climate change mitigation. Wiley Interdiscip. Rev. Clim.
Chang. 8, e485. https://doi.org/10.1002/wcc.485.

Lenzen, M., 2001. A generalized input–output multiplier calculus for Australia. Econ.
Syst. Res. 13, 65–92. https://doi.org/10.1080/09535310120026256.

Lenzen, M., Wier, M., Cohen, C., Hayami, H., Pachauri, S., Schaeffer, R., 2006. A com-
parative multivariate analysis of household energy requirements in Australia, Brazil,
Denmark, India and Japan. Energy 31, 181–207.

Lenzen, M., Kanemoto, K., Moran, D., Geschke, A., 2012. Mapping the structure of the
world economy. Environ. Sci. Technol. 46, 8374–8381. https://doi.org/10.1021/
es300171x.

Lenzen, M., Moran, D., Kanemoto, K., Geschke, A., 2013. Building Eora: a global multi-
region input–output database at high country and sector resolution. Econ. Syst. Res.
25, 20–49. https://doi.org/10.1080/09535314.2013.769938.

López, L.A., Arce, G., Morenate, M., Zafrilla, J.E., 2017. How does income redistribution
affect households' material footprint? J. Clean. Prod. 153, 515–527. https://doi.org/
10.1016/j.jclepro.2017.01.142.

Lorek, S., Spangenberg, J.H., 2014. Sustainable consumption within a sustainable
economy – beyond green growth and green economies. J. Clean. Prod. 63, 33–44.
https://doi.org/10.1016/j.jclepro.2013.08.045.

Malik, A., McBain, D., Wiedmann, T.O., Lenzen, M., Murray, J., 2018. Advancements in
input-output models and indicators for consumption-based accounting: MRIO models
for consumption-based accounting. J. Ind. Ecol. https://doi.org/10.1111/jiec.12771.

Maniates, M.F., 2001. Individualization: plant a tree, buy a bike, save the world? Glob.
Environ. Polit. 1, 31–52. https://doi.org/10.1162/152638001316881395.

McGinnity, F., Russell, H., 2007. Work rich, time poor? Time-use of women and men in
Ireland. The Economic and Social Review 38.

Michelson, W.H., 2015. Time Use: Expanding Explanation in the Social Sciences.
Routledgehttps://doi.org/10.4324/9781315631561.

Min, J., Rao, N.D., 2017. Estimating uncertainty in household energy footprints: esti-
mating uncertainty in household energy footprints. J. Ind. Ecol. https://doi.org/10.
1111/jiec.12670.

Minx, J., Baiocchi, G., 2010. Time use and sustainability: an input-output approach in
mixed units. In: Suh, S. (Ed.), Handbook on Input-Output Economics in Industrial
Ecology. Springer, Berlin, Heidelberg, New York, pp. 819–846.

Moran, D., Wood, R., 2014. Convergence between the Eora, Wiod, Exiobase, and Openeu's
consumption-based carbon accounts. Econ. Syst. Res. 1–17. https://doi.org/10.1080/
09535314.2014.935298.

Moran, D., Kanemoto, K., Jiborn, M., Wood, R., Többen, J., Seto, K.C., 2018. Carbon
footprints of 13000 cities. Environ. Res. Lett. 13, 064041. https://doi.org/10.1088/
1748-9326/aac72a.

Munasinghe, M., 1993. Environmental Economics and Sustainable Development. World
Bank environment paper World Bank, Washington, D.C.

Nässen, J., Larsson, J., 2010. Would Shorter Work Time Reduce Greenhouse Gas
Emissions? An Analysis of Time Use and Consumption in Swedish Households.

Newman, P., Kenworthy, 2000. The ten myths of automobile dependence. World Transp.
Policy Pract. 6, 15–25.

OECD/IEA, 2005. Energy Statistics Manual. OECD (Luxembourg).
Ottelin, J., Heinonen, J., Junnila, S., 2014. Greenhouse gas emissions from flying can

offset the gain from reduced driving in dense urban areas. J. Transp. Geogr. 41, 1–9.
https://doi.org/10.1016/j.jtrangeo.2014.08.004.

Ottelin, J., Heinonen, J., Junnila, S., 2018. Carbon footprint trends of metropolitan re-
sidents in Finland: how strong mitigation policies affect different urban zones. J.
Clean. Prod. 170, 1523–1535. https://doi.org/10.1016/j.jclepro.2017.09.204.

Owen, A., Steen-Olsen, K., Barrett, J., Wiedmann, T., Lenzen, M., 2014. A structural
decomposition approach to comparing MRIO databases. Econ. Syst. Res. 26,
262–283. https://doi.org/10.1080/09535314.2014.935299.

Pachauri, R.K., Allen, M.R., Barros, V.R., Broome, J., Cramer, W., Christ, R., Church, J.A.,
Clarke, L., Dahe, Q., Dasgupta, P., Dubash, N.K., Edenhofer, O., Elgizouli, I., Field,
C.B., Forster, P., Friedlingstein, P., Fuglestvedt, J., Gomez-Echeverri, L., Hallegatte,
S., Hegerl, G., Howden, M., Jiang, K., Jimenez Cisneroz, B., Kattsov, V., Lee, H.,
Mach, K.J., Marotzke, J., Mastrandrea, M.D., Meyer, L., Minx, J., Mulugetta, Y.,
O'Brien, K., Oppenheimer, M., Pereira, J.J., Pichs-Madruga, R., Plattner, G.-K.,
Pörtner, H.-O., Power, S.B., Preston, B., Ravindranath, N.H., Reisinger, A., Riahi, K.,

Rusticucci, M., Scholes, R., Seyboth, K., Sokona, Y., Stavins, R., Stocker, T.F.,
Tschakert, P., van Vuuren, D., van Ypserle, J.-P., 2014. Climate Change 2014:
Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change. IPCC, Geneva,
Switzerland.

Pentland, W.E., Harvey, A.S., Lawton, M.P., McColl, M.A., 1999. Time Use Research in the
Social Sciences. Kluwer Academic/Plenum Publishers, New York.

Pullinger, M., 2014. Working time reduction policy in a sustainable economy: criteria and
options for its design. Ecol. Econ. 103, 11–19. https://doi.org/10.1016/j.ecolecon.
2014.04.009.

Rao, N.D., Min, J., 2018. Decent living standards: material prerequisites for human
wellbeing. Soc. Indic. Res. 138, 225–244. https://doi.org/10.1007/s11205-017-
1650-0.

Rau, H., 2015. Time use and resource consumption. In: International Encyclopedia of the
Social and Behavioural Sciences, Ecological and Environmental Sciences. Elsevier,
Oxford.

Reid, Margaret Gilpin, 1934. The Economics of Household Production. Chapman and
Hall, London, UK.

Reisch, L.A., 2015. Time Policies for a Sustainable Society. SpringerBriefs in Political
Science Springer International Publishing, Cham.

Rice, J.L., Cohen, D.A., Long, J., Jurjevich, J.R., 2019. Contradictions of the climate-
friendly city: new perspectives on eco-gentrification and housing justice. Int. J. Urban
Reg. Res. 0. doi:https://doi.org/10.1111/1468-2427.12740.

Rinderspacher, J., 2002. Zeitwohlstand. Ein Konzept für einen anderen Wohlstand der
Nation. Edition sigma, Berlin.

Ringhofer, L., Fischer-Kowalski, M., 2016. Method Précis: functional time use analysis. In:
Haberl, H., Fischer-Kowalski, M., Krausmann, F., Winiwarter, V. (Eds.), Social
Ecology. Society-Nature Relations Across Time and Space. Springer International
Publishing, Cham, pp. 519–522.

Rockström, J., Gaffney, O., Rogelj, J., Meinshausen, M., Nakicenovic, N., Schellnhuber,
H.J., 2017. A roadmap for rapid decarbonization. Science 355, 1269–1271. https://
doi.org/10.1126/science.aah3443.

Ropke, I., 1999. The dynamics of willingness to consume. Ecol. Econ. 28, 399–420.
Ropke, I., 2015. Sustainable consumption: transitions, systems and practices. In:

Martinez-Alier, J. (Ed.), Handbook of Ecological Economics. Edward Elgar
Publishing, pp. 332–359. https://doi.org/10.4337/9781783471416.00018.

Schanes, K., Giljum, S., Hertwich, E., 2016. Low carbon lifestyles: a framework to
structure consumption strategies and options to reduce carbon footprints. J. Clean.
Prod. 139, 1033–1043. https://doi.org/10.1016/j.jclepro.2016.08.154.

Schipper, L., Bartlett, S., Hawk, D., Vine, E., 1989. Linking life-stiles and energy use: a
matter of time? Annu. Rev. Energy 273–320.

Schor, J.B., 2005. Sustainable consumption and worktime reduction. J. Ind. Ecol. 9,
37–50.

Schor, J.B., 2010. Plenitude: The New Economics of True Wealth. Penguin Press, New
York.

Shao, Q., Rodríguez-Labajos, B., 2016. Does decreasing working time reduce environ-
mental pressures? New evidence based on dynamic panel approach. J. Clean. Prod.
125, 227–235. https://doi.org/10.1016/j.jclepro.2016.03.037.

Shigetomi, Y., Nansai, K., Kagawa, S., Tohno, S., 2014. Changes in the carbon footprint of
Japanese households in an aging society. Environ. Sci. Technol. 48, 6069–6080.
https://doi.org/10.1021/es404939d.

Shove, E., 2003. Comfort, Cleanliness and Convenience: The Social Organization of
Normality, New Technologies/New Cultures. Berg, Oxford.

Shove, E., Trentmann, F., Wilk, R.R. (Eds.), 2009. Time, Consumption and Everyday Life:
Practice, Materiality and Culture. Cultures of Consumption Series Berg, Oxford ; New
York.

Smetschka, B., Gaube, V., Lutz, J., 2016. Time use, gender and sustainable agriculture in
Austria. In: Haberl, H., Fischer-Kowalski, M., Krausmann, F., Winiwarter, V. (Eds.),
Social Ecology: Society-Nature Relations across Time and Space. Springer
International Publishing, Cham, pp. 505–522.

Southerton, D., Tomlinson, M., 2005. ‘Pressed for time’ – the differential impacts of a
‘time squeeze’. Sociol. Rev. 53, 215–239. https://doi.org/10.1111/j.1467-954X.
2005.00511.x.

Statistics Austria, 2011. Time Use Survey 2008/2009.
Statistics Austria, 2012. Statistisches Jahrbuch 2012. Statistik Austria, Vienna, Austria.
Statistics Austria, 2013. Konsumerhebung 2009/10. Standard-Dokumentation

Metainformation (Definitionen, Erläuterungen, Methoden, Qualität). Statistik
Austria, Vienna, Austria.

Steininger, K.W., Munoz, P., Karstensen, J., Peters, G.P., Strohmaier, R., Velázquez, E.,
2018. Austria's consumption-based greenhouse gas emissions: identifying sectoral
sources and destinations. Glob. Environ. Change 48, 226–242. https://doi.org/10.
1016/j.gloenvcha.2017.11.011.

Sullivan, O., Gershuny, J., 2018. Speed-up society? Evidence from the UK 2000 and 2015
time use diary surveys. Sociology 52, 20–38. https://doi.org/10.1177/
0038038517712914.

Swilling, M., Fischer-Kowalski, M., Weizsäcker, E.U. von, Crane, W., Manalang, A.B., Ren,
Y., Moriguchi, Y., Krausmann, F., Eisenmenger, N., Giljum, S., Lankao, P.R., 2010.
Decoupling the Use of Natural Resources and Environmental Impacts from Economic
Activity: Scoping the Challenges. (Stellenbosch, ZA).

Underwood, A., Fremstad, A., 2018. Does sharing backfire? A decomposition of house-
hold and urban economies in CO2 emissions. Energy Policy 123, 404–413. https://
doi.org/10.1016/j.enpol.2018.09.012.

Underwood, A., Zahran, S., 2015. The carbon implications of declining household scale
economies. Ecol. Econ. 116, 182–190. https://doi.org/10.1016/j.ecolecon.2015.04.

B. Smetschka, et al. Ecological Economics 164 (2019) 106357

12

https://doi.org/10.1016/S0921-8009(02)00018-6
https://doi.org/10.1162/1088198054084644
https://doi.org/10.1162/1088198054084644
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0230
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0230
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0230
https://doi.org/10.1016/j.ecolecon.2015.02.016
https://doi.org/10.1016/j.ecolecon.2008.08.004
https://doi.org/10.1016/j.gloenvcha.2013.02.017
https://doi.org/10.1016/j.enpol.2005.04.006
https://doi.org/10.1002/wcc.485
https://doi.org/10.1080/09535310120026256
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0265
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0265
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0265
https://doi.org/10.1021/es300171x
https://doi.org/10.1021/es300171x
https://doi.org/10.1080/09535314.2013.769938
https://doi.org/10.1016/j.jclepro.2017.01.142
https://doi.org/10.1016/j.jclepro.2017.01.142
https://doi.org/10.1016/j.jclepro.2013.08.045
https://doi.org/10.1111/jiec.12771
https://doi.org/10.1162/152638001316881395
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0300
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0300
https://doi.org/10.4324/9781315631561
https://doi.org/10.1111/jiec.12670
https://doi.org/10.1111/jiec.12670
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0315
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0315
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0315
https://doi.org/10.1080/09535314.2014.935298
https://doi.org/10.1080/09535314.2014.935298
https://doi.org/10.1088/1748-9326/aac72a
https://doi.org/10.1088/1748-9326/aac72a
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0330
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0330
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0335
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0335
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0340
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0340
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0345
https://doi.org/10.1016/j.jtrangeo.2014.08.004
https://doi.org/10.1016/j.jclepro.2017.09.204
https://doi.org/10.1080/09535314.2014.935299
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0365
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0370
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0370
https://doi.org/10.1016/j.ecolecon.2014.04.009
https://doi.org/10.1016/j.ecolecon.2014.04.009
https://doi.org/10.1007/s11205-017-1650-0
https://doi.org/10.1007/s11205-017-1650-0
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0385
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0385
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0385
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0390
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0390
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0395
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0395
https://doi.org/10.1111/1468-2427.12740
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0400
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0400
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0405
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0405
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0405
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0405
https://doi.org/10.1126/science.aah3443
https://doi.org/10.1126/science.aah3443
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0415
https://doi.org/10.4337/9781783471416.00018
https://doi.org/10.1016/j.jclepro.2016.08.154
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0430
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0430
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0435
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0435
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0440
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0440
https://doi.org/10.1016/j.jclepro.2016.03.037
https://doi.org/10.1021/es404939d
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0455
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0455
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0460
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0460
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0460
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0465
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0465
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0465
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0465
https://doi.org/10.1111/j.1467-954X.2005.00511.x
https://doi.org/10.1111/j.1467-954X.2005.00511.x
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0475
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0480
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0485
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0485
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0485
https://doi.org/10.1016/j.gloenvcha.2017.11.011
https://doi.org/10.1016/j.gloenvcha.2017.11.011
https://doi.org/10.1177/0038038517712914
https://doi.org/10.1177/0038038517712914
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0500
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0500
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0500
http://refhub.elsevier.com/S0921-8009(18)31544-1/rf0500
https://doi.org/10.1016/j.enpol.2018.09.012
https://doi.org/10.1016/j.enpol.2018.09.012
https://doi.org/10.1016/j.ecolecon.2015.04.028


028.
Wiedenhofer, D., Lenzen, M., Steinberger, J.K., 2013. Energy requirements of consump-

tion: urban form, climatic and socio-economic factors, rebounds and their policy
implications. Energy Policy 63, 696–707. https://doi.org/10.1016/j.enpol.2013.07.
035.

Wiedenhofer, D., Guan, D., Liu, Z., Meng, J., Zhang, N., Wei, Y.-M., 2017. Unequal
household carbon footprints in China. Nat. Clim. Chang. 7, 75–80. https://doi.org/
10.1038/nclimate3165.

Wiedenhofer, D., Smetschka, B., Akenji, L., Jalas, M., Haberl, H., 2018. Household time

use, carbon footprints, and urban form: a review of the potential contributions of
everyday living to the 1.5 °C climate target. Curr. Opin. Environ. Sustain.,
Environmental change assessment 30, 7–17. https://doi.org/10.1016/j.cosust.2018.
02.007.

Wiedmann, T., Lenzen, M., 2018. Environmental and social footprints of international
trade. Nat. Geosci. 11, 314–321. https://doi.org/10.1038/s41561-018-0113-9.

Yu, B., Zhang, J., Wei, Y.-M., 2019. Time use and carbon dioxide emissions accounting: an
empirical analysis from China. J. Clean. Prod. 215, 582–599. https://doi.org/10.
1016/j.jclepro.2019.01.047.

B. Smetschka, et al. Ecological Economics 164 (2019) 106357

13

https://doi.org/10.1016/j.ecolecon.2015.04.028
https://doi.org/10.1016/j.enpol.2013.07.035
https://doi.org/10.1016/j.enpol.2013.07.035
https://doi.org/10.1038/nclimate3165
https://doi.org/10.1038/nclimate3165
https://doi.org/10.1016/j.cosust.2018.02.007
https://doi.org/10.1016/j.cosust.2018.02.007
https://doi.org/10.1038/s41561-018-0113-9
https://doi.org/10.1016/j.jclepro.2019.01.047
https://doi.org/10.1016/j.jclepro.2019.01.047


Proposal for Dialogue Session at IST 2020, Vienna by AIT Austrian Institute of Technology 

Leverage Points for City Region Food System Transformation  
Track: Governance in an Era of Change - Making Sustainability Transitions Happen 

Transforming current unsustainable urban food systems towards more sustainable modes of 
production and consumption is a cross-cutting endeavour: system-wide sustainability transitions 
typically result from a series of interrelated sectoral transitions. As 70% of people will be living in 
cities, city regions will become an even more important focal point. Path-deviant changes towards 
more sustainable, resilient and inclusive urban food systems are therefore necessary which calls for 
transformative changes in the way they fulfil societal needs. A number of different policy initiatives 
and strategic frameworks, for example, the European Commission FOOD2030 policy priority areas, 
the Milan Urban Food Policy Pact or different Sustainable Development Goals point to an urgent 
need for food system transformations. 

Fundamental changes in the way food systems fulfil societal needs requires changes to the 
components of the system as well as its architecture. This puts questions related to governance, 
strategy and policy related to urban food systems to the fore. To this end, this dialogue session will 
convene transition scholars, policy experts and practitioners (civic, corporate, philantropic) directly 
engaged in the governance of urban food system transformations.  

In this dialogue session the following key question will be addressed and discussed from different 
vantage points: What are the different leverage points in a city region food system that can expedite 
a system transformation towards sustainability? The dialogue session will explore this question 
through three complementary perspectives:  

1) Good Governance: What is the role of city governments in shaping and steering urban food 
system transformations? How is the governance of emerging technologies and novel 
practices organised and who benefits? How is a reconfiguration towards a more circular food 
value chain coordinated and what is needed to achieve it?   
 

2) Transformative Policies: What is an effective policy mix that supports urban food system 
transformations? How can sectoral policy become more integrative to make city regions food 
systems more sustainable? What is the role of innovation policy and which of its instruments 
are best suited to support system innovation?  
 

3) Novel Capabilities: What new skills and abilities are needed by different actors in the system 
to make it more sustainable? What indicators, data sets and monitoring regimes are requires 
to provide a better evidence base for food related decision making? How can new narratives 
help to establish a shared direction for new ways of food production and consumption in city 
regions?  
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Abstract 

This article focuses on intermediation mechanisms (i.e., transfer, matchmaking, and coordination) in 
innovation systems. Specifically, we address two research gaps in the intermediary literature. First, 
mechanisms of intermediation in innovation systems have received little attention. Second, 
demonstrating system-level impacts of intermediaries remains underexplored. Addressing these 
research gaps is essential to effectively and efficiently utilize system resources to support innovation. 
Using social network analysis, we analysed the intermediation mechanism of thirty actors in the 
innovation systems in the region of Östergötland, Sweden. Our findings indicate that the innovation 
system is centred around a few publicly funded organizations such as the local university and municipal 
authority. These organizations influence the innovation system through strategic activities, including 
articulating expectations and visions using matchmaking and coordinating mechanisms. Among the 
peripheral organizations are actors engaged with activities such as resource mobilization to particular 
niches using matchmaking and transfer mechanisms. These organizations thus function as extensions 
of the centralised organizations and as entry points into the innovation system. For policy makers, we 
highlight the different intermediation mechanisms employed during systemic and non-systemic 
intermediation activities, which can serve as a basis to set mandates, expectations, and allocate 
resources for intermediation within innovation systems.  

Keywords: Intermediation; Innovation Systems; Eco-innovation; Social Network Analysis 
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1. Introduction  
Addressing environmental problems such as climate change and natural resource depletion requires 
systemic changes to current socio-technical systems for production and consumption (Grin et al., 
2010). One approach to achieve systemic change in socio-technical systems is by eco-innovation, i.e., 
the development and/or adoption of innovations that improve the environmental performance of 
production and consumption activities from a lifecycle perspective with or without intention (Carrillo-
Hermosilla et al., 2010). Eco-innovation is essential for such systemic changes because the concept is 
based on principles of the lifecycle perspective, systems thinking, and the circular economy. 

However, eco-innovation is characterized by system- and actor-level challenges, which individual 
companies may struggle to address (del Río et al., 2016). Specifically, due to its relative complexity, the 
process of eco-innovation requires extensive collaboration with stakeholders across several sectors 
and the combination of different domains of knowledge compared to “conventional innovation” (De 
Marchi, 2012). Furthermore, due to the challenges of externalities (i.e., positive spillovers) in the 
development and diffusion phases of eco-innovation, eco-innovations are particularly dependent on 
policies and steering instruments to compete with the innovations they are targeted to replace (del Río 
et al., 2016). 

Thus, companies developing eco-innovations need external support to access essential resources such 
as knowledge, networks, and finance (Kanda et al., 2018). A support system can be conceptualised as 
a sub-system within an innovation system (Hekkert et al., 2011) and defined as “all actors, institutional 
settings, and resources that help entrepreneurs in successfully generating and implementing 
innovation” (Fichter et al., 2013 p.75). A support system thus denotes a holistic and intentional 
approach to providing support to companies and includes a variety of entities, such as universities, 
funders, science parks, incubators and technology clusters surrounding a company. The holistic and 
intentional approach establishes the need to facilitate interaction, collaboration, synergy and conflict 
resolution between the entities in a support system to effectively and efficiently support eco-
innovation (Kanda et al., 2020). Consequently, there are entities within a support system that act as 
brokers in the innovation process between two or more parties – intermediaries (Howells, 2006). 
Intermediaries bridge between actors and their related activities, skills and resources in situations 
where direct interaction is difficult due to high transaction costs, information asymmetry or 
communication problems (Kivimaa et al., 2019). 

Scientific research related to eco-innovation and support systems continues to emerge. The previous 
research has focused on the supportive roles of individual actors such as funders (e.g., Polzin et al., 
2016), universities (Kivimaa et al., 2017), and business development organizations (Kanda et al., 2018) 
(Kanda et al., 2018) towards eco-innovators. However, eco-innovators operate in a broader support 
system consisting of several actors, networks and institutions. Thus, it is vital to build synergies, 
interaction and partnerships between entities in the support system to facilitate the efficient and 
effective use of system resources to intentionally support eco-innovation (Cramer, 2020). Facilitating 
synergy building, interaction and networking requires intermediation, i.e., brokering in-between actors 
and their related activities, skills and resources on different system levels between actors, networks 
and institutions (Kanda et al., 2020).  
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This article specifically focuses on the mechanisms of intermediation within support systems and how 
that contributes to the overall system goals of stimulating the development, diffusion and utilization 
of (eco-)innovations. We analysed intermediation in support systems by focusing on three 
intermediation mechanisms (transfer, matchmaking, and coordination – (Spiro et al., 2013)) in the 
region of Östergötland, Sweden. By doing so, we contribute with empirical evidence on different 
intermediation mechanisms in innovation systems. Theoretically, the article clarifies the intermediation 
dynamics in a given context in relation to systemic and non-systemic intermediation activities, which 
relates to the argument that an ecology of intermediaries is needed to advance sustainability transitions 
(cf. Kivimaa and Martiskainen, 2018). Altogether, the article essentially addresses knowledge gaps 
relating to how intermediaries work to create value for entire systems (cf. Aspeteg and Bergek, 2020).  
 
Against this background, we address two research questions in this article. First, what intermediation 
mechanisms are used by different actors in a support system? Second, how do these intermediation 
mechanisms contribute to the overall system’s goals to stimulate the development, diffusion, and use 
of eco-innovations? The rest of the article is structured as follows to address these questions: In 
Section 2, we briefly introduce the concept of support systems for eco-innovation and intermediation 
mechanisms. The section ends with an analytical framework, which is later used to answer our research 
questions. In Section 3, we present the research method used to collect and analyse the empirical data. 
Section 4 presents the empirical findings regarding intermediation mechanisms from our case study 
in the region of Östergötland, Sweden. In Section 5, we discuss these brokering mechanisms and how 
they contribute to a support system's overall goals to stimulate eco-innovation.  This section ends with 
the contribution from this article to practise, theory and potential future research. 

2. Theoretical background  
2.1. Support systems for eco-innovation 

The concept of eco-innovation is essentially contested. Labelling an innovation as an eco-innovation 
is not absolute. This is because of the specific attributes of eco-innovation, such as the lifecycle 
perspective, the scope it covers (e.g., products, services, processes, business models, institutions), eco-
innovation mechanisms (e.g., modification, redesign, alternatives, creation), its expected impact, its 
relativity to alternative innovations it is targeted to replace, and the end goal of a better environmental 
performance (Oecd Publishing, 2010). Despite the challenge of identifying eco-innovations, several 
definitions are proposed in the scientific and grey literature (Carrillo-Hermosilla et al., 2010). There 
are several definitions that focus on the process of eco-innovation. For example: “Eco-innovation is 
the production, assimilation or exploitation of a product, production process, service or management 
or business method that is novel to the organisation (developing or adopting it) and which results, 
throughout its life cycle, in a reduction of environmental risk, pollution and other negative impacts of 
resources use (including energy use) compared to relevant alternatives” (Kemp and Pearson, 2008). 
Other definitions focus on the outcome of eco-innovation; that is, eco-innovation includes products, 
systems, processes and services that provide environmental benefits in relation to existing or 
alternative solutions seen from a life cycle perspective (Carrillo-Hermosilla et al., 2010). Finally, 
Rennings (2000) synthesizes three attributes to distinguish eco-innovations from other innovations. 
These are their better environmental performance, the positive spillovers associated with the 
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development and diffusion of eco-innovations, and, consequently, the significant influence of policy 
and steering instruments on eco-innovations. 

Companies developing eco-innovation face challenges in capturing all values generated from the eco-
innovation due to free-rider problems associated with positive externalities (Keskin et al., 2013). 
Furthermore, the process of eco-innovation can be a challenging activity for many small and medium-
sized enterprises due to constraints in resources, capabilities and competencies (Del Río et al., 2016). 
In addition, managerial and structural challenges can result in eco-innovation being marginalised with 
little to no committed resources and adhoc processes (Klewitz and Hansen, 2014). The eco-innovation 
process itself is complex as it cuts across several sectors and institutions and requires the combination 
of different domains of knowledge and collaboration with different actors along the value chain (De 
Marchi, 2012). Altogether, the characteristics of the eco-innovation process and its outcomes serve as 
a basis to justify the activities of support systems towards support companies developing eco-
innovations. 

A general understanding of a system is a group of components working together towards a common 
goal (Bergek et al., 2008). A system consists of several distinct components, related to each other, and 
as a whole, forming an overarching new entity. An innovation system consists of actors, networks, 
and institutions contributing to the overall function of developing, diffusing and utilizing innovations 
(Carlsson et al., 2002). There are several variants of the systems approach to innovation, such as global 
innovation systems, national innovation systems, technological innovation systems, and sectoral and 
regional innovation systems (see Rakas and Hain, 2019). A support system can be conceptualised as a 
sub-system within an innovation system (Hekkert et al., 2011) and comprises “all actors, institutional 
settings, and resources that help entrepreneurs in successfully generating and implementing 
innovation” (Fichter et al., 2013 p.75). Support systems also adopt a holistic and intentional approach 
to providing support to companies and include a range of entities, such as universities, funders, 
incubators, technology clusters, intermediaries and institutions that surround entrepreneurs and aim 
to assist them in (eco-)innovation. Due to the challenges in eco-innovation, a well-functioning support 
system is crucial. As the development of eco-innovation is often born out of a combination of 
different types of knowledge resources, actors who engage in intermediation processes to encourage 
relationship building and interactions that bind together different actors are an important part of the 
support system (Kanda et al., 2019). Furthermore, due to the numerous types of actors in a support 
system and the potential for overlaps, conflicts and synergies between their activities, intermediaries 
and intermediation are important components for a well-functioning support system (Kanda et al., 
2020). Intermediaries act as brokers in the support system, create spaces and opportunities for others 
to act, work-in-between, and make connections enabling the effective use of support system resources 
(Cramer, 2020).  

2.2. Intermediation mechanisms 
The literature on intermediaries in relation to sustainability continues to grow rapidly (Gliedt et al., 
2018; Kivimaa et al., 2019). However, contestations remain as to when the intermediation process 
begins and ends, and where and when general interaction or facilitation should be classified as 
intermediation (Kivimaa et al., 2019). In its basic form, an intermediary is defined as an organization 
or body that acts as an agent or broker in the innovation process between two or more parties 
(Howells, 2006). However, only a few organizations engage wholly with intermediation and 
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intermediation activities change over time, and thus it is challenging to label an entity unequivocally 
and statically as an intermediary (Klerkx and Leeuwis, 2008). To address this challenge, we focus on 
intermediation as a process to complement the dominant focus on intermediaries as actors in the 
literature. This approach gives us the opportunity to study the unique contribution of intermediation 
to support systems rather than confusing their contribution with other general input and facilitation 
activities since it is only a few organizations that engage exclusively in intermediation activities. This 
approach also helps us avoid the debate on whether organizations engaging partially in intermediation 
activities can be labelled intermediaries. An overarching objective of intermediation in a support 
system is to contribute to the system goals of development, diffusion and utilization of eco-
innovations. Intermediation, in its basic form, can be regarded as brokerage, where an actor serves as 
a bridge between two or more parties who otherwise could not reach each other (Gould and 
Fernandez, 1989). Spiro et al., 2013 elaborates on the concept of brokerage as a process and identified 
three distinct classes of brokerage: (i) transfer, (ii), matchmaking, and (iii) coordination (see Figure 1).  

 

Figure 1: Three brokering mechanism of intermediaries; solid edges represent primary relationships, 
while the dotted edges indicate core process elements (Adapted from Spiro et al., 2013). 

Transfer occurs when an intermediary transfers resources from one party to another without creating 
a direct tie between them. There are different types of resources that can be transferred by 
intermediaries between two parties without establishing a direct tie. For example, technology can be 
transferred between the technology provider and technology users (Mignon and Kanda, 2018), 
knowledge can be transferred between the technology developer and potential users (Howells, 2006), 
and funds can be transferred between banks and eco-innovators (Polzin et al., 2016).  

Matchmaking occurs when an intermediary facilitates tie formation (i.e., direct relationship) between 
third parties. Several types of matchmaking activities are presented in the previous literature. For 
example, intermediaries provide both physical and non-physical arenas, where different stakeholders 
can meet and form networks and partnerships with each other (Kanda et al., 2018). Intermediaries 
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provide forums to facilitate learning and knowledge-sharing activities between the various actors and 
organizations, exchange of experiences, and collective action using conferences, seminars, workshops, 
journals and so on (Mignon and Kanda, 2018). Furthermore, intermediaries also bring several actors 
together in the form of networks around particular niches and facilitate their collaboration towards a 
common objective (Kanda et al., 2020). Matchmaking can also take the form of aligning the interest 
(including conflict resolution) of several networks of actors to reach an overarching objective beyond 
the reach of the individual networks (Kivimaa, 2014). 

Coordination occurs when an intermediary facilitates parties to interact without forming a direct 
relationship between them. For example, Hargreaves et al., (2013) studied the roles of intermediaries 
in the development of community energy projects and found coordinating activities such as 
aggregating lessons from local community energy projects and framing and coordinating community 
energy action. 

Table 1: A typology of intermediary roles as contributors to niche internal processes (Kivimaa, 2014) 
and intermediation mechanisms (Spiro, 2003). 

 Articulation of 
expectations and 
visions 

Building of social 
networks 

Learning processes 
and exploration at 
multiple 
dimensions 

Other 

Intermediation 
mechanisms 
(Spiro, 2003) 

1. Transfer 
 

2. Matchmaking 
 

3. Coordination 

• Articulation of 
needs, 
expectations and 
requirements  

• Strategy 
development  

• Acceleration of the 
application and 
commercialisation 
of new 
technologies  

• Advancement of 
sustainability aims 

• Creation and 
facilitation of 
new networks  

• Gatekeeping 
and brokering 
Configuring 
and aligning 
interests 

• Managing 
financial 
resources-
finding 
potential 
funding and 
funding 
activities 

• Identification 
and 
management of 
human 
resource needs 
(skills) 

• Knowledge 
gathering, 
processing, 
generation and 
combination 

• Technology 
assessment and 
evaluation 

• Prototyping and 
piloting 

• Investments in 
new businesses 

• Communication 
and 
dissemination of 
knowledge 

• Education and 
training 

• Provision of 
advice and 
support 

• Creation 
conditions for 
learning by doing 
and using 

• Arbitration 
based on 
neutrality and 
trust 

• (Long-term) 
project design, 
management and 
evaluation 

• Policy 
implementation 

• Accreditation 
and standard 
setting 

• Creating new 
jobs 
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To analyse the intermediation mechanisms and their contribution to overall support system goals, we 
combined the three brokering mechanisms from Spiro et al. (2013), i.e., transfer, matchmaking, and 
coordination, with the three internal niche processes, i.e., articulation of expectations and visions, 
building of social networks, and learning processes from the strategic niche management literature. 
This approach builds upon the contribution of Kivimaa (2014), who developed a typology of 
intermediary roles as contributors to niche internal processes to examine the role of intermediaries in 
system-level transitions. By doing so, we can analyse different actors in the support system, their 
intermediation mechanism, their specific intermediation activities, and how that connects to the 
strategic niche management approaches geared to support the systemic goals of developing, diffusing 
and utilization of eco-innovations. 

3. Research method 
Our research method contained elements of both qualitative and quantitative research. In order to 
analyse the systemic contributions of intermediaries, the initial approach was to map out and visualize 
a network of the actors within the support system, out of which it was possible to run a quantified 
analysis that could measure the actors’ contribution to the support system. The conclusions drawn 
could, in turn, be compared and verified with data gathered from interviews with and findings on the 
actors. 
 
While collecting the empirical data, a semi-structured interview guide was used to conduct interviews 
with 15 government-affiliated organizations in 16 separate interviews, all of them offering different 
kinds of business support. We decided to focus on intermediation mechanisms between actors in the 
support system and not intermediation mechanisms used to support individual companies since the 
latter has been extensively researched (e.g., Kanda et al., 2018; Kivimaa et al., 2017, Polzin, 2016). The 
focus on the support system means that this study excludes the perspective of entrepreneurs, 
innovators and private companies receiving the business support. The actors that we focused on have, 
generally, government affiliation through their ownership, source of funding, and/or mandate. These 
types of actors are particularly important with regard to eco-innovation because of the positive 
spillovers and free riding in eco-innovation, which makes it challenging to support using completely 
private investment (cf. Kivimaa, 2014). The objective for each interview was to gather knowledge on 
(i) the actor’s role within the support system and (ii) what interactions the actor had experienced or 
would experience with other actors in the support system through project cooperation between the 
years of 2017 and 2019. 

The interviewees were chosen based on a preliminary study we conducted in which we listed a series 
of organizations in the region of Östergötland that provide business support to (eco-)innovators. The 
interviews were used to collect empirical data from a number of organizations that differ from each 
other with regard to the value they add to the innovators or the support system itself. For instance, 
some of the interviewed actors mainly provide direct support to the entrepreneurs of the innovation 
system, e.g., business support from an incubator or financial investments from a university holding 
company. Others simply move resources vertically between national, regional and municipal levels, 
e.g., national innovation/funding agencies. There were also actors that tend to take on the role of a 
third party and work with enabling interactions and networking within the support system or between 
the supporting actors and the entrepreneurs seeking support. The variety of organizations made it 
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relevant for us to focus on their intermediation processes rather than analysing each entire 
organization as an intermediary. 

We adopted a “snowball sampling” (Biernacki and Waldorf, 1981) approach to the collection of 
empirical data, as we conducted 16 interviews with 20 representatives from a total of 15 organizations 
before the amount of new useful empirical data was decreasing, despite the fact that we were 
maintaining a focus on the region of Östergötland throughout the study. It is important to note that 
the regional support system should be considered as an open system where interregional and regional-
national interactions collaborations occur frequently. Thus, among the interviewed organizations, 14 
have regional representation in Östergötland, with the Swedish Agency for Economic and Regional 
Growth being the one organization working with a national perspective, enriching the research with 
knowledge on how funding is distributed from national to regional levels. The full list of the 
interviewed actors can be found in Table 2, in the order in which the interviews were conducted. 

Table 2. Overview of studied organizations, including their description and positions of those interviewed. 

No. Organization Title/role Description of organization 
1 LiU Invest Branch Head Linköping University’s investment branch. Invests in ideas 

connected to the university and with a focus on early 
investments. 

2 Regional County 
Council 

Community Planning Strategist Performs regional tasks with the mission to implement measures 
in industry, entrepreneurship, skills provision and education. 
Channels project funding from the EU and the Swedish Agency 
for Economic and Regional Growth. 

3 InGenious Vice President Innovation course taken at Linköping University. Matching 
students with companies and ideas in interdisciplinary project 
collaborations. 

4 Vreta Kluster CEO Science cluster focusing on agricultural innovations. Facilitates 
collaborations between academia, industry and the public. 

5 Regional County 
Council 
 

Regional Industrial Development 
Strategist 

[See No. 2]. 

6 Lead Business 
Incubator 

CEO Startup accelerator connected to Linköping University. Provides 
a range of targeted resources and services (e.g., business 
coaching) to achieve faster and safer growth for innovators and 
entrepreneurs. 

7 Regional County 
Administrative 
Board 

i) Project Manager 1 
ii) Project Manager 2 

Promotes social benefits by taking responsibility for community 
building, protecting the environment and investing in the 
countryside. 

8 LiU Relation Branch Head Linköping University’s collaboration branch. Works to increase 
collaborations between Linköping University, society and 
industry. 

9 The Center for 
New Enterprises 
in Norrköping 

Business Advisor Municipal business advisor. An “entry point” to the support 
system to newly started companies of all sorts (not innovation 
exclusively). 

10 The Swedish 
Agency for 
Economic and 
Regional Growth 

i) Administrative Official 
ii) Administrative Official 
iii) Officer for Smart specialization 
iv) Officer for Smart specialization 
and clusters 

Promotes sustainable growth and competitive companies in all 
parts of Sweden by supporting and strengthening companies and 
regions. Offering knowledge, networks and funding, the agency 
ensures that EU funds are invested in projects that promote 
regional growth and employment. 

11 LiU Innovation Branch Head Linköping University’s innovation office, helping students and 
researchers to realize ideas from an early stage to finished 
products and services on the market. 

12 Almi 
Östergötland 

Business Advisor Regional business advisor and company lender. Supports 
companies of all sorts (not innovation exclusive). 

13 Cleantech 
Östergötland 

CEO Non-profit organization promoting cleantech companies. Works 
as a networking platform for industry, the public and academia. 
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14 The Municipality 
of Linköping 

Municipal Industrial Development Offers business services, e.g., coordinating and providing 
information on permits, rules and “know-how" on establishing a 
company in the city of Linköping. 

15 East Sweden 
Growth Capital 

Project Manager Initiative to facilitate relations between entrepreneurs and 
investors. Builds trust between entrepreneurs and investors in the 
region - provides quality assured investor contacts. 

16 RISE SICS East Section head Research Institute for applied national information and 
communication technology. RISE gathers a wide range of 
research areas, test beds and demonstration environments. 

 

The data referring to what interactions that the interviewed organizations had experienced or would 
experience with other actors from project collaborations was organized and refined in a social network 
analysis. This is a way of describing social interactions by focusing on members of a network and the 
interrelationships that exist between them (Barrie et al., 2019; Spiro et al., 2013), where a shared project 
defines a bond between the actors participating. This way, we could get an overview on how the 
support system network was organized, while also getting a quantified indication on how each studied 
actor in the system can perform intermediating activities (e.g., transfer, matchmaking, and 
coordination). In Table 3 and Figure 2 below, we exemplify how data initially were arranged, processed 
and visualized in Gephi, which is an open-source software tool for network analysis. 

Table 3. Recording system for actors’ (1, 2, 3, 4 and 5) participation in projects (A, B and C). 

Actor/Organization Project 
Actor 1 Project A 
Actor 2 Project A 
Actor 3 Project A 
Actor 3 Project B 
Actor 4 Project B 
Actor 5 Project B 
Actor 1 Project C 
Actor 2 Project C 

 

Table 3 demonstrates and exemplifies how three projects (A, B and C) can work like platforms for interactions 
and collaborations between five business-supporting actors (Actor/Organization 1, 2, 3, 4 and 5). Using this 
information, we can process the gathered data by visualizing how actors are connected together in Figure 2.  
From this example, one can also conclude that Actor 3, with its participation in two projects in combination 
with collaborations with all four other actors, has the greatest ability to practice brokering between multiple 
other actors in the network, here emphasized with a greater node size. However, since Actors 1 and 2 here are 
the only two actors that collaborate in two separate projects, they gain a stronger link, demonstrating their close 
relation. 
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Figure 2. Visualization of Table 3, demonstrating interactions between actors in collaborative projects.  
Node colour is based on valence, and node size is based on betweenness centrality. Link size and 
colour are based on link strength.  

In graph theory, it is common to analyse all actors in a network to evaluate their centrality in the 
system (Freeman, 1978), giving us a better overview of the dynamics of the network, with Gephi being 
an advanced network analysis tool that supports advanced sorting algorithms for visualization and 
capability to conduct calculations on nodes in a network. Thus, it can generate both a holistic visual 
overview of the network and an in-depth quantitative analysis of the individual nodes in the system. 

The algorithms used to measure the contribution of each actor in the system were i) valence, ii) link 
strength, and iii) betweenness centrality. The valence corresponds to the number of times the actor 
links to another actor and is visualized by the number of links that are connected to its corresponding 
node and also by a darker coloured node. It is worth mentioning that the valence value is not affected 
by the number of other actors that the observed actor is linking to, meaning that a valence number of 
three, for example, could indicate both that the observed actor collaborates with three different actors 
in at least one project or one single actor in three different projects. Also, two actors collaborating in 
three projects implicates a valence value of at least three for each of the actors, since both might also 
collaborate with other actors. With all this in mind, link strength can work as a supplementary value 
demonstrating how closely related two actors are, as it corresponds to the number of times two actors 
collaborate. In the figures that illustrate the network, growing link strength is visualized with a thicker 
line between the two actors’ nodes. Lastly, the betweenness centrality value is a measurement of how 
many times an actor v is included in the shortest path between two other unique actors in the network. 
This is supposed to give us an indication of how well an actor can perform intermediary functions in 
the network.  

The formula for the measuring tool is: 

. 
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In the formula, σst is the total number of shortest paths from node s to node t, and σst (v) is how many of these 
paths pass through v. If the node with the highest centrality disappears, a rearrangement of the remaining actors 
in the system will be required to maintain its performance (Freeman, 1978). In our specific application, CB (v) 
can be regarded as an indicative value of an actor’s potential to perform intermediation activities within the 
system and the ability to create many unique ways through the network. In the Gephi-generated figures, a 
growing betweenness centrality is visualized by a bigger-sized node.  

In order to study how CB (v) and valence values are connected to each other, we also present the 
actors’ individual CB (v) and valence, accordingly, as shown in Table 4. Here, it is possible to see that 
Actor 3 is the only node with a betweenness centrality index > 0. It is thus evident that Actor 3 creates 
all four of the shortest paths in the network. The valence column represents the number of edges 
connected to each node. In a similar way, we can also demonstrate how often actors collaborate with 
each other by looking at the link strength between two actors and ranking them, as seen in Table 5. 

Table 4: Node-specific values from Figure 2. 

Actor Betweenness centrality Valence 
Actor 1 0 2 
Actor 2 0 2 
Actor 3 4 4 
Actor 4 0 2 
Actor 5 0 2 

 

Table 5 Link-specific values from Figure 2. 

Here, the link Actor 1 – Actor 2 has a link strength of two, because Actor 1 and Actor 2 are partaking 
in both Projects A and C, as shown in Table 3.   

Link Link strength 
Actor 1 – Actor 2 2 
Actor 1 – Actor 3 1 
Actor 2 – Actor 3 1 
Actor 4 - Actor 5 1 
Actor 4 - Actor 3 1 
Actor 5 - Actor 3 1 
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4. Interactions within the support system 

In this section, we present the empirical data by developing a visualization model for interactions 
within the support system. These results, focusing on the contributions of the individual actors to the 
social network, are then summarized and categorized in Tables 6 and 7. Table 8 then summarises how 
the activities of the individual actors, through projects, contribute to the system-level activities aimed 
at fostering the development, diffusion and use of eco-innovations. 

 

Figure 3: Interactions within the support system. Link thickness represents the frequency of 
interaction. The colour gradient of the nodes is arranged according to valence, where darker green 
represents higher valence. The size of the nodes represents the CB (v). The larger the node, the higher 
the potential to convey the shortest paths between actors in the network. 

In total, 54 projects were identified within the support system for (eco-)innovation in the region of 
Östergötland, Sweden. Figure 3 above demonstrates how these projects link together 30 organizations 
with regional representation, providing an overview of the social network where every actor’s tendency 
to build relations within the system is visualized. 

From Figure 3, it is clear that the regional support system is coordinated around a number of strongly 
interconnected, centrally located actors, e.g., the Regional County Council, Linköping University and 
the region’s two biggest municipalities of Linköping and Norrköping, which all work with business 
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support on a more administrative and strategic level. The Regional County Council is the most 
influential actor, something that was also verified in the interview study. For instance, the Swedish 
Agency for Economic and Regional Growth vertically channels financial project funding from the EU 
through the Regional County Council. The Regional County Council, in turn, becomes a project 
catalyst for business support in the region, where many other organizations with narrower business 
areas collaborate. 

There are also more peripheral nodes in Figure 3. The reason for an actor being peripherally located 
in the visualisation is mainly derived from its relatively low involvement in collaborative projects 
within the support system compared to the other actors, which results in few connections to other 
actors and a low centrality score. Yet, from their contrasting positions, they can improve our 
understanding of the dynamics in the system since it is evident that these peripheral positions belong 
to actors with more niche missions or with offerings aimed directly to the entrepreneurs, innovators 
and private companies. These peripheral actors can be grouped into three categories, the first of which 
is pure entry-points to the system, such as the municipal centres for new enterprises or Coompanion. 
These organizations mainly serve a gateway function into the system for private businesses, and thus, 
seldom participate in larger projects. The second category is actors that mainly focus on funding, such 
as banks and business angels. Finally, the third category consists of actors that primarily focus on areas 
outside of eco-innovation, such as FOI, an important authority on research for the Swedish 
department of defence. With their rather narrow public mission, their main business does not 
contribute to the regional support system for eco-innovation. FOI is only involved in one of the 
projects within the delimitations of this study, which also happens to be a small project with regard to 
the number of other actors that are involved. This results in FOI connecting to only a few other actors 
and becoming peripheral in the network. 

With our regional scope, it is relevant to point out the absence of, e.g., the Swedish Agency for 
Economic and Regional Growth, whom with a broader geographical perspective would have gained 
a prominent role in the network, as it is involved in several projects through funding activities. The 
national agency has the governmental mission to distribute financial resources from the EU and 
European Union Regional Development Fund, which in the region of Östergötland are often 
channelled through the Regional County Council. Furthermore, using a collaboration project to 
visualize the support system might lead to potential losses of “natural link strengths” that, in reality, 
might occur due to a shared parent company or group affiliation, e.g., in the case of Linköping 
University Invest, Linköping University Relation and Linköping University Innovation. 

Knowing that Figure 3 emphasizes link valence, link strength and betweenness centrality in the system, 
its appearance in colour and size shows how linking to a growing number of other actors generally, 
but not exclusively, improves the actor’s Cb(v) (betweenness centrality) index. However, this is most 
evident in the extremes of the spectrum. In the middle part of the range, the conformity of Cb(v) and 
valence are more diffuse. This is also obvious from Table 6. 
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Table 6. Valance and betweenness centrality for the studied regional actors. 

Organization Valence Cb(v) 
Regional County Council 28 60.36 
LiU (University) 24 49.47 
Lead Business Incubator 23 24.70 
Municipality of Linköping 23 13.63 
Municipality of Norrköping 23 13.63 
Almi Östergötland 22 11.60 
Science Park Mjärdevi 21 7.76 
Regional County Administrative Board 21 7.47 
East Sweden Chamber of Commerce 13 6.07 
Norrköping Science Park 20 4.96 
Vreta Kluster 13 4.37 
Other municipalities (regional) 18 4.28 
LiU Relation 18 4.09 
RISE 7 3.73 
InGenious 17 2.33 
Cleantech Östergötland 18 2.25 
Almi Invest 8 1.90 
Business Sweden 11 0.83 
Aerospace Cluster Sweden 16 0.40 
Östergötland Energy Office 9 0.10 
Visual Sweden 8 0.10 
LiU Innovation 6 0.00 
The Rural Economy and Agricultural 
Societies 

3 0.00 

Other Municipal Centers for New 
Enterprises 

15 0.00 

Norrköping Center for New Enterprises 15 0.00 
FOI 2 0.00 
Energiriket 5 0.00 
Coompanion 15 0.00 
Banks (regional) 5 0.00 
Business Angels and Private Investors 
(regional) 

5 0.00 

 

By comparing these findings with Appendix 1 (displaying another form of valence, project valence), 
one may also note that high valence (to other actors) generally stems from a high project valence. For 
some actors, however, high Cb(v) and actor valence may be generated from a relatively low number of 
project collaborations (project valence), indicating that the actor engages in projects with high actor 
diversity. This is the case, for instance, for Lead business incubator. 

In Figure 3, the addition of link strength can also provide further analysis of the network, since it gives 
an insight into which actors are involved in many projects together. In this regard, the point that stands 
out is the link between Linköping University and Region Östergötland, with a link strength of 16 (see 
Table 7), indicating a strong relationship between academia and the public authority. 
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Table 7: Link strength between nodes. The link strength represents how many projects the two actors have in 
common. Links with a strength rating below six have been excluded from this table to make it concise.  

Actor Actor Link strength 
LiU (University) Regional County Council 16.0 
Municipality of Linköping Regional County Council 10.0 
Municipality of Norrköping Regional County Council 9.0 
Regional County Council Science Park Mjärdevi 8.0 
Municipality of Linköping Municipality of Norrköping 8.0 
LiU (University) RISE 7.0 
Regional County Administrative Board Regional County Council 7.0 
Almi Östergötland Regional County Council 7.0 
Regional County Council Vreta Kluster 6.0 
Norrköping Science Park Science Park Mjärdevi 6.0 
Norrköping Science Park Regional County Council 6.0 
LiU (University) Municipality of Norrköping 6.0 
Almi Östergötland LiU (University) 6.0 

 

It is important to remember, having gained a better understanding of the individual actors’ position 
and contribution to the social network, that project collaborations make up for the foundations upon 
which the visualization and quantification were generated. Moreover, by categorizing these projects in 
line with Kivimaa’s (2014) framework, the 54 projects’ distributions can indicate how the individual 
projects contribute to the overall system goals of supporting the development, diffusion and utilizing 
of eco-innovations. The results are displayed in Table 8. It should be mentioned that one project may 
contribute to multiple niche internal processes. 

Table 8. The contribution of the support system activities to niche internal processes. 

Articulation of 
expectations and visions 

Building of social 
networks 

Learning processes and 
exploration at multiple 
dimensions 

Other 

Total: 16 Total: 18 Total: 29 Total: 7 
Articulation of needs, 
expectations and 
requirements 

Creation and facilitation 
of new networks 

Knowledge gathering, 
processing, generation 
and combination 

(Long-term) project 
design, management 
and evaluation 

6 12 11 0 
Strategy development Configuring and 

aligning interests 
Communication and 
dissemination of 
knowledge 

Policy implementation 

10 5 16 2 
 Managing financial 

resources – finding 
potential funding and 
funding activities 

Education and training Policy- or regime 
renewal 

 0 2 5 
 Identification and 

management of human 
resource needs (skills) 

 Accreditation and 
standard setting 

 1   
 
In the categorization of the support activities in the support system according to the niche internal 
processes, most projects came under the category learning and discovery processes (29), with slightly 
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fewer projects aimed at and building social networks (18), and closely followed by articulation of 
expectations and visions (16). Articulation of expectations and visions aims to provide direction for 
learning and exploration, and it is essential that policy makers together with system actors develop and 
clearly communicate visions, clarifying their expectations and taking into account the regional context 
(Van der Laak et al., 2007). 
 
However, while these collaborative projects are the basis upon which our visualisation is generated, it 
should be stated that not all project activities are focused on intermediation (i.e., transfer, 
matchmaking and coordination). In Table 9, examples are provided on how certain actors contribute 
to niche internal processes using different intermediation mechanisms. The examples are selected with 
respect to the actor’s system influence, i.e., Cb(v) value and the variety of roles in the support system.  
 

 

Table 9. Examples of how different actors (from the support system) along the CB(v) spectrum 
perform brokerage inside the support system with regard to niche internal processes. 

 
Actor Articulation of 

expectations and 
visions 

Building of social 
networks 

Learning processes 
and exploration at 
multiple dimensions 

Other 

The Regional 
County 
Council 
 
CB(v)=60,36 

Regional strategic 
responsibility and 
governance. Operates 
by managing large 
financial growth funds 

 
 
 

Convenes and 
mobilizes supporting 
actors 

 
Dedicated network 
builder 

 

 Channel for 
coordinated impact 
work upstream 

 
 

Linköping 
University 
(LiU) 
 
CB(v)= 49,47 
 

  Transfer of 
knowledge/research 
between academia and 
support system 

 

 

Almi 
Östergötland 
 
CB(v)= 11,60 
 

 Matchmaking 
between innovating 
parties and other 
supporting functions. 

 
 

Transfer of business 
development 
competence and 
experiences between 
innovating and public 
functions. 
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Cleantech 
Östergötland 
 
CB(v)= 2,25 

 “Triple Helix” 
network (Academia-
Public-Industry) 
platform 

 
Channel between 
support system and 
SMEs in Cleantech 

 
 

 Coordinated impact 
work upstream for 
Cleantech

 

Norrköping 
Municipal 
Center for 
New 
Enterprises 
 
CB(v)= 0 

 Entry point for SMEs 
entering the support 
system 

 
 

  

 
Figure 3 and Table 6 show that the Regional County Council is the most influential actor in the support 
system. As mentioned before, the organizations’ resource endowments make it a catalyst working with 
business support and growth on a strategic and administrative level, coordinating the activities of other 
organizations in the system and deciding which initiatives receive funding. In recent times, efforts 
have been made to establish physical platforms focused on the region’s smart specialization areas. 
These physical platforms are in place to facilitate networking between innovators, academia and the 
public. In many of these projects, e.g., “Development of green industries through Vreta Kluster”, 
“Platform for cleantech - Östergötland’s development platform for cleantech companies in 
Ebbepark” and “IMA: Innovative Materials Arena”, the county council has played an important 
financial role. 

With a close relation to the regional county council, Linköping University’s (LiU) role is to conduct, 
map and transfer research from academia to the business supporting actors and projects, which is the 
case in, e.g., “Agtech 2030” and “S4S: Scale up for sustainability”, both led by LiU. However, LiU 
mainly studies and analyses these innovation process, without implementing findings among the 
businesses, which is something that Almi Östergötland does using different projects focusing on 
supporting and improving actual businesses, e.g., in “VäxtHus” and “Three steps to smart growth”, 
where LiU and Almi have been working together. Being owned (and thus managed) by the regional 
county council at 49 per cent, Almi Östergötland also receives insights on the different activities in 
the support system, thus becoming a matchmaker between different entities. 

Cleantech Östergötland and the Norrköping Municipal Center for New Enterprises both have a low 
CB(v) value, indicating a low influence on the social network. That is because these actors are working 
closer to the actual businesses, which may often take place outside of a project. However, in the case 
of Cleantech Östergötland, “Circular economy for industrial cooperation” is an example of a project 
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where Cleantech Östergötland’s represents a number of member companies in cleantech, 
differentiating from other actors’ roles in the same project. 

5. Concluding discussion  
In this section, we focus on our starting research questions related to intermediation mechanisms in 
the support systems and the contribution of intermediation activities to the overall system goals of 
supporting the development, diffusion and utilization of eco-innovations. 

5.1. Mechanisms of intermediation in a support system 
 
Starting with a focus on the most influential actors in the support system, Figure 3 in the results section 
depicts how the Regional County Council and Linköping University contribute with the largest contact 
networks in the regional support system. These two organizations are active in the regional support 
system through their involvement in several collaboration projects. Region Östergötland has a central 
strategic responsibility for business development in the region and carries this out by initiating and 
participating in several collaboration projects (including co-financing) around the region’s strategic 
areas for smart specialization. The Regional County Council takes such a central position in the 
support system mainly due to its large project participation involving many other actors. This position 
also reflects the structure of the support system as the Regional County Council, through its public 
mandate, is the actor in the system that has the largest resources (financial and personnel) for business 
development. This means that other actors in the system turn to this actor when they seek financial 
support for their projects, especially when structural fund assets are involved and require co-financing. 
Applied in a wider context, that would indicate that regional support systems characterized by 
government affiliation and a great use of the EU’s structural and investment funds will be organized 
around a small number of central actors that channel these funds to more executive organizations. In 
turn, these central and resourceful organizations gain a significant influence on the system activities. 
This explains why the Regional County Council, with its high betweenness centrality (a measurement 
of how many times an actor is included in the shortest path between two other unique actors in the 
network) and large number of linkages to other players, is considered to be the player in the network 
that has the greatest potential to mobilize and distribute resources in the network.  
 
Centrality within a network gives an indication of how well an actor can influence it (Gould & 
Fernandez, 1989). On the other hand, centrality could also impair the overall flow of information in a 
network where actors for different reasons do not communicate with each other (Cook et al., 1983). 
Interviewees in the studied regional support system emphasized the importance of communication 
and knowledge exchange in directing companies seeking support to the most qualified actors. This 
would indicate what Cook et al. (1983) call a positively coupled system, which often involves a natural 
shift in power to a central player. According to Porter (1990), a positively coupled system in which 
the actors wish to cooperate with each other would have good conditions for becoming a successful 
network of actors, provided that it also contains close connections between the involved players. 
Linköping University, just like the Regional County Council, has great influence on the system, and 
these two actors are the ones that interact most frequently with each other based on a high number 
of collaboration projects. Germain-Alamartine (2018) made a similar observation highlighting the 
strong involvement of Linköping University in external activities such as collaboration with 
companies, knowledge and technology transfer through a carefully considered policy and strategy, 
thus playing an essential role in regional economic development. Linköping University facilitates the 
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establishment of spin-off firms by students and researchers, which has been pointed out as an effective 
approach for university-industry technology transfer.   
 
From Table (6), the top five actors with the largest betweenness centrality and the highest amount of 
valence (i.e., the number of times the actor links to another actor) are Region Östergötland, Linköping 
University, Lead Incubator, Linköping Municipality and Norrköping Municipality. These 
organizations are publicly funded, with a relatively high amount of financial and human resources in 
the support system. Consequently, they are part of many collaborations within the support system 
with a broader focus on business development rarely with an outspoken focus on particular niches, 
even though there may be areas of specialization, e.g., cleantech. Altogether, these organizations 
assume central roles in the support system by their mandate and resource allocation. The positioning 
of these organizations in the support system as working in-between actors, networks and institutions 
can be described as systemic intermediation (Kanda et al., 2020). Systemic intermediation activities are 
often publicly funded and are undertaken by organizations with central positions suitable for major 
system restructuring and changes. By their public finding, these organizations seek to generate a 
system-wide impact compared to privately funded entities that seek to generate value for paying clients 
(van Lente et al., 2003). By extension, the central role of such publicly funded systemic intermediation 
in a system suggests a support system well positioned to facilitate sustainability transitions since purely 
private organizations could be ineffective for such activities due to challenges of positive spillovers 
and free riding (cf. Kivimaa, 2014). Despite the central, strategic and systemic activities of these actors 
often associated with their formal positioning through mandate and financing, there could be co-
specialized initiatives (e.g., some university researchers actively involve individual companies in 
student projects and support particular niches through their research). 
 
The central actors, such as Region Östergötland and the municipalities, are governed by the 
Competition Act (Sveriges Kommuner och Landsting, 2018). Swedish municipalities are obliged to 
follow national regulations but have the freedom to make independent decisions and levy taxes from 
their inhabitants. Municipalities have a number of responsibilities towards their inhabitants, such as 
the provision of elderly care, educational services, public transport, water and wastewater systems, and 
sanitation and waste management. These responsibilities are fulfilled through public procurement, 
providing these services by themselves or by engaging municipally owned companies. The regional 
county council and municipalities are thus limited in how they can support individual companies.  
Consequently, they need to be able to reach out to individual SMEs and entrepreneurs through other 
actors. Therefore, it is natural for the larger and more strategic actors to be involved in many projects 
with other support system actors to deliver their strategic work throughout the entire system. Among 
the more peripheral organizations in the system are actors with an explicit focus on eco-innovations, 
such as Cleantech Östergötland and the Energy Office Östergötland. These niche-focused actors 
operate in collaboration with more systemic and strategically focused actors that operate more broadly. 
These actors also tend to be peripheral because of their relativity limited amount of resources 
(personnel and funding) compared to more central actors. According to Kivimaa (2014), having actors 
who seek to promote particular niches is also an essential complement to systemic initiatives since 
actors with technology and political neutrality can hinder the speed of transitions if they do not actively 
promote sustainable niches over unsustainable ones. Thus, having peripheral actors explicitly focused 
on eco-innovation enriches the support system, even though these specialized actors do not have the 
same central position in the support system as the strategically oriented organizations with a broad 
focus (e.g., the clusters for cleantech, agricultural, and the aerospace sectors). 
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5.2. Systemic impacts of intermediation   
To analyse how intermediation activities contribute to system-level impacts, we categorized the 
contribution of the intermediation activities in the support to the niche internal processes (articulation 
of expectations and visions, building of social networks, learning processes and exploration at multiple 
dimensions) as presented by Kivimaa (2014), who combined intermediary roles with niche internal 
processes. 
 
Kemp et al. (1998) argue that strategic niche management emerged as a strategy to manage transition 
processes to a different regime by providing protective spaces for niche innovation away from 
mainstream market forces. This approach consists of three internal niche processes: articulation of 
expectations and visions, building of social networks, and learning processes and exploration at 
multiple dimensions. Intermediation is suggested to play an important role in these three internal niche 
processes (Kivimaa, 2014). The first process, articulation of expectations and visions, is crucial for 
niche development because it provides direction for learning and exploration. The building of social 
networks, on the other hand, creates momentum behind the niche, facilitating interactions between 
relevant stakeholders that are essential for resource mobilization and distribution. Finally, learning and 
exploration processes at multiple levels broadly focus on accumulating facts and data on technological, 
economic and social aspects of the niche that enable developing the framing and assumption about 
the niche.  

From our empirical findings, articulation of expectations and visions was addressed by the least 
number of projects, which is believed to be due to the understanding that overall strategic work 
regarding regional visions and expectations is something that is suitable for actors who are more 
strategic, for example, municipalities and the Regional County Council. Brokering mechanisms used 
in the articulation of visions and expectations by such strategic actors are dominated by coordination 
and matchmaking. This observation is in line with the types of activities which characterize such 
strategic and systemic intermediation activities (cf. Van Lente et al., 2003) by facilitating the formation 
of direct relationships between parties (matchmaking) and also the facilitating parties to interact 
without a direct relationship between them (coordination), as discussed by Spiro (2013).  
 
The development of social networks aims to create eco-innovation support by facilitating stakeholder 
interactions and the opportunity to convey relevant resources (funding, expertise, staff) to 
stakeholders (Kanda et al., 2018). Creating and maintaining networks is an essential characteristic of 
the studied support system. The working strategy in the region is largely implemented by building 
physical cluster environments to geographically link the strength areas to physical locations. An 
example of this is a platform for environmental technology companies (i.e., Cleantech Östergötland) 
in the region and also companies in the agricultural sector (i.e., Vreta Kluster). These physical locations 
serve as meeting arenas for companies, academia and public actors to meet and interact with each 
other using matchmaking mechanisms. Facilitating matchmaking in the support system with physical 
meeting arenas focused on thematic areas such as cleantech, agriculture, and aerospace leads to a 
decentralization of the support system.  
 
Learning and discovery processes aim to accumulate knowledge and data to enable changes in 
structures and framings (Kivimaa, 2014), which are believed to stimulate niche development by 
accumulating knowledge to generate improvement and destabilizing existing regimes. Learning and 
exploration processes dominated the projects that we investigated because activities conducted in 
project form by nature often include data collection and processing to develop new knowledge. The 
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literature has described good conditions for information gathering and knowledge development using 
meetings and networking activities to promote niche development (Kanda et al., 2018). Prerequisites 
for sharing lessons learned for different types of actors in the system, as well as the ability to use 
previously collected data to change visions, reformulate policy and design new experiments are also 
important functions for niche development. Since many of the studied systemic projects meet these 
parameters, it can be concluded that the studied support system has relatively good knowledge 
accumulation and dissemination activities using matchmaking and transfer to develop the niche eco-
innovations. 
 

5.3. Implications for practise and research 

The motivation for this paper is the lack of scientific knowledge regarding the intermediation 
mechanism in innovation systems and how that contributes to overall system goals of supporting the 
development, diffusion and utilization of eco-innovations. Our study highlights that within a support 
system, there are various types of actors, some of which have a more central role while others are 
peripheral. Actors with a central role often take up more systemic and strategic activities such as 
developing visions and expectations with system-wide benefits. Their central position and systemic 
activities are underpinned by their mandate and relatively high amount of human and financial 
resources companies to more peripheral actors.   

Altogether, the regional support system is centred around key organizations with public funding and 
the positioning to influence the system as a whole, e.g., the Regional County Council, municipal 
authorities, and the local university. These organizations have a central role and influence on the 
support system through their strategic work and coordinating role, which is demonstrated by the 
organization’s ability to gather and mobilize actors and resources. Among the peripheral organizations 
in the system are actors that provide business and innovation support services to particular niches. 
These actors are often government-affiliated through financing but work closely with the business 
sectors in one-to-one relations or networks. Thus, they adopt roles as “extended arms” of centralised 
organizations and as “entry points” to the system for the eco-innovators seeking support.  

Finally, this article contributes to the intermediary literature by specifying the various brokering 
mechanisms that are likely to be used in innovation systems. Furthermore, we make a very first attempt 
to distil the different kinds of mechanisms used for systemic and non-systemic intermediation 
activities and how these activities contribute to systemic goals of developing and diffusing eco-
innovations. For policy makers, this study specifies the strategic roles of centralised actors using 
coordination and matchmaking mechanisms and the operational roles of peripheral using transfer and 
matchmaking activities. This contribution can thus serve as a basis to set mandates and expectations 
and allocate resources for intermediation within innovation systems, which are crucial for the longevity 
and survival of intermediaries (Kant and Kanda, 2019). 
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Appendix 1 

This table displays how many projects the individual actors are involved in. Actors that only participate in one project, 
and mergers of actors, e.g., other Swedish universities, have been removed to make the table concise. 

Actor Project Valence 
The Regional County Council 32 
LiU 29 
Swedish Agency for Economic and Regional Growth 24 
The County Administrative Board 12 
Municipality of Norrköping 11 
Vinnova 11 
Municipality of Linköping 10 
Science Park Mjärdevi 10 
Almi Östergötland 9 
RISE 9 
Cleantech Östergötlands 8 
Norrköping Science Park 8 
Energikontoret Östergötland 7 
Lead 7 
Swedish Energy Agency 5 
Hushållningssällskapet 5 
InGenious 5 
LiU Innovation 5 
LiU Relation 5 
East Sweden Chamber of Commerce 4 
Business Sweden 3 
Aerospace Cluster Sweden 2 
Almi Invest 2 
Visual Sweden 2 
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Abstract 

The transition to a circular construction economy, which has been receiving more and more attention 

in Flanders and Brussels like in many other regions, requires new collaborations in transition 

experiments. Since such experiments are demanding, facilitating more effectively the formation of 

partnerships and support collaborations in initiatives such as transition arenas and living labs is of 

interest for everyone who wants to establish systemic change, but especially for public authorities. 

Therefore, we explore in this study the collaboration qualities that foster successful learning and 

initiating systemic change in transition experiments. 

For our exploration we take an a value network approach which makes it possible to review and 

compare the inherent qualities of collaborations. From industrial network theory and supply chain 

management actors, resources and activities, as well as cultural, collaborative and strategic elements 

are taken as the basic components to define the form, structure and dynamics of value networks. 

The adopted analytic framework is subsequently used to map relevant experiences reported in 

literature and in practice. Reviewed writings include literature on transition management that makes 

notice of case studies as well as best practices on supporting experiments, or that includes empiric 

reviews of experimental initiatives in the transition to a circular economy. Further, we reviewed two 

experimental niche practices. One is focused on affordable housing in Flanders, and one on reversible 

refurbishment in Brussels. The third and last set of practical experience is collected during interviews 

with four policy actors that are active in the field of circular construction or regional development. 

Following these observations, we drafted a proposal for a policy advice including 38 patterns of 

successful learning and initiating systemic change in transition experiments, synthesised in 14 

guidelines and presented in five categories. Although these guidelines need further validation, they 

trigger questions about collective learning within transition experiments and nourish the concept’s 

further theorization. 
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1. Introduction 

Today we face multiple systemic sustainability challenges. We face them together, since systemic 

change cannot be realized by one person alone. From an actor-network perspective and transition 

management practice we know that citizens, businesses, academia and governments must collaborate 

and engage in new partnerships to achieve alternative ways of thinking, organising and doing (cf. 

Latour, 2005; Geels et al., 2011). One way to establish new practices is through learning-by-doing in 

collaboration. Because such collaborative transition experiments are however demanding, we look for 

those collaborations that can learn and eventually initiate systemic change in an effective way. We are 

not particularly interested in the form of the collaboration – since that might be the objective of the 

experiment. What we do want to know is what collaboration qualities foster successful learning. 

Knowing what qualities partnerships allow to learn effectively is relevant for everyone who wants to 

support and establish systemic change, but especially for public authorities and governmental 

agencies. After all, within the realm of innovation policy, a transition-involved authority can play 

various roles (Galle, Debacker & Weerdt, 2019). Public authorities could for example identify and 

support on the basis of those qualities collaborations in transition arenas, living labs, and other policy 

initiatives. Complementary, governmental agencies could facilitate more effectively the formation of 

partnerships on the basis of those qualities, for example through the various match making platforms 

and networking events that are already set up (Ibid.). 

For this search, we zoom in on the transition to a circular construction economy which has been 

receiving more and more attention in Flanders and Brussels like in many other regions. Within this 

transition, many experiments are underway and various collaborations are taking shape. Part of these 

initiatives have been facilitated by dynamic learning environments in the context of the Flemish 

transitions hub Circular Flanders and the Brussels Regional Program for a Circular Economy. 

Concretely, on the basis of a review of two transition experiments, we explore in this study whether 

the collaboration qualities that proved to be useful in those experiments are also described in 

transition management literature. 
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2. Method 

For our explorative review of two transition experiments in comparison to transition management 

literature, we first selected an analytic framework. In line with our ambition to identify which 

collaboration qualities foster successful learning and initiating systemic change, this framework 

deliberately takes a value network approach. As models of complex adaptive and adaptable systems, 

value networks allow to identify every-day practices as well as the underlaying structures and values 

(cf. Allee, 2008). Consequently, although transition experiments must always be understood in relation 

with their environment, looking at different experiments from a network perspective makes it possible 

to review and compare the inherent qualities of collaborations. 

The adopted analytic framework is used to map relevant experiences reported in literature and by 

practice. First, various publications on transition management make notice of case studies as well as 

best practices on supporting transition experiments, or include empiric reviews of experimental 

initiatives in the transition to a circular economy. Together, they provide a first set of relevant 

experiences about successful collaborations in transition experiments. Second, we reviewed – based 

on participatory reflection – two circular niche practices in construction: one is focused on affordable 

housing in Flanders, and one on reversible refurbishments in Brussels. They provide a second set of 

experiences. The third and last set of practical experience is collected during individual interviews with 

four Flemish policy actors that are active in the field of circular economy; in particular in construction 

or regional development. They provide an insight in the collaboration qualities that were adopted as 

criteria or aspired during earlier match-making initiatives. 

From the resulting findings, we drafted a proposal for a (policy) advice including 38 patterns of 

successful learning in transition experiments, synthesised in 14 guidelines presented in five categories. 

 

3. Analytic framework 

3.1. Positioning of this explorative review in relation to transition management 

In line with transition management as governance concept for system innovations and the transition 

towards a sustainable society (cf. Geels et al., 2011, pp. 6–8), multiple actors, such as public authorities 

in Flanders and Brussels, are looking for ways to support changes in various sectors, including in the 

politically and institutionally complex context of construction (Debacker & Manshoven, 2016). This 

quest resonates with the conference’s focus on ‘governance in an era of change’ and its explicit 

ambition to ‘make sustainability transitions happen’. Therefore, our choice to explore the 

collaboration qualities that foster successful learning and initiating systemic change within transition 

experiments proceeds from two considerations. First, like Leising et al. (2018) we see experiments as 

special places for common learning experiences. Second and consequently, we see transition 

experiments as special places wherein structural changes become tangible for the first time. Leising et 

al. state after Brown et al. (2003) and Barratt (2004): “when learning becomes shared, this leads to 

joint understanding and adjustments in the network, which may include changes in the cultural, 

strategic and collaboration elements” (Leising et al., 2018, p. 978), reflecting notions of social or second 

order learning (van Mierlo & Beers, 2018). It is on other words during such collaborations that answers 

to the question “how we are going to do this?” are articulated, and new practices take shape. 
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3.2. Approach one: value network elements 

By converting tangible and intangible exchanges of value into a visual, negotiable form, mapping value 

networks makes insightful all transfers in a system (Allee, 2008). Using such maps as a vehicle to 

identify which systemic changes must be established for the envisioned future and which roles are 

missing or vacant in a transition experiment allows to collaborate with all involved actors towards the 

transition goal (Galle, Debacker, De Weerdt et al., 2019). Such network maps are particularly useful 

because they are open for changes over time and bring up opportunities for new practices (Tian et al., 

2008). Moreover, because value networks bring together a value strategy and an operational frame, 

they allow to bridge transition thinking and doing (Galle, Debacker, De Weerdt et al., 2019). 

Considering that value network mapping is a useful analysis and design instrument during transition 

experiments, it also offers the possibility to understand experimental set-ups and their dynamics. For 

our exploration we proceed from the basis on value network mapping by Allee (2008) and adopt the 

framework conceptualised by Leising et al. (2018). During their search for a collaboration tool for 

developing circular buildings and the related supply chain collaborations, the authors propose a 

framework that builds on industrial network theory and supply chain management studies. 

 

 

Figure 1. Value Network Elements and Transition Experiment Politics; two complementary 

approaches for reviewing and comparing the inherent qualities of collaborations. 

 

From industrial network theory Leising et al. (2018) adopt three elements that define a value 

network (Hakansson, 2015, pp. 12–16): actors, resources and activities. First, actors are the elements 

“who perform activities and/or control resources” (Ibid.). Second, resources are the physical, financial 

and human assets including labour, knowledge and relationships an actor controls and makes use of. 

And third, activities are the “combination, development, exchange or creation of resources by actors” 

including resource transformations and transactions (Ibid.). Together actors, resources and activities 

describe the form and the structure of a value network at a certain moment in time. At every moment 

these elements are “functionally related to each other” emphasises Jakansson (2015, p.17). Changes 
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of these elements can be related to first-order learning, leading for example to new, concrete network 

arrangements for an specific problem definition (cf. Brown et al., 2003). 

Looking at supply chain management Leising et al. (2018) adopt also three complementary 

elements of value networks from Barratt (2004), i.e. cultural, collaborative and strategic elements. 

First, cultural elements proceed from norms, values and believes of the individual actors and are 

reflected in for example trust. Second, operational elements of collaborations proceed from the 

activities jointly undertaken by actors. Finally, strategic elements are the positions an actor takes on 

for example its own role in the collaboration. They are reflected in for example intra-organizational 

support for a project or resource commitment. Together cultures, collaborations and strategies are 

the less tangible components of a value network and define its dynamics rather than its form. Changes 

in these elements can be related to higher-order and social learning, leading to new collective ways of 

problem definition, norms, values and goals (cf. Brown et al., 2003; van Mierlo & Beers, 2018). 

By looking through the lens of these six components, Leising et al. (2018) already point towards some 

qualities of collaborations in transition experiments such as trust. A structured review of which 

collaboration qualities foster successful learning and initiating systemic change was however not done. 

3.3. Approach two: transition experiment politics 

Governing transitions towards a sustainable society are political by definition. “They involve normative 

dissident as well as differential power between the actors involved”, explains Grin (in Geels et al., 2011, 

p. 234). As a result every collaboration that supports and tries to achieve a transition goal through 

experiments involves political elements too. Grin details further that first, “power and interest games 

[…] will be particularly strong with […] profound change” (Ibid.); second, transitions are “bound to 

produce a variety of difficulties” as “structures embody power, and as change requires power”; and 

third, “sustainability is essentially a contested concept” (Grin in Geels et al., 2011, pp. 234–5). 

Therefore, he urges that for understanding transitions from a governance perspective one must 

consider and address the involved politics too. In line with the scope of this research Grin identifies 

three mechanisms as political elements of collaborations in the context of transitions: power, trust and 

legitimacy (Grin in Geels et al., 2011, pp. 234–236, 282–284).  

First, power – defined by Grin in “a broad sense” while referring to Laswell (1936) as “who gets 

what, when and how” – plays at different levels of transitions a role. At the level of niches and 

experiments Arts and Van Tatenhove (2004) see mainly relational powers at work. “Actors who seek 

to promote transitions – our transition professionals – may strategically exploit these factors [i.e. 

power relations between actors] so as to create the conditions for second order learning, and for 

bringing about connections between learning and change on the regime and the practice levels,” 

suggests Grin (ibid. p 283). 

Second, (building) trust – defined by Grin after Breeman (2006) as a “mental status of 

favourable expectations” – is crucial too considering the uncertainty related to the complex systems 

sustainability transitions tackle. “Trust cannot be assumed or simply conserved, but must be achieved 

and maintained,” Grin continues (Ibid.p. 284). He therefore refers to the importance of earlier 

experiences among the involved actors, since only those experiences can inform expectations. In 

absence of experiences, “a lot depends on the preparedness to suspend – or on strategic ‘work’ 

through creating feedback mechanisms” (Ibid). 



p6 
 

Third, legitimacy forms the last political challenge for transitions. “Clearly, given transitions’ 

long-time horizon, output legitimacy will generally be utterly inadequate,” states Grin. “What arenas 

can do, however, is co-produce legitimacy in the process of designing and realizing transition” (Ibid., 

p284). Grin brings up various suggestions to do so, such as preparing actors for upcoming change due 

to ongoing landscape developments, pointing to additional benefits of the developed innovation, and 

making explicit the barriers the incumbent regime sets for innovative practices. 

In addition to the already identified components of value networks, these three mechanisms allow to 

gain complementary insights in the success of transition experiments. After all, and in particular in 

relation to the success of collaborations in learning and establishing enduring changes, Grin states for 

example: “re-structuration also involves transforming existing sources and relations of power to 

overcome resistance and inertia” (Ibid., p284). 

3.4. Further mechanisms and interactions 

In addition to the two selected approaches, a more profound analytic framework would include other 

notions, dimensions and mechanisms too. Think for example about the difference in dynamics 

between subsequent development phases in transitions (cf. Markard, 2020), the importance of the 

spatial scale of socio-technical transitions (cf. Raven et al., 2012) and the diversity of acceleration 

mechanisms at work (Gorissen et al., 2018). Nevertheless, for the scope of the present exploration, 

the six elements of value networks and the three political mechanism are adopted here as the 

framework to map and review relevant experiences from practice and literature. 

 

4. Case studies and literature 

4.1. Context: transitioning towards a circular construction economy in Flanders and Brussels 

The construction sector, identified as one of the largest producers and consumers of waste and natural 

resources, has a detrimental impact on the environment and climate (Van Pelt et al., 2018). According 

to the 2004, 2012 and 2015 reports of the United Nations Environment Program and the 2006 figures 

of Eurostat, construction initiates half of the worldwide consumption of raw materials, is responsible 

for almost 40% of energy consumption, while building and demolition activities are estimated to be 

responsible for 45% of Europe’s waste production (Eurostat, 2008; EEA, 2012, 2015; OVAM, 2014). In 

Flanders and in Brussels, like many other regions, this growing awareness led to the emergence of the 

idea of a circular construction economy, wherein the use of virgin resources and the production of 

waste are minimised by closing material flows (Galle, Debacker & Weerdt, 2019). Since 2014 the policy 

program ‘Material-aware construction through circular supply chains’ (OVAM, 2014) aims at 

establishing an economy of closed material loops in the Flemish construction sector (Ellen MacArthur 

Foundation, 2019). Similarly, with the launch of the Brussels Regional Program for a Circular Economy 

(BRPCE) in 2016, the Brussels Capital Region became part of a leading group of regions aiming for an 

economy of closed material loops (Brussels government, 2016, 2019). 

The implementation of circularity in construction is however a challenge as it requires radical changes 

at different levels, including organisational changes within the sector’s supply chain and the adoption 

of new design methods (Debacker & Manshoven, 2016). To divert from current practices that maintain 

the take-make-waste logic, new ways of doing and thinking by multiple actors within the value network 
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are necessary. In response, various initiatives have been started by policy agencies taking a transition 

approach for governing the necessary socio-technical innovations (Paredis, 2012; Silva et al., 2017). 

For example, to accelerate the implementation of the Flemish policy program and increase its impact, 

sector-oriented initiatives and vehicles were set up to foster new demolition and design practices, for 

example waste management organizations (Tracimat, 2019) and design instruments (OVAM, 2019), or 

so-called green deals (Circular Flanders, 2019a) and project calls (Circular Flanders, 2019b). Also in 

Brussels, various measures have been taken. Within for example the Circlemade cluster, a 

collaborative project between companies, guidance to 319 entrepreneurs was offered (hub.Brussels, 

2020b). Over all, the mid-term report of the Brussels Regional Program for a Circular Economy stated 

that already 60% of all measures have been realised (Brussels government, 2018). 

4.2. Case selection: two niche experiments 

In this paper we look further at two niche practices that are in line with the idea of a circular building 

economy in Flanders and Brussels. These are initiatives in which new collaborations were set up to 

create sustainable system innovation, and during which the authors of this study had the possibility to 

participate and observe the experiment, as well as organise multiple reflection moments.  

Case one: WoonC (Flanders) 

WoonC is a spontaneous network in which many partners joined forces (Galle, Debacker, De Weerdt 

et al., 2019). Their ambition was to find an affordable alternative to long-term housing mortgages that 

are a real risk both for borrowers and banks. The core team consisted of the initiators who are at the 

same time the owners of the plot that was available for experimentation. They addressed researchers 

and brought them together with forerunners from business, policy and architectural practice. Thanks 

to the broad network this core team had access to, it was possible to organize many discussions and 

workshops with dozens of stakeholders. This group was established in the context of the different 

workshops public authorities organized, the subsequent project calls and the Green Deal Circular 

Construction. However, WoonC was a voluntary, non-subsidized and small-scale initiative made 

possible only by the personal commitment of all actors and the possibility to align that engagement 

with their professional activities and some subsidized side-projects. 

During a dozen team meetings, two large workshops (in February 2018 with 8 banks and other 

investors, in April 2018 with developers and service providers) and more than 20 face-to-face 

discussions with stakeholders (from June 2018 to July 2019 with material producers and suppliers, local 

authorities and developers) the team and its network defined and refined the potential form and value 

of the aspired circular housing concept. This process created a plethora of insights that have been 

reported before (Galle et al., 2020). Following two reflection moments with the majority of the core 

team, and complemented by written reflections by other members, we review in this research the key 

parameters that enabled or hampered new collaborations to be established and scaled. From this 

reflection 21 experiences and insights were mapped against the analytic framework.  

Case two: Circular Retrofit Lab (Brussels) 

Within the H2020-funded project Building As Material Banks (BAMB) the Circular Retrofit Lab could be 

realised. This experimental pilot project concerns the refurbishment of eight student residences built 

in the sixties at the university campus of Vrije Universiteit Brussel (VUB) in Belgium. The innovative, 
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adaptable and reusable building solutions applied in the lab have been developed in collaboration with 

various construction stakeholders and included, exceptionally in the design and construction process, 

also industrial partners (BAMB, 2019). As a concrete demonstrator for what is already possible today 

and how circular building design creates opportunities to the existing building stock, this pilot project 

proved to be one of the multiple learning opportunities within the Brussels Regional Program for a 

Circular Economy, creating a lot of visibility and interest from multiple actor groups within the region’s 

construction sector (VUB Architectural Engineering, 2018, 2019). 

Based on structured process observations and two learning-history workshops (one with the university 

as a ‘client’ and the architectural designers on 10 July 2019 and one with the researchers and industrial 

partners on 5 September 2019) we could map how the involvement of various actors and 

unconventional circularity requirements increased the complexity of the project, but also how they 

positively impact the reactivation of existing buildings and proved to be a lasting learning opportunity 

to all project partners. From this, 38 relevant experiences and insights were observed and mapped 

against the analytic framework. 

Interviews with policy actors 

Complementary, four interviews with policy actors active in the field of circular economy in 

construction as well as in other sectors, have been conducted on 3 and 5 June 2020. Specifically, we 

questioned about the approaches and criteria that were used during previous project calls in order to 

find out on the basis of which knowledge they were adopted, and how they were applied in practice 

as a criterion to select and give financial support to the proposed collaborations in for example the 

green deal (Circular Flanders, 2019a) and open project calls (Circular Flanders, 2019b). From these four 

interviews 86 relevant experiences and insights were observed and mapped too. 

Note that the related and above cited references and workshops that have documented and reported 

about before are not repeated throughout the rest of this paper for clearness’ sake. 

4.3. Literature selection: empiric and reflexive research 

The findings from the two selected cases are backed-up by reviewing recent empiric studies that report 

on complementary transition endeavours and provide relevant details about their respective cases, 

including the basic network elements and political collaboration mechanisms. First, Leising et al. (2018) 

report about their review of three cases. Each case is a circular economy pilot in the Dutch building 

sector, selected for its highly innovative character. From their report about the qualitative analysis of 

18 semi-structured interviews we retrieved 21 experiences we subsequently mapped against the 

framework. Similarly, Nogueira et al. (2020) report about their participatory action research on an 

urban food producers and farmers markets in the City of Chicago. Their attempt to bridge niche-level 

successes with larger system-level changes in cities relates closely with the scope of this study and 

allowed us to identify seven additional experiences. 

Complementary, we reviewed literature on transition management, system innovation and network 

dynamics. These studies identified and described several cases, frameworks as well as best practices 

on supporting transition experiments in various ways. First, Repko identified 15 personal “traits and 

skills common to interdisciplinarians” (Repko, 2008, pp. 41–47). With her colleagues van Mierlo put 

forward six characteristics that stimulate the system innovation (van Mierlo et al., 2010). Further, the 
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transdisciplinary research tool by Pohl & Hirsch Hadorn (Pohl & Hadorn, 2007) has been adopted by 

Merkx (2012), adding 13 experiences to our map. Van den Bosch (2010) proposes further a set of 

management guidelines for transition experiments based on multiple process- and substance-based 

success criteria. And finally, Rotmans and Loorbach give descriptive guidelines and basic principles for 

governing transitions based on their theoretic knowledge and practical experiences (in Geels et al., 

2011, pp. 142–160), as well as generic lessons and insight from various transition management cases 

(Ibid. pp. 216-220). In total this allowed us to identify 53 extra experiences. Including the findings of 

these publications in our mapping, we have a more complete idea of the qualities that collaborations 

must own to be able to make transition experiments a success. 

 

 

 

Figure 2. From the review of the two case studies, four interviews, and the selected literature, 38 

different patterns for successful collaborations in transition experiments have been identified by 

iteratively mapping and clustering 282 individual experiences and insights. 

 

5. Findings, 14 guidelines from a value network perspective 

From our review of the two case studies, four interviews, and the selected literature, 38 different 

patterns for successful collaborations in transition experiments have been identified (Table 1). Those 

patterns were detected by iteratively mapping and clustering 282 individual experiences and insights 

reported by the different sources. Clustering all experience and insights was done by classifying under 

the same pattern those experiences that relate in the same way to the same components of the 

adopted analytic framework. For example, successes that relate to the availability of complementary 

resources are clustered in one single pattern. 



p10 
 

Each of these 38 patterns did play a determining role in making multiple transition experiments a place 

for successfully initiating systemic changes from a value network perspective. Their general validity 

must however be studied further and verified systemically. Several patterns revolve around the same 

components of the analytic framework and reinforce, nuance or contradict one another. Therefore, it 

was possible to syntheses the 38 patterns in 14 more complex mechanisms. We present these 

mechanisms here as 14 concrete guidelines for setting up, selecting or supporting collaborations in an 

experiment with the objective to learn effectively for, and enable scaling of, systemic changes. 

 

Table 1: Observed patterns of successful learning and 

initiation of systemic change during transition experiments: 

1. vision 

2. sharing 

3. temporality 

4. congruency 

5. availability 

6. complementary 

7. real-life context 

8. diversity 

9. open consortium 

10. forerunners 

11. leadership 

12. systemic challenge 

13. scalability 

14. expertise 

15. support 

16. representation 

17. joint learning 

18. regular and personal interaction 

19. put at risk their resources 

20. eager to learn 

21. mutuality 

22. experience 

23. accountability 

24. monitor and assess 

25. light agreements 

26. autonomy 

27. new rules and roles 

28. process facilitation 

29. gut feel 

30. conflict and expectation management 

31. systems thinking 

32. limits of thinking 

33. reflexivity 

34. flexibility 

35. iterations 

36. entrepreneurial approach 

37. voluntarism 

38. confidence

 

We present these 14 guidelines here in five groups for clarity’s sake. Three groups correspond to the 

three central notions of the politics of sustainability transitions and system innovations discussed by 

Grin in Geels et al. (2011, pp. 234–236, 282–284): power, legitimacy and trust (cf. 3.3 above). 

Additionally, envisioning and learning are adopted as individual categories. After all, the experiences 

and insights related to envisioning and learning outnumber those of the other observed patterns, and 

both categories are known as key notions in sustainability transition studies (cf. the transition 

management cycle by Loorbach & Rotmans, 2010). 

5.1. One guideline in relation to envisioning 

The first guideline is to increase a partnerships’ impact through effective collaboration and relates to 

envisioning as the strategic activity of “creating alternative futures” (Loorbach & Rotmans, 2010). 
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5.1.1. Guideline 1: Commit to common goals 

The first guideline is to maximise the directional engagement in transition experiments. Committing 

together to common goals starts from the individual actors and their cultural elements, and allows to 

build common strategies and enduring collaborations. This guideline has been made explicit before, 

for example as one of the three internal processes for successful development of a technological niche 

by Kemp et al. (1998) and brings together four of the 38 patterns we could observe. 

First, the articulation of a 1. vision, a point at the horizon towards one wants to evolve, is a much 

discussed and proven concept in the reviewed literature. Its directionality was also appreciated by the 

partners of the reviewed cases. For example, the innovative vision for the Circular Retrofit Lab acted 

as an attractor for multiple partners: “we wanted to be part of this, as we believe it might change the 

future,” one witnessed. And, like a compass it allows to set course and select priorities along the way, 

the WoonC experiment concluded. 

Second, about 7 sources stress the importance of 2. sharing that vision among all involved actors. 

Although a participatory approach in transition management is common, the warrant that the adopted 

vision is actually shared, is not always made explicit. Howsoever, our cases demonstrate, and 

testimonials emphasise, the importance of this shared vision throughout the collaboration process. 

For example, in the WoonC experiment it was the shared will to make housing affordable again that 

brought the actors together. 

Third, multiple testimonials nuance however the idea of a common vision and stress the value of 

sharing that vision just temporarily. One policy actor advises for example to “sustain temporarily”. That 

3. temporality of the alignment between different actors allows for evolving insights (cf. pattern 35) 

and makes it possible to review and continue the engagement or otherwise leave an experiment, and 

so reduce the associates risks of losing invested resources (cf. pattern 23). 

Fourth, the idea of a common vision is also nuanced by the notion that not every participant must 

aim for, of find motivation in, the same aspired outcome. The two cases, literature and one testimonial 

point out that collaborators can have divergent objectives, even if their vision about the future is 

shared. This win-win setting seems to relate to the idea of 4. congruency, “a course of action that 

makes sense for each of the actors involved” explains Grin (2004) while however referring to regimes, 

rather than niches. 

Note that although directional engagement is discussed separately here, it can be interpreted as some 

sort of throughput legitimacy too and could thus be categorized under section 5.3 below. Further, the 

idea of congruency is not only a nuancing notion to the idea of a shared vision. From the interviews it 

seems that participants of a transition experiment often find confirmation in each other’s vision. 

Envisioning, as locally establishing a dominant image, could also be seen as a form of dispositional 

power (cf. Grin in Geels et al. 2011, p. 283), and might thus be categorized under section 5.2 below. 

This requires however further theorization. 

5.2. Two guidelines in relation to power 

The second and third guidelines to increase an experiment’s success relate to the importance of the 

relational and dispositional power mechanisms as introduced by Grin in Geels et al. 2011. 
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5.2.1. Guideline 2: Contribute with complementary resources 

The second guideline for successful alliances is to increase the consortium’s access to relevant 

resources. It starts from the individual actors and their resources, and allows to build common 

resources through new collaborations. This guideline aligns with the study on resource constellations 

by Musiolik et al. (2020) and brings together five patterns that could be fostered to increase the aspired 

learning and systemic changes. 

First, the 5. availability of resources is crucial. From the observed cases and reviewed literature is 

clear that these resources not only include financial or natural capital, but also intangible assets such 

as time, knowledge, competencies and relationships. For example, in the Circular Retrofit Lab the 

cocreation of the construction details and have them realized over a period of no less than two years 

was found a necessary investment by all actors even though that time-span would be shorter for every 

conventional project of the same size. 

Second, about 5 experiences stress explicitly the importance of the 6. complementary of the 

available resources. In literature the value of complementary skills and combined expertise are 

identified and put forward as success factors by for example Rotmans and Loorbach in Geels et al. 

(2011, p. 217) as well as by Leising et al. (2018, p. 982). One of our interviewees explains: “collecting 

input from different partners is key; if you wouldn’t need that input, you could have solved the 

challenge on your own”. 

Third, as a special kind of resource, a 7. real-life context was found primordial for the learning 

outcomes of the WoonC experiment. In this project, the opportunity to have access to a small building 

plot, a construction client and a future inhabitant was the breeding ground for authentic learning. This 

might seem evident since experiments are one of the main steps during the transition management 

cycle (Loorbach & Rotmans, 2010), but it is rarely made explicit in literature as a necessary resource 

that must be provided by one or more actors. 

Fourth, from the perspective of the involved actors, not just the functional complementary of the 

gathered resources but also the 8. diversity of the consortium and the socio-cultural capital it brings 

to the table is found crucial. About a dozen experiences stress the need for diverse backgrounds, values 

and cultures to trigger new insights. In literature the quintuple helix (Carayannis & Campbell, 2012) is 

mentioned as the reference, but testimonials state that the case-specific set-up of the consortium 

remains primordial. 

 Fifth, and last, the awareness that with evolving insights also new, complementary resources and 

perspective are necessary to learn further, triggers actors to appreciate an 9. open consortium. The 

possibility to involve new partners with new resources is identified multiple times, but should not 

compromise the protection a niche was able to establish (cf. Markard, 2020). A hands-on approach to 

evaluate which assets are at hand might be found in the frameworks on 7 community capitals by Flora 

et al. (2005). 

5.2.2. Guideline 3: Demonstrate leadership 

The third guideline sets the transition experiment apart from another collaboration. Within an 

experiments collaborators understand that they must be ahead of business-as-usual and bring 

together forerunners. It starts from the individual actors and their cultural elements and resources, 
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and results in strengthened strategies, cultures and collaborations. This leadership is interpreted here 

as a sort of dispositional power (i.e. shared images and configurations that provide stability to the 

niche). It brings together two patterns. 

 First, working with and amongst 10. forerunners is observed as an important asset. For 

example, during the second learning history workshop several participants in the Circular Retrofit Lab 

referred to themselves and to the whole group as “the fools” that got together. Rotmans and 

Loorbach conclude more generally that “the selection of front-runners […] is of crucial importance” 

(Geels et al. p. 217) and stress “how important the balance is between niche players and change-

inclined, innovative regime players” (ibid.). 

Second, demonstrating 11. leadership is deemed to be very powerful. For example, in the Circular 

Retrofit Lab this was demonstrated on the one hand by the visionary leadership of the initiating 

researchers; they convinced external actors to support their vision. On the other hand, transactional 

leadership “which seeks formalisation and optimisation of organisational structures” (van der Helm, 

2009) was demonstrated in this case by the multiple sessions that were initiated by various actors to 

have the lab designed and eventually built. 

5.3. Four guidelines in relation to legitimacy 

To reduce resistance of the regime, legitimacy of the collaboration and its endeavours is key 

throughout the experiment. The next four guidelines help to build and make explicit that legitimacy. 

5.3.1. Guideline 4: Be on topic (promissory output legitimacy) 

Fourth, it is advised to work on relevant challenges; challenges that are worth the effort and resources. 

What the true value of that investment is, is of course dependent on the specific context and the 

perspective one takes, and might be a trap for genuine transition experiments. However, pinpointing 

a topic in line with concrete, systemic challenges gives legitimacy to the endeavour. It starts from the 

individual actors and their cultures, could result in strengthened strategies and activities and relates 

to two observed patterns. 

First, the idea that the topic on which the collaboration focuses must be a 12. systemic challenge 

is cited frequently as a necessity to trigger effective learning and enduring changes. References to this 

particular kind of scope can be found in for example van den Bosch who adopts ‘connection to 

persistent problem, societal challenge’ and ‘innovativeness in terms of deviating from dominant 

structures, cultures and practices’ as so-called substance criteria for successful transition experiments 

(Van den Bosch, 2010, pp. 74, 177). 

Second, the notion that the selected topic must be challenging is contradicted by the often 

required 13. scalability of experiments. This is not only adopted by Van den Bosch as selection 

criterium. Also, two interviewees state that replicability plays an important role in their assessment of 

pilot projects. Similarly, but from another perspective, multiple industrial actors in the Circular Retrofit 

Lab emphasise that it was the demonstration power of the market potential of some of their existing 

products that gave them the legitimacy to participate. Herein we might identify a way to alleviate 

uncertainty, as further discussed in section 5.4 below.  
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5.3.2. Guideline 5: Know the topic (input legitimacy) 

The fifth guideline suggests subsequently gathering sufficient expertise around the selected topic. 

The presence of topical knowledge acts not only as an important resource, it also gives credibility and 

thus legitimacy to the collaboration itself. 

All observed experiences point out that 14. expertise does gives credibility both internally, for the 

involved and investing partners, and externally for actors of competing niches and of the incumbent 

regime. For example, Rotmans and Loorbach emphasise in Geels et al. (2011, p. 175, 217) the value of 

‘experienced people’ and the ‘specific expertise’ of researchers. Similarly, van den Bosch refers to the 

value of having a ‘track record of innovations’ as a process criterium for successful transition 

experiments (Van den Bosch, 2010, pp. 164, 177). 

5.3.3. Guideline 6: Find support (input legitimacy) 

From the legitimacy created by selecting a relevant topic and gathering expertise about it, follows the 

support from an actor’s own organisation and broader network. At this moment, the tension between 

the niche and the regime might become increasingly apparent. The sixth guideline is therefore to 

actively look for support in the own organisational strategies to safeguard earlier acquired access to 

resources and continue establishing niche collaborations. This relates to two patterns. 

First, it was observed that 15. support is influenced by the awareness about the selected challenge 

in the organisation of every actor involved in the experiment. This awareness is something a forerunner 

could work on successfully itself, as was illustrated by one of the manufactures involved in the Circular 

Retrofit Lab. Alternatively, support might be the result of a growing awareness through a public debate 

on the case’s topic. As an example of the latter, the researchers involved in the WoonC experiment got 

the support to work on the much-discussed affordability challenge, although that topic was out of the 

scope of their own department. 

Second, also 16. representation plays a key role in the legitimacy of an actor in a collaboration. 

The fact that he or she is a spokesperson for and representative of a larger group of stakeholders acts 

as a leaver to go on with the experiment. For example, during the WoonC project the partners found 

support in the presence of a policy actor amongst them. Similarly, one interviewee mentioned the 

importance of having a validated policy plan at hand to gain legitimacy from project partners for their 

individual and common endeavours. 

5.3.4. Guideline 7: And learn further (throughput legitimacy) 

The seventh guideline emphasises the importance of acquiring new and valuable insights together. 

Although the outcome is uncertain, the consortium’s and its individual members’ (actors) willingness 

and success to push limits and gain new knowledge (resource) acts as a form of throughput legitimacy. 

Grin explains: “proposals for structural change may be legitimised by referring to innovative practices 

that demonstrate the possibility to resolve persistent problems” (Grin in Geels et al. 2011, p. 284).  

From our mapping it appears indeed that 17. joint learning acts as a driver for the participants of 

a project. This is illustrated by the participants of Circular Retrofit Lab who valued the collaborations 

with other expertise and the insights they consequently acquired in the circular economy and building 



p15 
 

digitalization. Also, one interviewee refers explicitly to the added value and motivation for every next 

step in the learning process that participants find in cocreation among complementary actors. 

Note that, as introduced by Grin in Geels et al. (2011), of the input, throughput and output legitimacy, 

only the throughput legitimacy applies to the uncertain and continuously evolving process of a 

transition and the confined niche experiments it involves. After all, throughput legitimacy relies on the 

demonstrated quality of the (learning) process (cf. section 5.5 below), whereas input and output 

legitimacy rely on the participant’s representativeness and the project’s eventual impact (Schmidt & 

Wood, 2019). Nevertheless, we observe from our cases and interviews that selecting a relevant topic 

and gathering expertise seem to increase the legitimacy of the involved actors and their collaboration 

too. As such, topic selection and expertise might be understood as a form of - however promissory - 

output legitimacy. Similarly, support and representation could be understood as a form of input 

legitimacy. If these two observations are however consistent, and whether the identified components 

do provide ex ante legitimacy, must be studied further. 

5.4. Three guidelines in relation to trust 

To alleviate uncertainty, three more guidelines combine ten observed patterns in relation to trust. Like 

Grin in Geels et al. (2011) we distinguish experience-based trust from process- or feedback-based trust. 

5.4.1. Guideline 8: Demonstrate engagement and willingness 

The eighth guideline is related to process-based trust and suggests making the engagement of partners 

tangible vis-a-vis one another. It starts from the individual actors, their cultures and activities, and 

enables new activities and collaborations. More specifically, this sort of short-term feedback brings 

certainty about the partners’ engagement to make the shared vision happen. It combines four of the 

38 patterns we could observe. 

First, engagement can be demonstrated by 18. regular and personal interaction among the 

partners that gathered around the same vision. Multiple interviewees stress the importance of that 

interaction for continuously confirming the vision partners share (cf. pattern 2) and for stimulating the 

individual contribution of each actor at the table. That importance is also stressed by the reviewed 

literature and confirmed by one partner of the Circular Retrofit Lab who “wanted to be involved 

earlier”. 

Second, engagement is demonstrated not only when actors interact and provide access to 

resources. It was observed that one of the most reassuring engagements are those wherein actors 19. 

put at risk their resources. For example, one interviewee illustrated that openly sharing knowledge 

that has a competitive advantage, or exposing your own professional network or support base to a 

situation that might harm the long-term relations you have built, are extremely convincing for your 

engagement. 

Third, there must nevertheless be an important openness. Only who is 20. eager to learn, shows 

modesty and questions its own values, can truly collaborate, co-create and give feedback to eventually 

learn and change ideas. Amongst others, this is stressed by Repko as one of the key personality traits 

for successful collaborations in sustainability experiments (Repko et al., 2019). Further, note that, 

putting your own knowledge, as a special kind of resource, at risk (cf. pattern 19), can be understood 

as an expression of your engagement to learn. 
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Fourth, risk taking however only sustains when it is 21. mutuality demonstrated by all actors 

involved. Although the importance of the reciprocal aspect in transition experiments is not observed 

in the reviewed literature, nor made explicit during the reflection moment on the two cases we 

observed, it is mentioned by three of the four policy actors we interviewed. They state that building 

trust requires all actors to give and take (cf. pattern 23). 

5.4.2. Guideline 9: Manage risks 

The ninth guideline is related to experience-based trust and focuses on anticipating undesirable effects 

and the chance of their occurrence. It involves individual actors and their past activities and allows to 

make strategic choices and to initiate and continue collaborations. Managing risks is found in three 

different patterns among the observed cases and reviewed literature. 

First, partners prefer to work with people they have been working with before. That 22. experience 

generates trust among actors and gives them confidence in the outcome of every next collaboration, 

as was already observed by Leising et al. (2018). Similarly, the circular Retrofit Lab was the basis for 

subsequent collaborations among some of the involved start-ups and change-inclined regime players; 

collaborations about which they reported enthusiastically during the common reflection moment. 

Second, participants want to be sure that at the end of the journey they will have an impact. 

According to two of our interviewees, a form of 23. accountability for the experiment’s outcome or a 

commitment by for example participating regime actors on implementing the experiment’s results 

creates trust too. To establish that accountability, van den Bosch suggests supportive incentives and 

accountability mechanisms to “stimulate feeding back results to key actors at a strategic level” (Van 

den Bosch, 2010, p. 77). 

Third, in literature the ability (or the lack thereof) to 24. monitor and assess the transition process 

and its eventual impact was cited by Leising et al. (2018) in relation to uncertainty among participants. 

Similarly, during the WoonC project we could observe that the progress and direction of the 

experiment was determined by a limited insight about the affordability of the alternatives at the table, 

since multiple pieces of data to base the assessments on could not be provided by some stakeholders. 

5.4.3. Guideline 10: Yield multiple degrees of freedom 

The tenth guideline, finally alleviates uncertainty not by creating trust or reducing risks but by 

generating resilience and agility. It starts from the activities, strategies and collaborations and allows 

to continue activities and enables new collaborations. Generating resilience and agility can be done in 

countless ways, but we found three patterns for it among the observed experiences and insights. 

First, 25. light agreements are generally preferred by the experienced policy actors we could 

interview. Minimal agreements allow to focus on the impactful endeavours rather than on 

administration, and they avoid that an atmosphere of mistrust is created. The interviewees stress 

however that projects might differ significantly and that in some cases it remains important to protect 

participants to enable them to do larger, non-mutual investment, or to safeguard them from the power 

of incumbent regime players. 

Second, preserving an important degree of 26. autonomy by the individual actors and the 

collaboration from their support base and the regime is cited both in literature and by the 
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interviewees. It alleviates the uncertainty of having to ask for permissions and to rely on the goodwill 

of people that are less involved in the experiment, but allows participants to act immediately and 

effectively. During the Circular Retrofit Lab, a lack of autonomy for financial decisions was identified 

as a bottleneck although resources we sufficiently available. 

Third, and finally, for an experiment to be successful, there must be enough freedom to apply or 

work according to 27. new rules and roles. Whereas literature states that there must be “space for 

unorthodox approaches” (Van den Bosch, 2010, p. 164) or “new rule sets” (Leising et al., 2018, p. 983), 

the case studies make this need concrete. For example, in the Circular Retrofit Lab public tendering 

procedures hampered dialogue and forces risk-averse choices. In contrast, the private nature of the 

WoonC project allowed to think freely about new forms of ownership and financing schemes. 

5.5. Four guidelines in relation to learning 

In our search for factors to foster new insights and systemic changes in a networks’ structure we also 

found a large group of patterns that are not related to one of the three political components of 

alliances but that relate to the act of learning itself. Since their prominent place among all testimonials, 

cases and publications, and their impact on the outcomes of transition experiments, these patterns 

are presented further as four extra guidelines. 

5.5.1. Guideline 11: Manage and facilitate the process 

The eleventh guideline puts emphasis on the way the learning process is shaped and supported. It 

proceeds from the activities and strategies and fosters changes at the level of all components of the 

framework we adopted. Literature, cases and testimonials are unanimous about the value and 

importance of a guided process to achieve valuable results. Three more concrete patterns are 

observed. 

First, the need for 28. process facilitation is the most frequently observed pattern for successful 

transition experiment. It is mentioned no less than 24 times, mainly in literature and by our 

interviewees. Whereas Van den Bosch (2010), Rotmans and Loorbach in Geels et al. (2011), Merkx 

(2012), and Leising et al. (2018) emphasise repeatedly the need for a well-structured and strategically 

managed learning process, the interviewees criticise a general lack of transition knowledge and skills 

– a need this work wants to help fulfil. 

Second, Rotmans and Loorbach (in Geels et al., 2011) and one interviewee testify that a transition 

experiment, is not something that allows itself to be planned in road maps and Gantt charts. It requires 

29. gut feel they say while referring to the sensitivity of skilled facilitators. By experience skilled 

facilitators can identify chances and pitfalls, and play for example on disequilibria in the regime as 

windows of opportunity. 

 Third, the two observed cases and one interviewee stress the importance of 30. conflict and 

expectation management as a part of the process facilitation. Expectation management relates to the 

eventual impact of the adopted vision (cf. pattern 1) and established congruency (cf. pattern 4) but 

emphasises also the importance of dealing consciously with those outlooks. When they are too high, 

too low, or not made explicit, they might be a threat for the experiment’s continuation at its most 

challenging moments. 
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5.5.2. Guideline 12: Get the bigger picture 

For successful learning and thus a meaningful experiment, one must be able to zoom out and 

understand how the experiment and its endeavours relates to the bigger challenge the collaboration 

is part of. This twelfth guideline proceeds from cultural aspects and fosters changes at the level of 

activities, collaborations as well as cultures. It brings together two nuancing patterns.  

First, the ability to see the bigger picture is identified as the 31. systems thinking pattern that leads 

to success. Holism, non-linearity, dynamism, etc. are mentioned by various authors to pinpoint the 

complex nature of sustainability challenges and emphasise the importance to take that nature into 

account while experimenting. This is however less emphasised by practice. Only one interviewee 

seems to relate more explicitly to systems thinking when criticising experiments that “succeed in data 

collection but fail to learn something”. 

Second, the idea of systems thinking is complemented, or better nuanced, twice by a second 

pattern: the 32. limits of thinking. One interviewee stresses that it must be understood that “you can’t 

bring a whole system to the table”, and during a reflection on the WoonC project it was concluded that 

“a fully integrated approach was not possible”. Being confronted with the limits of a real-life context 

(cf. pattern 7) as a crucial but special kind of resource, these practical experiences demonstrate the 

importance of process facilitation (cf. pattern 28). 

5.5.3. Guideline 13: Follow the process its dynamics  

The thirteenth guideline makes the idea of some sort of gut feel (cf. pattern 29) more concrete. It starts 

from the activities and strategies that are part of the considered collaboration and allows to improve 

at the level of activities and collaborations. The following patterns point to three concrete 

characteristics of transition experiments one can capitalise on to increase the chances of success. 

First, proceeding from the cursivity of a transition experiment, i.e. the ever-changing problem 

definition, literature encourages 33. reflexivity. Nevertheless, the cited approaches and objectives 

diverge significantly. For example, van den Bosch (2010) identifies space for reflection as a key element 

to achieve radical changes in structures, cultures and practices from experiments. Rotmans and 

Loorbach in Geels et al. (2011) plea for moments of process review and reflection to build change-

capacity among the involved actors. And, Repko et al. (2019) put reflexivity forward as a necessary 

personality trait for entering sustainability experiments. 

Second, observing that every project is different and unpredictable Rotmans and Loorbach 

emphasise several times the importance of 34. flexibility. They maintain flexibility as a way to manage 

external uncertainty and internal complexity: “rather than defining fixed targets for development he 

[the facilitator] sets out various option in different direction and is careful to avoid premature choices” 

(in Geels et al., 2011, p. 145). And, “the expected unexpected also indicates […] that ample room should 

be reserved for unforeseen events, activities and products and that enough time and energy should 

be invested in managing the chaos and turmoil” (ibid. 2011, p. 219). Further, light agreements (cf. 

pattern 25) and autonomy (cf. pattern 26) and room for new rules and roles (cf. pattern 27) contribute 

also to that flexibility. 

 Third, literature and our observations confirm that it takes a few 35. iterations before, for 

example, a stable transition arena is composed (Rotmans and Loorbach in Geels et al., 2011, p. 217). 
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The incremental nature of learning-by-doing is not only stressed by Rotmans and Loorbach: “transition 

arena’s […] are the start of an evolving and expanding process, which needs to be acknowledged 

beforehand” (in Geels et al., 2011, p. 219). Also, Nogueira et al. propose design iterations as one of the 

four intervention strategies of ‘infrastructuring’ the circular economy in complex socio-ecological-

technical systems (Nogueira et al., 2020). 

5.5.4. Guideline 14: And act 

The fourteenth and last guideline emphasises the importance of action. Searching for and 

implementing ‘solutions’ as activities that are in line with the adopted vision and build on the collected 

resources allows to experiment and eventually reflect and learn at all levels. The expected changes are 

consequently situated in activities, as well as in cultures. This guideline brings together the last three 

patterns of the 38 that were observed. 

First, a successful transition experiment takes an 36. entrepreneurial approach and attitude. The 

explicit need for such an approach is mentioned more often in synthesising literature than in the cases 

we reviewed. It is recalled as the ambition to take a problem-solving approach by Leising et al. (2018), 

or the willingness to innovate and act by Rotmans & Loorbach in Geels et al. (2011, pp. 142–220). 

Further, according to Repko et al. (2019, p. 95) entrepreneurship is one of the personality traits that 

contributes to the success of interdisciplinarity, as the “entrepreneur sees the possibility of meeting 

an unmet need through the creation of a new process or product”. Also, in our cases the partners 

appreciated the possibility to put the how-question central stage and create and implement solutions 

together, for example in the WoonC project. 

Second, partners must have a strong 37. voluntarism to learn-by-doing and to demonstrate the 

result. The value of a general sense of energy and enthusiasm (Rotmans & Loorbach in Geels et al. 

2011, pp. 142–220) or motivation and personal ambition (Leising et al., 2018) are in omnipresent in 

literature, and the value of personal drive and willingness is cited by three out of four of our 

interviewees. In literature the emphasis is put on the willingness to collaborate and learn (Repko et al., 

2019) (cf. pattern 20) and to invest resources (Rotmans & Loorbach in Geels et al. 2011, pp. 142–220) 

(cf. pattern 19). In contrast, as was observed during the reflection moments of both cases, participating 

researchers and professionals put emphasis on their willingness to test something and the tangibility 

of their collaborative effort. 

Third, in experiments 38. confidence in emergence, creativity, … and other forms of serendipity 

play an important role in relation to learning. Rotmans & Loorbach (in Geels et al. 2011, pp. 142–220) 

witness: “none of the transition trajectories that we have been involved in went smoothly”. They 

observe in their cases the importance of creativity that chaos triggers. Similarly, Repko et al. (2019, p. 

93) emphasise that thinking creatively is one more key personality traits for successful collaborations 

in sustainability experiments. 

 

6. Discussion and conclusion 

From a substantive point of view, it was possible to identify how systemic changes can be initiated or 

realised through learning by doing, whether by cocreation within, congruency around, or 

restructuration of the value network of a transition experiment. Fostering the 38 observed patterns 
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could further increase the success of such experiments. These patterns are therefore synthesised in 

14 guidelines for transition involved actors, including public authorities and governmental agencies 

(Table 2). We present these guidelines here as 14 concrete actions for setting up, selecting or guiding 

collaborations during a transition experiment or pilot project with the objective to learn effectively for, 

and enable scaling of, systemic changes. Evidently, the key mechanisms that were identified during the 

review of two case studies, four interviews, and the selected literature need further validation by 

empiric research and theorization. Considering however the nuancing perspective these practice-

based guidelines offer on earlier identified ‘success factors’ or ‘selection criteria’, they deserve further 

attention. In particular the patterns of ‘congruency’, ‘temporality’, ‘putting resources at risk’, 

‘accountability’ as well as ‘new rules and roles’ in collaborative learning experiences and to make 

transitions eventually happen are underrepresented in literature and could profit from further study. 

 

Table 2: Synthesising guidelines for successful learning 

and initiation of systemic change during transition experiments: 

On vision: 

Guideline 1: Commit to common goals 

 

On power: 

Guideline 2: Contribute with complementary resources 

Guideline 3: Demonstrate leadership 

 

On legitimacy: 

Guideline 4: Be on topic 

Guideline 5: Know the topic 

Guideline 6: Find support 

Guideline 7: And learn further 

 

On trust: 

Guideline 8: Demonstrate engagement and willingness 

Guideline 9: Manage risks 

Guideline 10: Yield multiple degrees of freedom 

 

On learning: 

Guideline 11: Manage and facilitate the process 

Guideline 12: Get the bigger picture 

Guideline 13: Follow the process its dynamics  

Guideline 14: And act 

 

From a methodological point of view, in our review we see a proof-of-concept for the use of the six 

elements of value networks’ form and dynamics as an analytic framework for the analysis of 

collaborations during transition experiments. Through this lens it was possible to describe, relate and 

discuss multiple experiences observed in our cases and identified in empiric-based literature. Using 
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the six elements of value networks to unambiguously ‘map’ the identified patterns proved to be much 

harder. After all, network forms and dynamics are patterns that relate to different elements in a 

specific way, rather than exploiting just one element. Nevertheless, value network as a lens, proved to 

be useful to add detail to and translate the observed patterns into concrete actions or strategic 

guidelines. Further, building on Grin his identification of power, trust and legitimacy as three 

mechanisms and political elements in the collaborations formed during transitions at niche level, it 

was possible to pinpoint underlaying mechanisms and situate the different guidelines in a broader 

descriptive frame. It was however necessary to add ‘learning’ and ‘vision’ as separate categories to 

capture all identified patterns and formulated guidelines. 

Finally, from a conceptual point of view, our review tries to contribute to bridging transition theory 

and transition governance. With the ambition to support various transition related activities, whether 

initiated by governmental agencies, guided by experiment facilitators or conducted by participants in 

a pilot projects, our focus was to a large extend limited to - or proceeding from - the niche itself. The 

relation of the observed patterns with - and the consequences of the identified advises for - the niche’s 

wider context require therefore further investigation. Proceeding from the niche we might imagine 

how the context must be shaped to align with the different guidelines. But also the other way around, 

finding a suitable context wherein the advises are more easily adopted seems a valuable approach to 

test further. Additionally, differences amongst niches, sectors, transition stages, paths and so on 

deserved further attention in the application and validation of the identified patterns and formulated 

guidelines. Nevertheless, with our review we provided an open guide and reflection framework to 

identify and steer on key elements, to recognise opportunities for key patterns, and subsequently to 

foster the learning potential and eventual impact of transition experiments. 
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Abstract 

In recent years a growing number of oil and gas companies have engaged in the energy transition, 
through their involvement in a range of low carbon projects and innovation systems. As a result, it has been 
claimed by some within and outside the oil and gas industry that these organisations have the potential to 
play a significant role in accelerating the energy transition. However, there remains a lack of research into 
the internal dynamics of how an oil and gas company establishes and develops a strategy for such 
engagement. This research aims to fill that gap through an in-depth, firm-level case study of a large Dutch 
oil and gas firm, which due a disruption in its core business has become active in a number of low carbon 
energy projects in the Netherlands. The findings shed light on the internal processes and reorganisation 
strategies of firms, highlighting the role of shareholders, institutional contexts and existing resources and 
capabilities. As a result, this research provides deeper understanding into how and why an oil and gas 
company can adopt new and varied roles within different low carbon innovation systems, as well as the 
boundaries of such engagement. 
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1. Introduction  
 

There has been a longstanding interest in the role of firms, both incumbents and new entrants, in 
sustainable transitions literature. A key strand of this research agenda has been about interrogating the role 
of incumbents, based on a critique that early sustainable transitions work was over reliant on overly broad 
and simplistic categorisations of existing firms with large market shares. It has since been observed in a 
number of studies that incumbents can operate across levels, adopting strategies to protect market share 
and their position within the existing regime, whilst engaging in niche-level innovation, for example through 
R&D activities, diversification, takeovers of new entrants, and lobbying. 
 

Firms will play a critical role in the transition to a more sustainable energy system. Firms and other 
industry actors are key innovators, developing new products, services and business models which in turn 
contribute to the market creation for innovative technologies, or can facilitate the creation of new industries 
(Berggren et al., 2015; Boons et al., 2013; Farla et al., 2012). Industry actors also engage in more general 
institutional activities, shaping societal discourses and problem framing, developing industry standards, 
lobbying for policy and regulation, legitimatising new technologies, and shaping expectations. 

 
Incumbent firms have significant existing resources and organisational abilities, including in R&D, 

a pool of highly skilled and trained human resources, existing supply chain experience and international 
market presence. Incumbents can use such resources to resist change or to engage in new industry 
transformations. If new industry developments match the existing resource base of incumbents, then the 
incumbents can drive the regulatory adaption and technological development of the transformation of the 
energy system (Stenzel and Frenzel, 2008).  

 
In recent years a growing number of oil and gas companies have engaged in the energy transition, 

through their involvement in a range of low carbon projects and innovation systems. As a result, it has been 
claimed by some within and outside the oil and gas industry that these organisations have the potential to 
play a significant role in accelerating the energy transition. As oil and gas incumbents become more involved 
in the energy transition through a range of different strategies, a key point of interest is how such strategies 
were formed and developed.    

 
However, there remains a lack of research into the internal dynamics of how an oil and gas 

company establishes and develops strategic initiative. This research aims to fill that gap through an in-depth, 
firm-level case study of a large Dutch oil and gas firm, which due a disruption in its core business has 
become active in a number of low carbon energy projects in the Netherlands. Data is collected from 25 
semi-structured interviews from senior management in the incumbent firm as well as key industry actors in 
the Dutch energy sector. The primary data is complemented with an analysis of company and industry 
reports, media publications, and policy and regulatory documents. 

 
The findings shed light on the internal dynamics and reorganisation strategies involved when 

incumbents face a disruption to its core business. This includes the initial stages of constructing shareholder 
alignment and vision creation, through to the development and establishment of a transition team with a 
portfolio of over 80 low carbon projects. The study identifies path dependencies in relation to how the 
established approach to innovation within the oil and gas industry is retained to a significant degree. We 
observe how this influences the organisational response of the incumbent and how it engages with niche-
level actors, thus contributing to insights on ‘regime to niche’ interactions in the sustainability transitions 
literature (Smith and Raven, 2012). Finally, the research shows how a fossil fuel company can adopt new 
and varied roles within different low carbon innovation systems, and identifies a set of conditions which 
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determine these roles. However, the findings also highlight the boundaries and barriers of such engagement, 
with implications for the role and position of incumbent energy firms in innovation systems and the wider 
energy transition.  
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2. Theoretical perspectives: Firms, strategies and resources 
 

A growing research field in the study of firm behaviour is the potential of new research which 
adopts both a sustainable transitions and a strategic management approach (Köhler et al., 2019). This 
section will provide an overview of the research fields for which this research draws from to inform the 
analysis, as well as an overview of relevant published literature relating to the topic. 
 
Incumbent oil and gas firms in sustainable transitions   

 
Within sustainable transition literature, incumbents have often been viewed as actors opposed to 

the energy transition (Farla et al., 2012; Johnstone et al., 2017; Wesseling and Van der Vooren, 2017). 
Studies have shown how incumbents actively resist new technologies through political lobbying opposing 
renewable energies (Jacobsson and Johnson, 2000), strategically protecting the status quo against 
challengers (Kungl, 2015) and forming alliances with politicians (Johnstone et al., 2017).  Furthermore in 
instances where incumbents have engaged in environmental practices in the past, this has traditionally been 
through promoting a greening of their existing fossil fuel business and improving their sustainability 
practices, instead of promoting low carbon technologies (Hockerts and Wüstenhagen, 2010; Penna and 
Geels, 2012). As such, some studies have suggested that the reason that deployment of renewable 
technologies of some countries lag behind that of their neighbours is due to the dominate role of the fossil 
fuel incumbents in those regions (Loo and Loorbach, 2012; Negro et al., 2012).  
 

However studies have also highlighted that incumbent actors can also engage in niche level 
innovation (Berggren et al., 2015; Penna and Geels, 2015). A number of recent studies have shown that 
incumbents are engaging in the development and diffusion of cleaner technologies in a variety of sectors, 
including transportation (Berggren et al., 2015) and power generation (Bergek et al., 2013). Furthermore, 
studies have shown that oil and gas incumbents do not follow the traditional strategies of incumbents in 
innovation theory (Winskel and Radcliffe, 2014; Steen and Weaver, 2017) 
 

Several studies in the field of sustainable transitions literature have found positive impacts of oil 
and gas companies on promoting low carbon innovation systems. Mäkitie et al. (2018a) highlight how 
technological overlaps and firm diversification from oil and gas has had a positive impact on offshore wind 
industry in Norway. The technological overlaps have also allowed to the transfer of human resources, with 
many dedicated offshore wind firms using personnel with previous oil and gas experience. Normann and 
Hanson (2018) found that oil and gas companies were a critical enabler for offshore wind industry in 
Norway. This is supported by Steen and Weaver (2017) who found that the oil and gas supply chain often 
piggyback the producers into renewables. The authors suggest that the main motivations for diversification 
are “to position themselves for the future, reuse resources and capabilities, and lastly follow their 
customers.” (p. 1079).  
 

Despite a number of positive impacts of oil and gas diversification, studies have also highlighted the 
potential negative impacts of such diversification by oil and gas firms. The volatility of the oil and gas 
industry that can drive diversification, can also bring risks to the renewable sector if the oil and gas output 
stabilises or increases in profitability causing the firms to withdraw (Mäkitie et al., 2018a; Steen and Weaver, 
2017). As investment in diversification is often small in comparison to the core business, offshore wind 
suppliers are vulnerable to the unstable commitment by incumbents which can reduce industry formation 
and institution building (Normann and Hanson, 2018). As a result, certain renewable industries could be 
vulnerable to a withdrawal by the oil and gas firms (Hansen and Steen, 2015). Furthermore, oil and gas 
involvement may result in conservative innovation policies which may hamper cost-cutting in the long term 
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(Steen and Hansen, 2014). As such studies have highlighted the potential implications of relying on 
diversified oil and gas incumbents alone for the sustainable energy transition (Mäkitie et al., 2019). 
 
Strategies, resources and capabilities 
 

The strategies of firms apply both to the specific goals, and also the actions and activities they 
employ to pursue those goals. Key innovation and transition processes in socio-technical systems are often 
shaped by such deliberate strategic initiative of firms and other actors (Farla et al., 2012). Such strategies 
are not just focused narrowly on individual firms, but also wider system level collaboration with other 
actors. Oil and gas companies have deployed a range of strategies when engaging in low carbon innovation, 
with mixed success (Zhong and Bazilian, 2018). Such engagement has often been erratic, determined 
primarily by the market conditions of the core industry, rather than that of the low carbon market (Pinkse 
and van den Buuse, 2012). In addition the socio-political conditions of the country, including complying 
with government policy and increasing energy security can also drive engagement (Chaiyapa et al., 2018). A 
popular strategic initiative is the creation of energy transition or new energy teams within the company 
(Pickl, 2019). These dedicated business units to support the strategy by identifying and implement new low 
carbon initiatives.  
 

A key determinate of the strategic response of a firm is through its existing resources and 
capabilities (Farla et al., 2012; Garcia et al., 2014). This includes the knowledge, assets, competences, and 
networks, which influence the strategic decision making to gain and sustain a competitive advantage over 
time (Barney, 1991; Penrose, 1995; Wernerfelt, 1984).  The type of the resources redeployed and the size 
of the resource base can have a crucial role in sustained engagement in low carbon markets by oil and gas 
firms (Mäkitie, 2020; Mäkitie et al., 2018b). In the oil and gas industry, competitive advantage results not 
only from a firm’s tangible assets, but also from its intangible assets and capabilities including reputation, 
technological abilities and organisational structure (Feiler and Teece, 2014; Garcia et al., 2014; Shuen et al., 
2014). A key factor influencing a firm’s technological diversification strategies are the knowledge relatedness 
between the existing and new sector (Breschi et al., 2003). In the oil and gas sector, low level of relatedness 
between the core business and low carbon technologies a key challenge, as well as institutional differences 
in the organisation of innovation, contracts and funding in the diversified markets (Andersen and 
Gulbrandsen, 2018). 
 
Summary 
 

A number of studies within both the sustainable transitions field and strategic management have 
highlighted that oil and gas incumbents often do not follow the traditional strategies of incumbents in 
innovation theory and heterogeneity in responses. While these studies have examined the nature of the 
strategic response by oil and gas companies, to date there remains a lack of research examining the internal 
dynamics of formulating and developing. Furthermore, many studies into oil and gas engagement with low 
carbon systems have often focused on Norway as a case study, which experiences distinct market, regulatory 
and socio-political differences to other oil and gas producing countries (Tordo et al., 2013). This is 
supported by the recent calls for research from various previous studies, including calls for more research 
in the variation of energy incumbents (Steen and Weaver, 2017) as well as more research to examine non-
traditional profit maximising motivations in diversification activities (Hansen and Steen, 2015). This 
research aims to fill that gap through an in-depth, firm-level case study of a large Dutch oil and gas firm, 
which due a disruption in its core business has become active in a number of low carbon energy projects 
in the Netherlands. 
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3. Case study: Nederlandse Aardolie Maatschappij  
 

Nederlandse Aardolie Maatschappij (NAM) is a Dutch upstream oil and gas exploration and 
production company. It is a 50:50 joint venture between Royal Dutch Shell and ExxonMobil. NAM was 
founded on September 19, 1947 as a direct result of the discovery in 1943 of an oil field near Schoonebeek. 
In 1959 it established an exploratory gas well at Slochteren, in Groningen, and started producing natural 
gas since 1963. The Groningen field is one of the world’s largest gas fields and transformed the Dutch 
domestic energy supply. Natural gas is the main energy source in the Netherlands, with 93% of all Dutch 
households use natural gas (NAM, 2020). The gas field covers approximately 900 km2 and it is now known 
that it contained 2,800 billion m3 of gas when production commenced. At the end of 2018, some 780 billion 
m3 remained, arguably sufficient for another 50 years of production depending on the rate of extraction. 
The Groningen field is by far the largest asset NAM operate, with the field contributing to around 75% of 
the company’s total production alone. As a result, NAM is the largest gas production company in the 
Netherlands, supplying 75% of the natural gas required by Dutch households and businesses. As natural 
gas accounts for 45% of all the energy that is used in the Netherlands, NAM is responsible for around 1/3 
of all energy produced in the Netherlands (NAM, 2020). In 2019, NAM posted net turnover of 2.3 billion 
euros and a profit of 177 million euros.  
 

In August 2012 an earthquake occurred in the village of Huizinge in the province of Groningen in 
the Northern Netherlands. The earthquake (Richter scale 3.6) and was attributed to the extraction of natural 
gas.  Although there had been previous earthquakes in the region, the magnitude and reported damage put 
the earthquakes high on the political agenda (van der Voort and Vanclay, 2015). In 2016, the Dutch 
government decided to limit gas extraction from the Groningen field to 24 billion m³ per year for the next 
five years, with extra gas only to be produced in cold winters. However after the 2019 earthquake at 
Westerwijtwerd (Richter scale 3.4), the decision was taken to further limit Groningen gas extraction. On 
10th September 2019, the minister set the ceiling for gas year 2020/21 at 11.8 billion m³ and that gas 
extraction from Groningen will in principle come to an end in 2022.   
 

After the Groningen field closes NAM will maintain its conventional oil and gas extraction while the 
gas demand in the Netherlands is expected to continue, through the development and production of small 
fields both onshore and offshore. The Dutch government has granted NAM an exploration permit for an 
area of almost 1,100 km2 in the North Sea to investigate the possibility of gas extraction from small fields 
(NAM, 2019). However the government has also stated that the termination of gas extraction in Groningen 
will not lead to higher production from the small fields, and that while extraction from the small fields is 
still necessary, it will in turn be phased out over the coming years. 
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4. Methodology 
 
 Using theoretical insights from sustainable transitions research and strategic management 
literature, a process study was performed on a single case study at the firm level. Process studies examine 
the how and why a phenomena emerges, develops and grows over time (Langley et al., 2013). As a result, 
they focus on the temporal sequence and structure of events that occurred, as constructed through a 
narrative. This allows an empirical focus on an evolving phenomenon in order to reveal, explain and further 
understand the underlying dynamics. Single case studies are useful to study how new processes and 
strategies emerge and develop over time, thus focusing on an evolving phenomena (Yin, 2014). Therefor 
the research strategy focuses on a thorough and in-depth understanding of the dynamics that occur within 
a single setting, allowing the possibility to reflect and elaborate on existing theory. 
 

 The case study focuses on the strategic initiative in which the company engages with low carbon 
innovation; the establishment of a dedicated business unit as the main vehicle in which the company 
engages with low carbon innovation and the energy transition. Through the empirical setting, it allows an 
in-depth explanation and understanding of how an oil and gas firm can establish and develop a strategy for 
engaging in, and shaping, low carbon innovation systems. The case was selected as a critical case, which 
can provide valuable empirical data on the phenomena of interest. To minimize the amount of subjectivity 
in the study, data is collected from multiple sources to triangulate amongst various points of view. 
 

Data is collected from 25 semi-structured interviews which were conducted in two stages; initial 
interviews were held with a range of employees of the incumbent firm responsible for the internal process 
of developing a strategic energy transition initiative, as well as those involved in the creation and 
management of low carbon projects. These interviews explored why and how NAM established a strategic 
response, in order to identify a sequence of events and interactions that occurred over its development. In 
addition, the interviews also explored how NAM engages with low carbon innovation, and the relationship 
to its core business. A second stage of interviews were held with key industry actors in the Dutch energy 
sector, including policy makers, gas production and supply companies, industry lobbyists, energy 
companies, municipalities, research organisations and technology developers. These interviews charted the 
policy and industry backdrop in which the effort to re-orientate the incumbent’s position within the energy 
regime took place. Finally, interviews were held with the other actors involved in a number of key energy 
transition projects which NAM are involved in.  
 

All interviewees held senior positions in the organisation or were responsible for management of 
energy transition projects. Interviews lasted approximately one hour. Interviews were held during 
November-December 2019, either in person or via telephone. In addition, secondary data was collected 
and analysed. This included data from annual reports, company websites, industry media, policy reports 
and other relevant documents. Interview data was transcribed and analysed using Nvivo 12 software. 
Coding was based on existing themes from the literature, however the interview process also allowed new 
themes to emerge.  
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5. Results 
 

In 2015 NAM was active in a number of societal and industry engagements with regards to the 
earthquakes in Groningen. During these engagements there was an increasing focus from external 
stakeholders on climate change and the role of NAM. The Netherlands and Shell had just signed the Paris 
agreement, and the discourse was moving from getting the Netherlands off Groningen gas had become 
discussions on getting the Netherlands off gas altogether.  
 

 “There came a moment in the Netherlands where everyone said we had to get rid of the natural gas. And originally it 
was meant that we have to get rid of the Groningen gas as such, in Holland that was framed [by environmental groups] that we 
have to get rid of natural gas as such. That made the opinion that we had to get rid of natural gas due to pollution.” (Gasunie) 
 

At the time NAM did not have a position or strategy regarding the energy transition.  It was largely 
viewed within the company as a dissociated event that was happening outside of the core business. 
However, a number of employees at NAM decided that it needed to have a more structured response and 
started to formulated initial answers to the future of this company in the Dutch energy transition. 
 

The first step NAM embarked on was a strategy exercise, examining the risks as well as the 
opportunities for organisation in the energy transition. This was an external exercise, holding discussions 
with different parties that NAM was involved in through existing networks and collaboration. The main 
aim of this was to establish what the current landscape was as well as a vision of where the Netherlands 
was heading. At the same time Shell Netherlands were also considering this, although from a downstream 
perspective. NAM latched onto this and in so became the upstream component of the Shell Netherlands 
energy transition discussion.  
 

After the strategic exercise NAM held meetings with its shareholders to discuss the development 
of an energy transitions team as part of NAM’s strategy. It became clear that NAM’s shareholders were in 
disagreement over whether NAM should engage with low carbon technologies or remain focused on oil 
and gas. After discussions it was agreed that NAM could pursue such technologies as long as the 
opportunities had either a clear synergy with the core business, or that built on the existing skills and 
capabilities within NAM. The remit given was that the locations should be where NAM is already active, 
and that remit included a development strategy for the energy transition.  

 
“So what was agreed was that we were going to look for opportunities that would have a clear synergy or build on 

the skills and capabilities in the NAM organisation. The assets, type of assets that we are used to running and the locations 
where we are active. So if we were to come with a proposal to build a battery factory in the south of the Netherlands that would 
be a totally different line of business and a totally different location and would not fit in the NAM portfolio. So it should be 
a logical extension to the stuff we already do. And that was the remit we got from our shareholders to develop a strategy.” 
(NAM 1) 
 

By then it became clear to NAM that as the biggest primary energy producer in the Netherlands 
that they will have a role in the energy transition, and it was no longer a dissociated event. Although now 
obvious, at the time this was seen as a big moment for the company. It was also clear at the time that the 
wider oil and gas industry in Netherlands was beginning to lose political support. 
 

“I think that [until 2015], gas production in the Netherlands wasn’t a problem at all. It was a very stable policy. One 
of the benefits in the Netherlands compared to the UK was a stable policy, very predictive. Due to the big earthquakes, after that 
the whole permitting process collapsed, the whole political climate went down, there was a lot of resistance towards any form of 
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production. The permitting organisation didn’t dare to stamp the new permits for example. The predictability of the process was 
decreasing in a very hard way, very fast, longer permitting processes, more resistance.” (NOGEPA) 
 

This societal and political pressure resulted in a response from the industry. An example of this is 
the association representing oil and gas operators in the Netherlands, which shifted from a technical and 
health and safety focus towards an advocacy and lobby organisation, creating joint strategies and visions on 
the role of oil and gas operators in the Dutch energy transition. 
 

“We are transforming from a more technical organisation with standards and best practices, to more advocacy orientated 
organisation, because the [societal] licence to operate in the Netherlands is quite at stake due to the Groningen issue.” (NOGEPA) 
 

In addition, it was not just the operators that found themselves under greater pressure. The wider 
oil and gas industry and supply chain sector had experienced a sudden loss in political support. 

 
“But all of a sudden we were disconnected with government and the support we used to receive, for instance with trade 

missions with ministers, as they didn’t want difficult questions from members of parliament, who say well you are supporting the 
fossil fuels industry and we were supposed to stop with that. That is the extreme result of what happened in Groningen”. (IRO) 
 

However, despite the shock and disruption to the oil and gas industry, few operators engaged in 
low carbon technologies. Instead of driving diversification, operators instead either focused on improving 
the efficiency of their Dutch operations, or shifted focus to countries with more stable and attractive 
markets. 
 

“… it was more a driver to invest in other countries. There aren’t a lot of organisations, members of our industry, 
on the way of creating new business opportunities in renewables or so, they stay at their core business and look at what way 
they can lower the emissions, at the same time increase the business case. The NAM is one of the few organisations that is 
investing in renewables, maybe it is more of reuse of infrastructure that is lowering the cost of decommissioning at the same 
time…. 

…..with a few exceptions this did not lead operators diversifying. Instead many of the oil and gas operators 
increased their investment overseas or a focused on reducing emissions in the core business, improving the business case and 
licence to operate.” (NOGEPA) 
 

By 2016 NAM had begun working on key themes for the energy transition and began to build an 
Energy Transitions Team (ETT) to work on developing these topics. After further internal and external 
consultations, three key themes emerged. The first theme was improving the energy efficiency of their 
operations. This was not a new strategy in itself, NAM had already been committed to this for over 20 years 
through multi-year agreements for industry since 1998. NAM already had a programme running until 2020, 
with tranches of five years in which they instructed and reported to the government that we were constantly 
selecting technologies that have an lower emissions and improved energy efficiency. 
 

The second theme to emerge was electrification of production facilities. Within the NAM 
organisation electrification of locations was already beginning. NAM had moved away from local power 
generation such as diesel generators on many of its locations. This was driven primarily by increased 
regulations regarding emissions from the industry. 

 
“We are under pressure of more stringent NOx emission regulations and pressures of increasing CO2 cost etc, we have 

decided to change the production system from gas to electricity driven system. That will make a massive dent in the CO2 emissions 
of our facilities there.” (NAM) 
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The third theme identified was geothermal. For geothermal NAM worked on the business case 
and presented it to the shareholders. Exxon did not see a lot of value in it as a NAM activity, however for 
Shell it fitted within the broader concept of their energy transition operations in the Netherlands. The 
business case was favourable to Shell and geothermal is an attractive business for NAM for a few reasons, 
first geothermal in the Netherlands is a new industry, so it had the growth potential that NAM were looking 
for. Secondly the financial risk to enter the geothermal market was low, with low initial investment and the 
possibility to incrementally size up. Having such relatively small financial exposure fitted with the remit 
from the shareholders. As a result, the decision was taken to pursue geothermal. However, NAM were also 
very conscious of accusations of greenwashing. These concerns were one of the principal reasons behind 
the establishment of a separate geothermal company. At the time there were other oil and gas companies 
in the Netherlands that had also established geothermal businesses. These were set up as a ‘dual play’, in 
which a company drills a well and if natural gas is found the company will produce the gas, if gas isn’t found 
but instead hot water then the well is used for geothermal. NAM discussed this with its shareholders but 
eventually decided against it. 
 

 “We tested that for ourselves initially as well and thought this is not going to work, as then you are immediately, the risk 
that you are going to be accused of, that you are just using geothermal purpose of the well as an excuse to drill well will backfire on 
you. So that is why we said we will do it as a separate entity.” (NAM) 
 
 Following the identification of the key themes, the next stage was to start projects. With no 
previous experience in low carbon projects, it was agreed that NAM would only learn by doing. These 
would be small projects that required relatively low investment and risk. One of the first projects was a 
cooperation with a large energy company on solar PV. NAM approached a number of companies to 
develop solar panels both on a location in Groningen as well as on the roof of their HQ offices in Assen. 
The agreement with the energy company was that if NAM could create a blueprint on one location, this 
could be replicated on potentially hundreds of locations around the Netherlands to create the scale. The 
project proved to be a significant and valuable learning curve for NAM, for low levels of financial exposure. 
 
 “The agreement was that we would work with ….. on an in-kind basis. So they would have some time of their people and 
expertise. We would put in time from our people. We would run open book economics, because one of the things we want to learn 
and better understand how this business runs.” (NAM) 
 

“The outcome of that was almost every stone we picked up had a surprise under it, so it was a huge learning curve with 
relatively small investments, other that time from some people in the building,” (NAM) 
 

After the exercise it was decided that NAM should not be the actor that builds solar parks. Instead 
if NAM has a power connection on a location that is suitable for solar, NAM’s role should be in facilitating 
that and find a third party. After the initial solar PV exercise, discussions started surrounding a soon to be 
decommissioned gas plant in Emmen. This was a far larger area covering 35 hectare and importantly NAM 
owned the land. 
 

“one of the things we came into which was a huge hassle was most of the locations we actually lease the land, so not ours, 
so we have to make additional agreements with landowners, the lease contracts we have aren’t fit for that, etc. That was one of the 
many things on the list we learnt, so actually this is pretty tough.” (NAM) 
 

Following decommissioning NAM was faced with two possible options either sell the land or lease 
it to the developers a hydrogen plant. NAM’s shareholders held very different views. For one it was clear 
that the next stage is not something they were interested in. It was a liability overhanging that if something 
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does not go to plan it will reflect badly on them. As a result they wanted to make a clean break and sell the 
land, clearing of future liabilities, as is often the case regarding oil and gas wells.  
 

“Now, there is different views with different shareholders., It was agreed that if a new business develops we will 
make as clean a break between the two businesses: At the GZI location this meant that rather than NAM renting the 
location …, NAM sold the ground. So you see that there is a number of different discussions, first is selling or continuing to 
own a piece of land.” (NAM) 
 

Shortly after NAM approached a group in Shell called Future Energy Lions (FEL). This was a 
group of 40-60 Shell staff from all departments of the company, interested in energy transition and new 
technologies, that worked on a voluntary basis and in their own free time. The FEL focused on developing 
a range of new energy technologies including wave energy, kites and algae production NAM approached 
them and invited them to pitch their ideas, similar to a dragon’s den. The notion being that if the idea 
seemed like a good proposal, and it fitted within the NAM strategy, then NAM would adopt that idea, and 
put resources and a project team against it. The aim was to use the FEL as a pool of innovation, 
entrepreneurial skills and get that mindset going and create some momentum in the organisation, because 
of the varied backgrounds and knowledge of the FEL, NAM thought considered this a vehicle to get that 
way of thinking into the ETT organisation. However, despite a number of new technologies and ideas, the 
innovation process was still based on oil and gas innovation thinking. The ideas were too technological and 
engineering focused and lacked commercial or market development that NAM was looking for. Secondly 
it became very clear from this kind of exercise with the FEL was that they were quite reluctant to go outside 
of the Shell organisation.  
 

“So that obstacle about going external from an established company like ours was something that we really had to push 
people.” (NAM) 
 

In addition, NAM also recognised that the need for a different culture of the company for the 
energy transition. The main focus was on being more innovative in terms of engaging with new actors and 
new attitudes to business models.  
 

“another element that we did was we already thinking about the whole culture in the company, so we said ok this is going 
to be a different game. We need to be a lot more entrepreneurial, and were going to be dealing with parties we have never been dealing 
with before, business models that we are not used to. Profit margins may be different but also risks are very different. So we said we 
need to instil this entrepreneurship in the organisation.”  (NAM) 
 

This led to the realisation for the NAM was the need to develop new commercial frameworks and 
business models. One the key knowledge gaps that was identified was the lack of experience with subsidies 
within the company. Almost all of the energy projects the ETT is developing rely on subsidies to make 
them commercially viable.  
 

“to make a project like this fly we actually needed to start looking at subsidies, we’ve never done subsidies in the gas 
production business, we’ve never needed it……So the commercial capability we have never needed in this building. So that was a 
capability gap.” (NAM) 

 
“so in terms of capabilities and how you build a constructive proposition with external stakeholders that’s a capability 

area we recognise we should get better at. And you can better at it by recruiting the right people or training people.” (NAM) 
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When establishing the ETT, NAM considered whether to build a new team that runs all the new 
projects themselves, or try to change the behaviour and the outlook and the workings of the company. In 
the end it was decided that the capability that is vested in NAM, is of value in the future energy system 
beyond the oil and gas exploration and production. As such the NAM ETT comprises around 10-12 full 
time employees with another 100 working part-time in the organisation. This is deliberately kept small, and 
to use wider NAM as opposed to a separate entity.  
 

“And so if that’s your basis then an ETT should be perhaps the catalyst towards this new future, but it shouldn’t 
be doing it all by its self. We put a lot of effort into drawing the wider organisation into our activities.” (NAM) 
 

However, within the team the personnel are selected more on their entrepreneurial mindset than 
on their technical capabilities. This was due to concerns of having a too institutionalised approach to 
projects from the oil and gas business. 
 

“the capabilities are important but if we need to choose between people we would much rather have someone that is 
in their earlier career and has run their own business, than someone that simply followed a standard Shell career. So we were 
very consciously looking for people with the mindset, ok this is something different, we have no clue where we will end up, we 
are perfectly comfortable with that, perfectly ok to colour outside of the lines. And I am just very much sort of excited about 
going into uncharted territory.” (NAM) 
 

Over time, NAM portfolio of projects and technologies expanded through several ambitious 
targets for investing in low carbon projects in the Netherlands. As of end of 2019, NAM was engaged in 
developing around 80 potential projects different low carbon technologies. The vast majority of these 
projects are still in the early stages and rely on subsidy. The majority of the projects NAM on the reuse and 
repurpose of assets and infrastructure. The technologies expanded to also include CCS, hydrogen, solar, 
and green gas, with CCS and hydrogen identified as key strategic technologies.   
 

For CCS NAM it wants to be a fast follower with CCS in the Netherlands. This will help secure 
substantial market share of the Dutch CCS market, utilising NAM’s advantage as having the largest off-
shore storage capacity in the Netherlands. This will also help to facilitate important long-term abatement 
option for Shell downstream. By re-using existing infrastructure such as pipelines, platforms and wells, this 
can lead to a competitive advantage in the storage costs for NAM. For hydrogen NAM also aims to be a 
significant actor in the Dutch market, through utilising existing upstream capabilities and assets with other 
business units. Through developing pilot projects in both green and blue hydrogen over the coming years. 
The upstream business from NAM can help provide an end-to-end value opportunity of Shell. With further 
upsides based on storage, trading, Shell capture technology, and hedging stranded gas volumes. 
 

Another driver for NAM to engage with low carbon innovation is to improve their existing oil and 
gas business. Through integrating low carbon technologies such as hydrogen, CCS, geothermal and 
electrification with existing oil and gas business, NAM can reduce costs and increase gas production. For 
example, through the electrification of oil and gas platforms with renewable technologies, oil and gas 
companies can increase their revenue by a number of ways. Firstly, the fuel gas that would otherwise of 
been used to operate the gas turbine can be sold. The revenues from the gas outweigh the costs for the 
electricity replacement. Secondly, through the increased revenue stated previously (OPEX reduction) 
through electrification, the period of production of hydrocarbons can be extended. This prolonged 
economic lifetime may lead to higher volume of hydrocarbons recovered, increasing the total production 
revenues. Finally, the reduction of CO2 emissions through electrification will result in fewer CO2 
certificates, further reducing the OPEX of oil and gas platforms.  
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While the establishment of an energy transition strategy allowed NAM to identify and pursue new 
technologies, it also set the rules and boundaries for such engagement. Whether or not an energy transition 
project fits the strategy of the company is the primarily consideration for NAM engagement, with the 
business case and technical potential explored after.  
 

“so the discussion is first and foremost does it fit within the strategy, is this the business we want to be in the first place, 
does it fit the markets we want to be in, does it fit with our existing business, that is a strategy point of view. So from that geothermal 
was identified, it meets all the criteria, We then worked the business case and it looked interesting.” (NAM) 
  

“Anything to do with gas, anything to do with the subsurface, anything to do with industrial processes, anything that 
matches the capability, anything that matches our current asset base. That is pretty much where our boundaries are.” (NAM) 
 

“So part of us being an exploration and production company, we are a very big company, we are quite healthy, and we see 
a big change coming our way and we have a role we can play. But the question is what role do you want to play and what can you 
play? Limited by your competencies and your mandate.” (NAM) 
 

A key factor in the strategy are based on the vision and identify in the company. For NAM key to 
the establishing the company identity during this time was through experimenting through small scale 
projects, testing and learning. 
 

“It’s as simple as are you an oil and gas company or are you an energy company? If you are an energy company where 
does it stop for you? Where does your competency stop? We have a lot of discussion with Shell New Business, hydrogen, solar, 
there are all these interfaces between these companies, and in between there could be value among these businesses. My view is 
that we should at least explore those interfaces and solve that identity question when you’ve explored it, and not beforehand.” 
(NAM) 
 

As the strategy developed over time to engage in new technologies, instrumental to this was 
shareholder expectations in financial returns. During this time NAM was faced with a choice, whether to 
accept the decline in revenue through the closure of Groningen, or to look to replacing revenue lost through 
low carbon projects. In the end NAM committed to its shareholders that it will aim to maintain the revenue 
levels through investment in low carbon technologies. 
 

“So because essentially what we said was NAM as an organisation has a certain net cashflow to our shareholders, 
we know that our cashflow to our shareholders from our conventional business is going to go down. Our aspiration is to keep 
that cashflow constant, and make up for the reduction in cashflow from our oil and gas operations by adding new 
businesses.” (NAM)  
 

Whilst this commitment drove engagement and investment in projects, the commitment to deliver 
returns of a certain scale also limits the investment into projects that are seen to match the cashflow lost 
through a decline in the oil and gas business. This is determined through assessments on the potential 
future market value, as well as the scalability of technology based on internal and external assessments. For 
NAM to invest, the technology has to have the potential to be scaled up to large processes whilst providing 
a certain cashflow or cost reduction. As a result, developing projects and business cases takes a lot longer 
than in other technologies with more mature and established markets and financial models.  
 

“That of course was a pretty ambitious goal, but it meant that it said ok if I want to create 100m EUR per 
annum net cashflow net cashflow I can only do that if invest to the tune of 1 billion in that entity. With a 10% annual 
return. This is very much high-level economics, you say if that is the goal then you really need to look for stuff that we can 
become big and significant in.” (NAM) 
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“From a NAM perspective we are not interested in applications and technologies that cannot be scaled up to significant 

maturity. That is not where our strength is. Our strength is in big industrial process.” (NAM) 
 

“bear in mind that many of these projects, that if you ever get to the point of investment you are talking about 10s of 
millions of euros if not more. In the case of CO2 storage, you are in the hundreds of millions. So it’s not like we put together an 
agile team and off you go and 3 month later you are ready to invest.” (NAM) 

 
In addition to establishing their own projects, NAM also supports niche start-ups engaged in low 

carbon technologies. Within NAM there is not an innovation or R&D department. As a result, NAM will 
outsource specific innovation requirements, either through the wider Shell organisations, external partners 
or start-up companies. NAM has aims to be a prominent sponsor of and investor in start-ups working on 
sustainable energy and promising projects relating to the energy transition. When engaging in low carbon 
niche innovation, there are a number of factors which sets the boundaries. This includes future market 
value, potential scalability of technology, and current level of technological maturity. NAM are not 
interested in investing in innovation not yet proven, the technology must be reasonably advanced, has been 
tested in laboratory environment and know looking for pilot demonstration. These factors also help 
determine what role NAM will play in the projects, such as the owner, financier or facilitator.  
 

“[The] first three or four [technology readiness] levels we are not really interested. So a lot of companies struggle the 
valley of death, that is where we typically come in, as we have the money and we may be interested in the idea.” (NAM) 
 

“Being an oil and gas company also means you have a lot of stamina. But having more stamina means you don’t 
have to carry weight for everything. That is the challenge, because we have the stamina and the resources we can play a huge 
role in facilitating it. But eventually, we will not be a fuel cell company in the future, but we could be the one that helps start 
the new company of the future, and that’s needed to make the transition work. And by facilitating that can play a huge role. 
(NAM employee)” 

 
“We have decided to co-invest. So we are a co-investor but we have decided not to take over project management, which 

actually they asked. We thought about it and said no. We said we would prefer you take that up with a 3rd party.”  
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6. Discussion and conclusion  
 

This research has aimed to shed light into the internal dynamics of an incumbent firm in 
establishing a strategic response to the energy transition, adding to the research field of firms and strategic 
behaviour in engaging with low carbon innovation (Farla et al., 2012; Steen and Weaver, 2017; van Mossel 
et al., 2018).  
 

The results highlight the important role that shareholders play in strategic decision making of 
established firms when diversifying into new markets. In this study we identify how key strategic and 
institutional differences existed between shareholders, and how these in turn influenced the nature of low 
carbon engagement. Differences existed in shareholder identity and the perceived value of emerging low 
carbon markets. With such new and incomplete markets, disagreements exist regarding corporate strategy 
between shareholders due to different preferences and mindsets over factors including risk and investment 
profiles (Thomsen and Pedersen, 2000). 
 

Furthermore, shareholder disagreement over strategy resulted in different outcomes. In some 
cases, shareholder agreement through compromise was reached, however other cases shareholder visions 
over future business cases and risk profiles were so divergent, that this led to the creation of separate 
business. These outcomes had significant impact on the role of the firm, including on whether the firm 
should retain its assets and infrastructure to reuse in low carbon projects or sell them. Differences regarding 
the business strategy of NAM between its shareholders is not new occurrence (Correljé and Verbong, 2004), 
as such differences in low carbon engagement strategies should also be expected, especially due different 
shareholder strategies over climate change (Levy and Kolk, 2002). As a result, further attention on the role 
of shareholders and the internal dynamics of establishing strategies may improve the understanding of how 
established firms engage with such societal challenges (Geels, 2014).  

  
In addition, whilst the research identifies a number of factors that drive engagement in low carbon 

innovation activities, the study also highlights the boundaries to such engagement. We identify a series of 
drivers, outside the major shock to the core business, that drive oil and gas engagement in low carbon 
innovation. These include reuse of resources and capabilities (Steen and Hansen, 2014; Steen and Weaver, 
2017), as well as a focus on investment strategies in low carbon technologies that will benefit the 
performance of the core business (Zhong and Bazilian, 2018). Furthermore how strategies resulted from a 
pressure to maintain the firm’s societal licence to operate (Owen and Kemp, 2013; Prno, 2013; Prno and 
Scott Slocombe, 2012; Smits et al., 2017), which  due to the Groningen earthquakes had come under 
question (van der Voort and Vanclay, 2015).  
 

However, we also see how such engagement in new technologies is bounded. These boundaries 
refer not only to the nature of production, but also the technical and innovation boundaries, which often 
expand outside the production boundaries. These boundaries included engagement in technologies with an 
obvious synergy with the oil and gas business, that are based on existing resources and capabilities, and are 
geographically limited. The main drivers of establishing such boundaries are based on mandates set through 
shareholder identity, visions and expectations of new markets. Although limited in scope, the shareholder 
agreement allowed a mandate through which a strategy defined the clear rules that enabled the firm to adapt 
to changing conditions and identify new markets (Mousavi and Bossink, 2017). Over time certain 
boundaries developed and were extended as the firm gained new knowledge and experience of the different 
institutional and market conditions, through utilising existing assets and partnerships, whilst only 
committing low levels of financial and human resources. This trial and error learning process not only 
allowed the company to better identify how its resources and capabilities could be redeployed, but also 
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triggered new search processes in other markets. This also allowed NAM to identify key challenges early, 
such as different investment and institutional contexts (Steen and Hansen, 2014). As a result the initial 
strategy of NAM to engage in low carbon innovation, can be seen as driven primarily through strategic 
rather than financial goals, allowing NAM to identify and gain knowledge of new markets outside of their 
core business (Chesbrough, 2002). 
 

Such bounded engagement also creates path dependencies in relation to how the established 
approach to investment and innovation within the oil and gas industry is retained to a significant degree. 
This includes a bounded scope of reuse and repurposing of existing infrastructure, and investment strategies 
in low carbon technologies that will in turn benefit the core business. Through understanding how a firm 
sets the boundaries for engagement with innovation systems, as well as how such boundaries change and 
evolve over time, this can provide a deeper insight into the potential roles that firms can play in the energy 
transition (Mossberg et al., 2018; Story et al., 2011; Wittmayer et al., 2017).  
 

Finally, the study has several limitations. Firstly, while this single firm case study has allowed an in-
depth and revelatory exploration of firm behaviour, the conditions regarding ownership structure and 
national contexts may lack generalisability to the wider industry. In addition, due to the recent engagement 
in low carbon technologies, many of the innovation activities were in the early stages, and the full outcome 
and influence of the firm’s strategy is not yet known. These limitations lead on to potential areas of future 
study. These include better understanding and conceptualisation of shareholder values in the role of firm 
strategic behaviour. In addition, expanding the scope to other firms and national contexts, with different 
organisational structures and institutional environments.  
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Disruption and mobility transformative effects of car 

sharing: a comparative practice analysis  

 
Abstract 

The hegemony of the private car is increasingly challenged, as new polices, practices and 

technologies are changing personal urban mobility. This study investigates how the use of car 

sharing as a new mobility alternative emerges and interacts with existing mobility practices. 

We apply a conceptual framework based on social practice theories and transition literature to 

operationalize ‘level of disruption’ from car sharing in, what we call, a potential ‘transformation 

in-the-making’. It is a comparative study using qualitative methods with data from interviews 

with households and workshops with stakeholders in three areas: Oslo in Norway, Malmö in 

Sweden, and Rotterdam in the Netherlands. The results show how the introduction of car 

sharing is changing mobility practices of those engaging in it, reconfiguring physical 

infrastructures, business models, social norms & meanings, capabilities and policy incentives. 

We analyze how these elements are before and without car sharing, versus after and with car 

sharing practices. With this we show that car sharing moderately to strongly disrupts practices 

of traveling, operating, and regulating, in all three areas (albeit to a differing extent), although  
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1 Introduction   
Current personal urban mobility systems are widely considered environmentally 

unsustainable (Holden, Gilpin, & Banister, 2019). Car dependent mobility systems lead to high 

consumption of fossil fuels and associated CO2 and NOx emissions, extensive land use for 

infrastructures and high production of vehicles. Technological substitutions such as electrical 

vehicles (EVs) have been proposed to contribute to a shift towards sustainable mobility over 

the previous decades (Dijk, Wells, & Kemp, 2016; Geels, 2012). In addition to this, studies 

have highlighted the need for modal shifts in individual mobility, by going away from 

motorized forms of transport and towards active forms of transport (Banister, 2005, 2008). 

Mobility alternatives such as biking, walking, public transportation and other forms of car use 

have been proposed to challenge the dominance of privately owned fossil fuel cars in cities.  

 

Car sharing is another mobility alternative that has attracted interest from a 

sustainability perspective. The market of car sharing continues to grow steadily in North 

America and parts of Europe with outlooks for further expansions (Shaheen, Cohen, & Jaffee, 

2018). In the European context, traditional business-to-consumer (B2C) models such as 

cooperatives and car-clubs dominate the car sharing services.  More recently these solutions 

have been accompanied by peer-to-peer (P2P) business models, with people offering their 

private cars for rent on online platforms (Münzel, Boon, Frenken, Blomme, & van der Linden, 

2019). Shifts from product-to-service and integration of information technology into mobility, 

support the emergence of various forms of car sharing, such as car clubs with short-term, 

membership-based rentals, provided by a for-profit firms or not-for-profit organizations 

(Bergman, Schwanen, & Sovacool, 2017). New digital platforms offer opportunities for flexible 

shared transport, making it possible to overcome some of the barriers faced by many public 

transport providers (Cheyne & Imran, 2016).  

 

How car sharing contributes to environmental sustainability depends in many ways on 

how car sharing is used, and how the use is combined with or affect the use of other means 

of transport for personal urban mobility. The potential for contributing to environmental 

sustainability through car sharing lies mainly in the possibilities of reducing the number of cars 

produced and the amount of kilometers driven. A study from the Netherlands found that shared 

cars mostly replace a second or third car, and that kilometers driven are reduced by 15 % to 20 

% as compared to before starting with car sharing. The study also observed that there was 30 

% less car ownership among car sharers (Nijland & van Meerkerk, 2017). However, the 

contribution to environmental sustainability involves more aspects, such as the growing 

presence of electric vehicles offered by car sharing services, and how car sharing interferes with 

the use of other modes of transport, such as cycling or public transport (Terama, Peltomaa, 

Rolim, & Baptista, 2018).  

 

Several recent studies investigate aspects of the user side, highlighting some of the issues 

regarding the emergence and diffusion of the use. For example how outcomes associated 

with early adopters cannot be projected onto later adopters (Namazu, MacKenzie, Zerriffi, & 

Dowlatabadi, 2018), and how previous findings on user groups and environmental impact of 

station-based car-sharing may not be easily transferable to free-floating services (Becker, Ciari, 

& Axhausen, 2017). Other studies on impacts of free-floating car sharing on private car 

ownership highlight that early-stage impacts of car sharing services might not be the same at 

later stages. As they mature and grow, further research will be needed to ascertain how user 

characteristics, behavior and impacts are evolving (Le Vine & Polak, 2017). Recent empirical 

studies from Norway investigate the potential influence car sharing has for car ownership 

(Svennevik, 2019), travel patterns for emerging new car sharing practices (Julsrud & Farstad, 
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2020; Julsrud, Farstad, & George, 2020) and the role of context and lifestyle for car sharing 

(Uteng, Julsrud, & George, 2019). A review article also investigates these issues, questioning 

whether car-sharing memberships reduce car ownership (Graham-Rowe, Skippon, Gardner, & 

Abraham, 2011). Other studies highlight that the current dominance of private car ownership 

affects car sharing adoption patterns (Meelen, Frenken, & Hobrink, 2019), that motives for 

participating can be either environmental or economical (Böcker & Meelen, 2017), and that 

well-designed car sharing services can provide a sustainable and agile opportunity for the 

mobility demand of urban residents (Tuominen, Rehunen, Peltomaa, & Mäkinen, 2019). How 

to understand and intervene in habitual carbon-intensive travel practices is also found relevant 

for transitions to low-carbon mobility (Schwanen, Banister, & Anable, 2012).  

  

Thus, there is an emerging need for understanding more about what affects the use of car 

sharing, and how the use affects the transport system. In other words, there is a need to 

understand the disruptive potential of shared mobility for personal mobility.  The ability 

of disruptions to induce modal shift away from the private car, can be studied with practice- 

and/or disruption approaches (Sprei, 2018). Practice approaches have been used to explore 

motivation and the moment in which the decision to start car sharing is made (Kent, Dowling, 

& Maalsen, 2017) and car sharing’s implications for the reconstitution of automobility 

(Dowling, Maalsen, & Kent, 2018; Kent & Dowling, 2013). The term disruptive can be 

understood as the ability to create a major change and interrupt the normal course of a system. 

For the transport system, this implies a shift away from mobility mainly based on privately 

owned vehicles as we have today (Sprei, 2018).  

This article helps to fulfill the described need, by studying how car sharing interferes with 

established mobility practices, with potentially transformative effects. This paper addresses 

car sharing practices in three urban areas, analyzing how car sharing affects current mobility 

practices. We develop the concept of ‘disruption level’ to score the impact of ‘the emerging’ 

practice on ‘the established’ system of practices. In addition to studying use of car sharing 

services, the analysis also takes in to account how car sharing operating and regulating/ 

policymaking are part of this. It is a comparative study of the use of car sharing in relation to 

other mobility practices in the city of Oslo, Malmö and Rotterdam. The paper studies in what 

way car sharing is disrupting established mobility practices, comparing how the use of car 

sharing affects the established transportation system similarly and differently in the three 

locations.  

The contribution of this study is two-folded. For sustainability transition studies, the paper 

offers a concept to operationalize how emerging practices disrupt existing practices. In addition, 

through an empirical comparative case, we highlight how the interference of car sharing 

practice in the urban mobility scene is place-specific.   

 

This paper is organized in six parts. After this introduction, the second part presents literature 

on transitions and practice theory, and sets out the conceptual framework. The third part shows 

the methods and data collection. In the fourth part, the analysis and results are presented, and 

in the fifth part, these are discussed. The sixth part concludes the study and provides 

implications of the research.   
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2 Conceptual framing  
 

In this study, we draw on literature on social practice theory, as well as on the notion of 

disruption in transition studies. We summarize the relevant concepts and present our 

analytical framework that draws on both strands. Our study builds on a framework that 

foregrounds practices (i.e., the way people travel, eat, live, etc.), yet acknowledges that 

practices are shaped by the supply side, including dominant and emergent business models, 

infrastructures, and policies (Dijk, Backhaus, Wieser, & Kemp, 2019). Previous literature has 

shown that social practice theories can be useful for transition studies by informing societal 

transformation (Huber, 2017; Watson, 2012), and that policies can be targeted towards 

changing practices in transition towards sustainability (Hargreaves, Longhurst, & Seyfang, 

2013).  

 

Transition studies have offered a wealth of cases of societal transformation, but have 

primarily focused on either ‘the bigger picture’ of niche-regime interaction over many 

years, or by ‘zooming in’ on niche internal developments. As Pel (2014) notes, there are 

approaches that focus on large-scale transition pathways and evolutionary mechanisms, hinting 

at ‘regime resistance’ in more general terms, yet their system-dynamic insights tend to go at the 

price of abstraction, of the specific drivers and constraints on upscaling of a particular niches. 

Geels (2012), for instance, lists a number of lock-in mechanisms by which the automobility 

regime is stabilized, but offers no analysis of particular constraints of particular experiments. 

On the other hand, the more fine-grained analyses of system innovation ‘in the making’ tend to 

focus on niche developments, neglecting the bigger picture and lacking the explanatory power 

of the former. 

This paper seeks to address the gap in the middle: it zooms in on the impact of a particular 

emerging practice on the established practices at a particular moment. Meaning that the 

study takes in both the micro level of the user practices, and looks at the disruptive 

potential for system change. Different than most transition studies that employ the Multi-

Level Perspective MLP or Technological Innovation Systems TIS approach, this paper takes 

social practices as the unit of analysis, following studies applying practice theories to study 

system change (Hargreaves et al., 2013; Seyfang & Gilbert-Squires, 2019; Watson, 2012).  

Definitions of ‘disruption’ varies across innovation and transition studies. Christensen 

(1997) popularized the term ‘disruptive innovation’ to describe new product (or ‘value-

propositions’) that change ‘the order in the market’. In early transition studies, the term was 

used for one particular type of change ‘in the environment’, ‘disruptive change’ (Geels & Schot 

2007: 404), as opposed to four other types, including ‘gradual change’. More recently, transition 

scholars have proposed elaborations of Christensen's typology, amongst others, into a regime 

evolution framework (Dijk et al., 2016) , ‘whole system’ reconfiguration (Geels 2017), and 

‘system disruption’ (Johnstone & Kivimaa, 2018)1. These elaborations are based on changes in 

both technology and the institutional context of production and use. Although insightful, most 

transition studies tend to treat disruption in ‘binary’ way (i.e. no disruption, or full disruption), 

whereas in practice changes are much more fragmented, reflected a certain level of disruption, 

i.e. a level of reconfiguration of the elements and relations of ‘the system’.  

 

                                                 
1 Actually, in earlier transition studies the term was also used sometimes like this, for instance: Such symbiotic 

niche-innovations add to the regime and do not disrupt the basic architecture (Geels & Schot 2007; p. 407). 
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The current paper seeks to contribute to such a conceptualization, by operationalizing 

‘level of disruption’. While most transition studies conceptualize the system with elements like 

‘technology and infrastructure’, ‘regulations and policy’, ‘markets and practices’, ‘scientific 

knowledge’, and ‘culture and symbolic meaning’ (e.g. Geels, 2004), we conceptualize it as an 

entanglement of social practices.  

Social practice approaches consider individual consumption practices as outcomes of 

participation in social situations, so as part of collective practices. The dynamic of these 

social practices are based on the reproduction of praxis. In this way, social practice theories 

deviate from (or moves beyond) the distinction between structure and agency found in other 

sociological and psychological approaches. Although a unified social practices theory is 

lacking, some commonly shared understandings can be distilled across the growing range of 

applications. The eponymous notion of practice is generally held to comprise a nexus of “doings 

and sayings”, i.e. the way people travel, eat, shower, heat their home, etc. Some definitions of 

practices explicitly include objects and the material world as part of that nexus (Reckwitz, 2002; 

Shove, 2003; Warde, 2005). 

 

The analytical focus on practices is important because, more than through technology alone, 

resource use and equity is driven by people’s actions and the ways it unfolds within social 

structures and technical infrastructures, which are to a significant extent shaped by policy 

structures (i.e. incentives through taxes or subsidies, regulations, public procurement, etc.).  In 

this paper, we conceptualize urban mobility as a collection of social practices, neighboring 

other urban practices. Figure 1. shows that car sharing have been introduced amidst 

established urban mobility practices (i.e. traveler practices involving the private car, public 

transport (PT) and cycling, PT operations and urban mobility planning and regulating practices 

etc., neighboring other practices like working, shopping etc. 

 

 

 

Figure 1. Urban mobility practices  

 

Our framework builds on an existing sociological model of social practices (Shove, Pantzar, 

& Watson, 2012) consisting of three types of elements: materialities (i.e. infrastructures and 

artefacts), meanings (i.e. the way the practice is framed) and capabilities (i.e. knowledge and 
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skills but also financial capabilities). Like Dijk et al. (2019), to acknowledge the role of business 

and policy incentive structures, our conception of social practice adds these two elements (i.e. 

business models and policy structures). Moreover, we distinguish collective elements from a 

number of entangled ‘sub-practices’. For car sharing, there are collective infrastructures and 

artifacts, social meanings, business models and policy incentives, but also sub-practices, 

namely regarding the operation of the scheme, car driving (and parking), and urban planning 

and regulating (see Figure 2). These sub-practices consist of particular capabilities (both 

financial and others) and emotions. Ultimately, these elements are not separate, but collectively 

constitute a social practice, being aligned to higher or lesser extent and shaping each other.  

 

 

Figure 2. Elements of the entangled practices concerning car sharing 

 

In stable practices, the elements are successfully aligned. While new elements as such may 

be imported from elsewhere and thus can ‘travel’, the practices they form are ‘necessarily 

localized, necessarily situated’, embedded and integrated in a local context that does not 

‘travel’(Shove et al., 2012, p. 39).  

 

Established practices are potentially reconfiguring because of other (re)emerging and 

extending practice(s). The latter may develop as an insignificant ‘add-on’ to established 

practices (i.e. sustaining them), or develop as an alternative practice with weak or no links to 

established practices (i.e. disrupting their position). 

 

For the case of car sharing this implies the following question: for those that engage in car 

sharing, is it just a rare add-on to an otherwise fairly unchanging travelling practice, or does it 
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significantly change the way they travel? In other words, we can think of it as a continuum from 

fully sustaining to fully disrupting, which we can refer to as ‘the level of disruption’ of 

established practices, triggered by an emerging practice. In order to investigate this by looking 

at both traveling practices as well as operating and regulating practices, we approach the 

research questions:  How can changes in sub - practices contribute to understand how car 

sharing is disruptive? To what extent can one say this is place-specific? 

  

3 Methods and contexts 
In this study, we combine two qualitative methods, household interviews and stakeholder 

workshops. The data collection was done in three areas: Oslo in Norway, Malmö in Sweden, 

and Rotterdam in the Netherlands.2 Before describing the context of the three areas in more 

detail, we elaborate on the data collection and analytical process.  

 

We collected the data through semi-structured interviews with households about car 

sharing, and from stakeholder workshops in the three urban areas. We developed a general 

interview guide in the TEMPEST project that were used as starting points for the interviews in 

all three areas. The questions were both general about life situations, daily travels, leisure 

travels, and specifically concerning the use of car sharing, about motivations, practical elements 

and implications. Interview analysis is useful for our purpose of analyzing practices, as 

interviewees talked about their practices often in quite revealing ways, on  actions they 

otherwise take for granted (Hitchings, 2012).  

 

In the urban area of Oslo, we interviewed 39 households. We conducted the semi-structured 

interviews in the homes of the respondents during three periods: May–July 2017, October–

November 2017 and January–Mars 2018. The households were registered members of three 

car-sharing services; Nabobil, which is a P2P service, Hertz Bilpool, which is a B2C Corporate 

service and Bilkollektivet, which is a B2C Cooperative. Thirty-three of the households were 

using cars in various ways from the car sharing services, two were members providing cars and 

four were members but non-users. Ten of the households were mainly using P2P, 11 B2C 

Corporate and 18 B2C Cooperative. In the urban area of Malmö, 12 households were 

interviewed in October 2017. These were distributed amongst 6 users of Lund’s bilpool, 4 users 

of Sunfleet and 2 households were non-users. The interviews were conducted in the households’ 

homes. In the urban area of Rotterdam, seven telephone interviews with household were 

conducted in March and April 2018. They were current users of three different car-sharing 

providers, where two of Green wheels, one of Snappcar and four of Buurauto. Table 1 gives an 

overview of the car sharing companies and business models in the three areas where we 

distinguish between P2P, B2C Cooperative and B2C Corporate.  

 

 Oslo Malmö/ Lund Rotterdam  

P2P Nabobil  Snappcar 

B2C Corporate  Herz bilpool Sunfleet Greenwheels  

B2C Cooperative Bilkollektivet Lund bilpool Buurauto 

Not organized 

strictly as 

Cooperative or 

corporate, but with 

                                                 
2 This study is a part of the research project TEMPEST, which has partners in Norway, Sweden, The Netherlands, and the 

UK. These locations were the starting point for this particular study, and the data collection used here is part of a larger data 

collection for the overarching research project.   
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neighborhood 

arrangements.  

 

 

Table 1. Overview of car sharing providers and business models.  

 

Stakeholder workshops were arranged in the three areas as part of the TEMPEST 

project. Partners from the project organized the workshops in Oslo on October 31, 2018, in 

Malmö on January 28, 2019 and in Rotterdam on October 31, 2018, and followed similar 

formats for involving the stakeholders. Participants were representatives from car sharing 

operators, public authorities and mobility organizations. The format of the workshop was group 

work followed by plenary discussions. This was guided by questions related to car sharing as 

part of a sustainable transport system and based on Drift's Transition model. The questions were 

focused on three aspects of how car sharing relates to the existing mobility system, and was 

asked to get the participants views on a) what needs to be built/developed (new), b) what needs 

to be changed (adapted), c) what must be stopped (phased out), for car sharing to enter the 

current mobility system.  In other words, their opinions on how a mobility system with car 

sharing would look like, focusing on what can be done by different stakeholders in order to a) 

build ‘the new’, b) customize ‘the old’, and c) phase out ‘the old’. Although these questions 

initially focused on future change, during the conversations answering them, the participants 

also talked about how mobility practices of car sharing have changed. In Oslo, for example, 

three groups as shown in table 2 first reflected on these questions and then presented their views 

in a plenary session. Then the groups continued separately with discussing all ideas, and talked 

about how car sharing enters the mobility system. In the end, a summary of main outcomes 

were presented and discussed in a plenary session. During this work, the participants reflected 

on how car sharing has entered the current mobility system. The Oslo workshop shows an 

example of the stakeholders in three groups. The photos show the workshop in Malmö.  

 

Group 1  

 

Group 2  

 

Group 3 

 

Bymiljøetaten i Oslo (Oslo 

City Council, Section for 

urban environment)  

Bilkollektivet (Operator, CS 

Cooperative) 

Hertz Bilpool (Operator, CS 

B2C) 

 

 

Akershus fylkeskommune 

(neighbouring county to 

Oslo)   

Bilkollektivet (Operator, CS 

Cooperative) 

Møller Gruppen/Hyre (Hyre 

is a new P2P cs. operator 

owned by the Møller Group 

car dealer) 

Ruter (Oslo & Akershus 

County public transport 

operator)     

 

Bærum kommune 

(neighbouring municipality 

to Oslo) 

NSB Bybil (City Car, a new 

operator of free floating 

electric cs. cars based at 

Oslo city train stations, 

Norwegian State Railroads,)     

CICERO (research institute)   
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Table 2. Groups in stakeholder workshop in Oslo. 

 

 
Photo: Malmö Workshop  

 

The analytical work was done in four main steps. The transcribing, coding, scoring and 

comparing was discussed among the three researchers in several sequences that led to 

adjustments and annotations over times. We investigated the preliminary together in order to 

overcome some of the limitations of how using qualitative methods depending on the individual 

skill of the researcher, can be influences by the researcher’s personal biases and idiosyncrasies. 

In addition, this was done to tackle variations in the data collection because of variations in 

conducting the interviews (telephone vs at home), in workshop participants (different 

stakeholders), and because of the three languages (Norwegian, Swedish and Dutch). Besides, 

because of the tangible scoring of the change, it was particularly important for us to evaluate 

this part of the findings with the other researchers.  

 

First, the recordings from the household interviews and stakeholder workshops were 

transcribed or notes were written, and these were organized and analyzed in the computer 

software NVIVO. The findings were synthesized in Excel.  
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Second, the first author coded the interviews and workshop transcriptions with the seven 

categories of the conceptual framework (see Figure 2). In order words, she labeled how what 

was said about mobility practices referred to collective ‘infrastructures’, ‘business models’, 

‘social norms & meanings’, ‘policy incentives’ or elements in sub practices such as ‘financial 

capabilities’, ‘knowledge & skills’, and ‘values & emotions’. The initial coding was discussed 

among all three authors in physical and online meetings. This led to a new round of additional 

coding with some adjustments based on what the concepts and coding were taking into account 

and how the framework was applied. In addition, we modified the original suggested analytical 

framework, with e.g. including artefacts together with infrastructure in this element.  

 

Third, we scored the extent to which an element had changed because of the introduction 

of car sharing. Estimating the change of each elements separately was done in order to gain 

some insight in the level of change of the ‘ensemble’. Clearly, there is no presumption here of 

being assessable/measurable precise, but this steps provides insights and a basis for further 

analyses and discussion on how different elements changes. The change in each element was 

scored from zero to two, with zero for ‘no/little change’, one for ‘some change’ and two for 

‘big change’. For each element, we ask a question of change, e.g. for the collective element of 

infrastructure we ask; to what extent has the infrastructure been adapted [to enable car sharing], 

compared to the infrastructure of the established practices (individual car mobility, PT mobility, 

cycling)? In other words, the focus for the changes in the elements here are changes for the 

totality of mobility practices before the emergence of car sharing, versus the current situation 

with car sharing practice. For each city, the scores of the separate elements were added up and 

compared to the maximum score of 26. (26, because of four collective elements with maximum 

of 2 change in each [=8], and 3 stakeholders with 3 elements with maximum of 2 change in 

each [3x3x2=18]). This was mapped as the y-axis.  

 

A final step was a comparative discussion of this, where we elaborated on the findings behind 

scoring the change and investigating similarities and differences, as well as talk over what 

where place-specific in the three areas.  

 

Before presenting the results, we introduce the setting of the three areas and their 

personal mobility and car-sharing situations. Oslo is the capital of Norway, and is the most 

populated city in the country. The urban area includes parts of the surrounding county Viken 

and holds approximately 1 million residents. Oslo is located in the southeast side of the country 

at the end of the Oslo fiord. Malmö is Sweden’s third largest city, located on the south-west 

end of the country. Malmö’s Metropolitan Area, Stormalmö, has more than 700 000 residents. 

Rotterdam is the second largest city in the Netherlands and the urban area has just over 1 million 

residents. It is located at the mouth of the Nieuwe Maas channel leading to the North Sea.  

  

Oslo, Malmö and Rotterdam are all car depended cities, dominated by the use of personal 

cars, but also with increasing shares of public transportation and cycling.  In Oslo, there 

has for example been new regulations for reducing daily driving, such as increased road toll, 

residential parking restrictions. In addition, public transport is well established and biking is 

becoming more widespread, supported by increased funding for building bike-lanes and 

maintaining these year-round. In the Malmö-Lund metropolitan area, public transport is 

frequent and well-functioning, and the bicycle infrastructure is extensive with more than 500 

km bicycle lanes in Malmö alone. In Rotterdam, as in the rest of The Netherlands, biking is 

commonly used for daily travels. Recently other personal mobility options has emerged in all 

three areas, such as car sharing and bicycle sharing. Although the three cities are somewhat 

closely located in North West Europe, there are also differences in mobility patterns, for 
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example regarding polices and the use of EVs and bicycles.  For example, a policy in Norway 

state that within 2025, all new cars sold should be electrical vehicles (EV) and in Oslo, EVs are 

gaining momentum and the city is a world leader in the growth of EV with 60 % in the share of 

new cars sold in 2019. In the other cities of Rotterdam and Malmö, the use of EV is more 

limited, but the use of bicycles for personal mobility is more established. 

 

Car sharing has existed in Norway since mid-1990, and in 2020, there are more than 11 

car sharing service providers or platforms in Norway (George & Julsrud, 2018; George & 

Julsrud, 2019; Uteng et al., 2019, pp. 190–192).  In Sweden, car sharing can be traced back to 

the mid 1970’s rooted in the cooperative movement and local community initiatives. Prior to 

2006, there were no commercial car sharing companies in Malmö and only one private car club, 

offering two vehicles. In early 2018, there were approximately 41,000 shared cars and 400,000 

users in the Netherlands, with a growth of 10,000 in the number of shared cars compared to a 

year before. The increase is mainly happening in the four largest cities (i.e. Amsterdam, 

Rotterdam, The Hague, and Utrecht). The fastest growth is taking place on P2P platforms, 

which supply 81 percent of shared cars (Münzel, Piscicelli, Boon, & Frenken, 2019).  

 

4 Results   
In this section, we compare the car sharing practices in the three areas. Following of our 

conceptual framework of social practices, we first elaborate on the findings for the four 

collective elements (business models, infrastructures & artifacts, policy incentives, social 

norms & meanings), and score changes in these. We then elaborate on the three elements 

(knowledge & skills, financial capabilities, values & emotions) in the sub practices ‘traveling’, 

‘operating’ and ‘planning’  and score changes in these as well.  

 

4.1 Collective elements  

4.1.1 Business model  

In all three areas, business models of car-sharing services have been present for many 

years as car cooperatives and variations of car rental services, and now new models are 

emerging. In the case of cooperatives, these have been non-profit organizations, where people 

would buy a member share and pay monthly or yearly membership fees in addition to charges 

per trip and kilometer. While in the case of rental services, these have been for-profit models 

with daily, weekly or monthly deals of car use through rental offices. In addition to these 

providers, new services have been launched such as the B2C Corporate car rental Hertz Bilpool 

offering self-service and shorter-term car rental, combining for example a monthly membership 

of either small, medium or large use of cars matched with driving charges handling costs such 

as insurance, fuel and road tolls. After 2015, also new P2P services providing platforms for 

people to share their own cars such as Nabobil in Norway and Buurauto in Rotterdam have 

emerged. Because of these new business models, there is an increased supply of cars, new 

locations, new opening technologies for keyless alternatives and new payment methods.  

‘Business models’ 

To what extent have business models been adapted [to enable car sharing], compared to the 

business models of the established constellation of practices (individual car mobility, PT 

mobility, cycling)? 

Because of the recent emergence of new services such as P2P car sharing, we score 2 for big 

change in the ‘business models’ element in all three areas. 
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Oslo 2 Malmö 2 Rotterdam 2 

Table 3. ‘Business models’ 

4.1.2 Infrastructures and artifacts 

Car sharing includes new technologies for accessing cars through digital platforms and 

integrated information technology. Most material aspects of car sharing are similar as 

those of established car practices like the vehicles, roads- and parking infrastructure. The 

change in using car sharing therefore concerns communication more than road traffic artifacts 

and infrastructure. This also includes internet access, software and hardware devices, with 

smartphones for maps, communication, keyless open technologies, payment technologies etc. 

However, in Malmö, infrastructure regarding parking was changes in regards to one car sharing 

service, Sunfleet. Here stakeholders from the municipality was involved in a process of getting 

dedicated parking in parking houses for car-sharing cars.  

Besides, we also saw differences as to how electrical vehicles (EV) are part of car sharing 

practices. In Rotterdam, the service Buurauto provided EVs, and some expressed that they used 

car-sharing services particularly to access EVs. Notably, this requires sufficient charging 

facilities. Charging infrastructure is thus relevant for the use of EVs through the car sharing 

services, such as stated by this informant:   

It is really a problem if you cannot charge. Then you have to park somewhere else and 

then put it back on the spot with charging stations. When there is a shortage of charging 

stations, it becomes a problem for car sharing. It is already a lot of hassle; if you also 

have to look for parking, people will drop out. - RHI 5.  

 

 

‘Infrastructure and artifact’ 

To what extent has the infrastructure and artifacts been adapted [to enable car sharing], 

compared to the infrastructure of the established constellation of practices (individual car 

mobility, PT mobility, cycling)? 

For ‘infrastructure and artifact’, we score 1, some change, for Oslo and Rotterdam due to the 

new role of EVs, smartphones and internet for car sharing, without reconstruction of parking 

infrastructure. We score 2 for Malmö, big changes, because here new dedicated parking for 

car sharing was laid out in garages, in addition to new devices and supporting software. 

Oslo 1 Malmö 2 Rotterdam 1 

Table 4. ‘Infrastructure and artifact’ 

 

4.1.3 Policy incentives 

In Malmö, policy incentives played a central role for both facilitating, and for taking part 

of the growth of one of the services, Sunfleet. The municipality has been involved in 

dedicated parking for car sharing and public procurement of their services. Civil servants 

attended seminars, and discussed changes in regulations for housing and parking, with specific 

regulations for car sharing lots replacing private cars. Malmö has through their subcontracted 

parking companies (P-Malmö) offered parking space for car sharing in their garages. The city 

also temporarily assigned personnel to help introducing and implementing Sunfleet in the city. 

However, the municipality was not allowed to offer car sharing companies or other public 

originations dedicated or subsidized space (e.g. streets) for car sharing cars. This has been one 

of the major obstacles for car sharing companies to grow and to become economically viable. 
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Nevertheless, other actions were done in how the public was involved in Sunfleet, for example 

by public procurement of their services.  

Moreover, the most interesting supporting move that the city of Malmö has done (and 

other Swedish cities also have adopted) is to offer housing companies a reduced ‘parking 

norm’: the requirement to build or to pay for a number of parking lots per newly built 

apartment.  This norm can be reduced if the housing company can provide a sustainable 

mobility solution, such as a car-sharing scheme for their tenants.  

One of the respondent expressed his thoughts of the role of policy incentives for car sharing in 

Malmö:   

 

I think that the attitude of the government and decision-makers are more pro sharing 

compared to private owing. I think it will get more relevant. The bottom line is that if it 

is easy and cost efficient for an individual, it will continue to grow in popularity. 

Therefore, it is partly up to decisions-makers to continue to subsidize, and I do not see 

why it should not grow in popularity in the future. -MHI 2  
 

This was further elaborated by another respondent, who supported changing parking regulations 

for housing, also highlighting the difference of accessing cars as part of the housing instead of 

randomly parked in the streets;   

 

You buy an electric car to have in the condominium and you have it on the ground floor. 

Then, if the state, the municipalities, would have been smart now, they could have 

reduced the parking norm requirement for the number of parking places. If you had 

replaced it with car pool cars, instead of needing 20 places for a building, maybe five 

plus two car pool cars or something like that is enough. Because it is, a big difference 

to have it in the house, than if you have to walk outdoors 500 meters if there is snow 

and rain and so on - MHI 6  
 

In Oslo, this was different, with less direct policy incentives for car sharing. Here the focus 

was on support for EVs and initiatives for reduced daily car use. There was some limited 

political interest for car sharing with suggestions to provide some 600 free public parking for 

car sharing. Ultimately, policy incentives in the Oslo area focused instead on tax exemptions 

for EVs, increased walking, biking and public transportation, and reduced daily driving with 

new parking regulations restricting free parking and increased road toll in rush hours. Some 

stakeholders expressed their concern for (lack of) the involvement of policy incentives 

specifically for car sharing, because of how the uncertainty affects the competition and 

providers in the market:  

 

The topic about collaboration between the public and private is always repeated. The 

big question is how you make it happen - OSW 2, AF  
 

For us, I also think it is important that the public clarify its role. It is difficult for us to 

make big investments in an area where the government suddenly comes with a 

subsidized solution - OSW 2, AF   

  

In Rotterdam, we found that the policy incentives were less directed towards cars and 

more on other modes such as walking and biking. The focus was instead directed towards 

phasing out car use in general, and supporting car free city zones, and this differs from Malmö 

and Oslo. In addition, they were interested in pilot projects and urban experiments for this, such 

as elaborated here about car free zones:  
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An emission-free and collective-based mobility system in Rotterdam offers an attractive 

public space, in which the car is not necessary, but you can still go anywhere and 

emission-free chain mobility is always accessible and attractive for everyone.  

- RSW p 6.  

 

One idea is to set up area experiments, start in neighborhoods where there is support and 

initiative, and start on the path to the complete phasing out of individual fossil car 

ownership – RSW p 6.  

 

‘Policy incentives’ 

To what extent have policy incentives been adapted [to enable car sharing], compared to the 

policy incentives of the established constellation of practices (individual car mobility, PT 

mobility, cycling)? 

For ‘policy incentives’, we score 2, big change, in Malmö due to how the municipality was 

involved in Sunfleet. In Oslo and Rotterdam, we score 0, no change, due to how policy 

incentives were limited to suggestions and ideas, and hardly any incentives implemented.   

Oslo 0 Malmö 2 Rotterdam 0 

Table 5. ‘Policy incentives’ 

 

 

4.1.4 Social norms & meanings 

Car sharing in general entails a shift in the meaning of mobility. There is a change regarding 

the acceptance for accessing cars, instead of owning them, and using transportation through 

subscription models and internet access. Owning cars used to been the norm, and is currently 

being challenged by new technologies. There is also a change in the sense of an increased role 

of information technology into mobility, and indirectly because of acceptance of occasional 

instead of daily use of cars.  The increased role of ICT is not unique for car sharing but is similar 

to developments in other areas such accessing bikes through sharing schemes, and planning 

trips and buying tickets for public transportation or booking taxi and Uber services online. We 

find that overall the threshold for using car-sharing services is lowering through acceptance of 

using internet for transportation. Such as for example discussed in the Oslo workshop on how 

to integrate car-sharing services in apps for public transportation:  

 

It becomes easier for you and easier for those who are new to it. Especially a city person 

uses the Ruter [public transport] app, but very few uses the car sharing app. If it comes 

to the same platform, then the threshold is lower to test it out for the first time. - OSW 

2 43 MM 

 

We also find changes in meanings and social norms regarding environmental concerns. In 

Malmö and Oslo, car sharing was seen as a mean to reduce car driving, facilitating occasional 

use of cars. It was understood as a sustainable option backing up less driving and ownership. 

Participants on the workshop, both policymakers and practitioners discussed how car sharing 

contributes to environmental sustainability. There was a consensus that if car sharing services 

were used instead of owning cars, it would lead to less driving. Car sharing plays a part as 

sustainable transportation alternative in all three areas, because it reduces the need for 

ownership of cars. However, it is a bit ambivalent whether it is part of ‘sustainable urban 

mobility’ or not. For example, in Rotterdam, the meaning around this is that car sharing also 

requires cars, and the overall objective there is to reduce all cars in cites, and therefore car 
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sharing is not prioritized as a sustainable solution. Car sharing is not the final solution, but can 

play a passing role towards to reducing and changing car ownership, such as expressed here:  

 

It is still a car; it does not change the mobility system very much. I think what really 

helps is that it is a shift from ownership to service. You are planting a seed for a larger 

step than that. If many people would do that, you would see fewer cars in the street 

scene. However, parking spaces are still needed everywhere, and is still very dominant 

in the city. Maybe it would help to slowly reduce it. -RHI7  

 

We found that increased worries concerning daily private car mobility (such as congestion 

and parking restrictions) as well as increased acceptance of car alternatives (such as 

biking and public transport) promote car sharing.  This interviewee reported that bicycling 

and trains solved their daily travels, and thus car sharing was a suitable option for the occasional 

car use, instead of owning a car:  

It is no longer necessary [to commute] with the car; work is easily accessible by train. 

This also means that people in the neighborhood are flexible when it comes to car use. 

This is a particular reason why we have started with car sharing. - RHI 1  
 

 

‘Social norms and meanings’ 

To what extent have social norms & meanings been adapted [to enable car sharing], 

compared to the social norms & meanings of the established constellation of practices 

(individual car mobility, PT mobility, cycling)? 

For ‘social norms and meanings’, we score Rotterdam with 2, big change, due to how 

perceptions on the role of the car in the city changed (towards the idea of phasing out the 

car). In Malmö and Oslo, we found some change (score of 1), because of how car sharing 

makes cars accessible for occasional use instead of daily use. 

Oslo 1 Malmö 1 Rotterdam 2 

Table 6. Social norms & meanings 

 

 

4.2 Elements in Sub Practices  

4.2.1 Knowledge & skills  

For the knowledge and skills element, we found technical and practical competences for 

using and providing car-sharing services. For ‘traveling’, this included skill to drive different 

vehicles, technology to access and find cars, and tools for planning and paying for trips. The 

users of car sharing needed to acquire some new skills such as making sure to pre-book cars for 

peak hours, and checking the status of the cars at picking up and delivery times. Here the use 

of EV also played a role, because this required particular knowledge and skills for charging and 

range planning, such as explained here:  

 

There are two components: electric driving on one side, and opening and reserving on 

the other side - RHI 5  

 

I am satisfied with this system; it is amazingly easy, works 90% of the time. But you 

have to be able to go with the technology. My wife has had a lot more trouble. The 

threshold is higher. She has come back because it does not work, she did not feel like 

doing it anymore, especially for electric driving. – RHI 4  
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For ‘operating’, other competences play a role. The B2C car cooperatives and corporate 

businesses have acquired competences for developing and sustaining their car hub services, and 

P2P their online platform. We found a focus on digital competences in common all over. 

 

The skills for ‘regulating’ differed in the three areas. Malmö trained their civil servants 

through seminars on car sharing facilities. In Rotterdam, the focus for the planners and 

policymakers were on experiments, but not towards car sharing, more directly towards 

concerning a car-free city. In Oslo, we found limited focus on knowledge on car sharing among 

planners, as the focus here was largely towards EVs and reduced parking. In fact, some of the 

new regulations concerning residential parking was criticized for lacking consideration of car 

sharing, as the parking permissions required ownership to the vehicles.  

 

‘Knowledge and skills’ 

To what extent have ‘traveling’, ‘operating’ and ‘planning’ acquired new knowledge & skills 

[to enable car sharing], compared to the knowledge & skills applied the established 

constellation of practices (individual car mobility, PT mobility, cycling)? 

In this element, we mapped how new use of car-sharing services requires other skills 

compared to continuing with established mobility practices.  

For ‘traveling’ we find some and similar change in all three areas (score of 1), mainly with 

regards to planning and using smartphones for transportation. It was not a big change, 

because they were used to using booking sites and applications for transportation, and these 

skills were applied for using the car sharing services. 

This was similar for the ‘operating’, with some change across (score of 1), because of new 

combinations of existing skills.  

For ‘regulating’ we scored big change (score of 2) in Malmö, which was more than in the 

other areas with some in Rotterdam (1) and none in Oslo (0). This comes mainly from how 

the planners in Malmö were involved in activities learning about car sharing and developing 

regulations. In Rotterdam, we mapped some change because of how the planners were 

involved in car sharing as part of learning from experiments for car free cities. In Oslo, we 

score no change here because we did not see new use of knowledge or skills for car sharing 

per se.    

Oslo  

Traveling 1 

Operating 1 

Regulating 0 

 

Malmö  

Traveling 1 

Operating 1 

Regulating 2 

 

Rotterdam  

Traveling 1 

Operating 1 

Regulating 1 

 

Table 7. ‘Knowledge and skills’ 

 

4.2.2 Financial capabilities  

For ‘traveling’ it was important to what extent car sharing was seen as affordable compared to 

alternative mobility options. The evaluation processes regarding if car sharing was found 

cheaper or more expensive varies from how it was compared to other mobility alternatives. In 

Oslo, we saw that for some households, the car sharing cost per trip was closely calculated, 

such as comparing the cost for train ticket versus car sharing for a weekend trip. Others here 

considered their use of car sharing in regards to a total cost for yearly or monthly transportation 

for the family, such as these two:  

 

We pay a monthly fixed fee to an account we have for car sharing - OHI 9 
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It has something to do with finances. When it becomes more expensive to use the 

collective than to have our own car, it comes to an equilibrium point there, how much 

we use the car. We have set aside an amount every month so we know circa what we 

will use during the year. – OHI 30  

 

In line with this, some of the informants in Rotterdam expressed that the costs were central: 

 

What benefits are there to the use of car sharing? Cost. – RHI 6 

 

However, some of the users in Rotterdam had a different take on this. Economical concerns 

were less important than environmental concerns. They did not use car sharing because of the 

financial aspect of saving money; it was because of environmental concerns:  

 

It is not about the cost savings, but about the environment - RH1 

 

It is not cheaper than your own old petrol car. For me it is mainly about electric driving. 

Electric driving is more important than car sharing.  

- RHI1 

 

For ‘operating’, the financial capabilities differ in the different business models. For 

example, the P2P model is a business model that does not include the responsibility for a car 

hub and consequently requires less financial resources. In common for all are the significant 

financial investments and costs for developing and running the digital parts of the businesses 

(i.e. software and ICT devices). In particular, we found that providers in Oslo pointed out their 

concerns for the insecurity regarding policy incentives affecting the financial position of their 

business.  

 

For ‘regulating’ in Malmö, the involvement in procurement of car sharing services is 

related to financial capabilities. In Rotterdam and Oslo there were hardly any particular 

financial investments in car sharing.  

 

‘Financial capabilities’ 

To what extent have ‘traveling’, ‘operating’ and ‘planning’ acquired new financial 

capabilities [to enable car sharing], compared to the financial capabilities applied the 

established constellation of practices (individual car mobility, PT mobility, cycling)? 

In this element, we mapped how new use of car sharing services requires more or less 

financial capacity compared to continuing with existing practices.  

For ‘traveling’ we found big change (i.e. score of 2) in Oslo and Malmö due to their 

perception of financial differences between variable cost with using cars through car sharing 

services compared to fixed cost through loans, insurance and taxes related to owning cars. In 

Rotterdam, we scored only some change here, because of how the informants’ financial focus 

was more on comparing direct, variable costs for transportation, such as the use of trains or 

rental cars, to car sharing.  

There has been a growing variety of ‘operating’ and associated business models in each of 

the three cities over the last five years. Their competences and concerns varies between 

business models, e.g. the cooperatives the revenue goes back to the company; the P2P has 

private providers etc. So overall, we recognize some change (score of 1), but acknowledge 

that this model has some limitations as to show the differences for different business models. 

For ‘regulating’ we scored big change (score of 2) in Malmö, some change (1) in Rotterdam 

and less change in Oslo (0).  This is because in Malmö, the planners were involved with both 
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procurement and subsidized parking. In Rotterdam there was some due to how financial 

support was directed towards car free cites. In Oslo, we put no change here because the 

planners were not involved financially with car sharing per se, but rather with EVs.   

Oslo  

Traveling 2 

Operating 1 

Regulating 0 

 

Malmö  

Traveling 2 

Operating 1 

Regulating 2 

 

Rotterdam  

Traveling 1 

Operating 1 

Regulating 1 

 

 

Table 8. ‘Financial capabilities’  

 

4.2.3 Values & emotions  

In the element of values and emotions, we find the actors’ motivation behind car sharing 

and their beliefs and opinions on the repercussions of the use. In Oslo and Malmö, 

‘traveling’ connected car sharing with positive emotions of freedom, but also negative 

environmental concerns. Car sharing played a role because it made it possible to use a car for 

specific purposes, instead of daily.  

 

Main reason is environmental considerations, and we find that it is not necessary to have 

a car – RHI7  

 

For ‘operating’ ideas from sharing economy mindsets and subscription models plays a role, 

however the values varies among the different services and business models. There was 

(naturally) some focus on profit in B2B Corporate, also concerning environmental objectives 

for EVs in car sharing in Buurauto,  and being a change from car rental services, to self-service. 

and co-ownership.  

 

For ‘regulating’ the views on the role of car sharing and the role of involvement of the public 

varied: This extended from more in Malmö due to public procurement and involvement in 

learning, some in Rotterdam with interests in experiments for no car use, and less in Oslo with 

no policies for car sharing. 

 

‘Values and emotions’ 

To what extent does car sharing entail acquired new values & emotions for ‘traveling’, 

‘operating’ and ‘planning’, compared to the values & emotions involved in the established 

constellation of practices (individual car mobility, PT mobility, cycling)? 

For scoring this element, we looked at how new use of car-sharing services entails other 

motivations for use, and views on consequences, compared to continuing with existing 

practice. The question here is not whether many people do it, but whether the emotional/value 

effect of starting car sharing is negligible, medium or strong. 

For ‘traveling’, we score big change in Oslo and Malmö (2), because of how car sharing 

requires change from daily to occasional car use. In Rotterdam, we scored only some change 

(1) because here it was already less daily driving (so the emotion was less strong).   

For ‘operating’, we scored some change (1) all over. Here the services are continuing the 

ideas of motivations for access-based car use such as previously with car rental and 

collectives, but changes some in regards to business models and how the services are 

provided through platforms.   

For ‘regulating’ we scored big change in Malmö (2), some change in Rotterdam (1) and less 

change in Oslo (0), because of the different motivations and views on how planners were 
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involved in car sharing. In Oslo, the planner mostly neglected it, whereas in Malmö various 

planners were passionate about it, while Rotterdam was somewhat in the middle.  

Oslo  

Traveling 2 

Operating 1 

Regulating 0 

 

Malmö  

Traveling 2 

Operating 1 

Regulating 2 

 

Rotterdam  

Traveling 1 

Operating 1 

Regulating 1 

 

Table 9. ‘Values and emotions’ 

4.3 Mapping the disruption level 
The table show that by summarizing the scorings, Oslo gets 12, Malmö 21, and Rotterdam 14, 

out of a possible of max 26. This gives a disruption level score respectively for the three areas, 

of 46%, 80% and 53%. This means that, based on the sum of the changes in the elements, our 

analysis show that the practices are more disruptive in Malmö, and placed higher on the Y-axis 

with 80% of “max” change. Rotterdam is lower with the score of 14, making it 53% of max 

change, and Oslo a little less at 12 meaning 46% of max score for change. The sum of these 

changes indicates the disruption level of the practice for the involved stakeholders. Table 10 

shows a summary of these findings.  

 

Elements  Oslo 

 

Malmö Rotter 

dam 

 
Collective:    

Business models 2 2 2 

Infrastructure and artifacts 1 2 1 

Policy 

iincentivesincentives 

0 

 

2 0 

Social norms and meanings 1 1 2 

Sub-practices    

Knowledge & skills  

 

   

(1) traveling 1 1 1  

(2) operating 1 1 1 

(3) regulating 0 2 1 

Financial capabilities    

(1) traveling  2 2 1 

(2) operating  1 1 1 

(3) regulating   0 2 1 

Values & emotions    
(1) traveling 2 2 1 

(2) operating 1 1 1 

(3) regulating  0 2 1 

    

Sum (max 26) 12 21 14 

Disruption Level score 46% 80% 53% 

Table 10.  

5 Discussion: transforming mobility practices   
In our analysis, we have operationalized a concept to analyze how and to what extent emerging 

practices disrupt existing practices. Scoring the level of change for several of elements of 

entangled social practices, albeit clearly reductionist approach, offers a way to structure the 

concept of disruption (through an index score more ‘zero’ to ‘full’) beyond mere qualitative 
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descriptions, again, without claiming any quantitative precision. In this analysis, we found that 

car sharing is disruptive in all three areas, to slightly differing levels.  

 

In regards to how car sharing is reconfiguring established practices, we can also look at 

the use of car sharing compared to total mobility practices.  In all three areas, this is limited. 

Based on the data from interviews and workshops, the overall agreement is that car sharing is 

growing, but use is limited compared to other mobility options. For example, the P2P reported 

high growth in the number of registered members, but driven kilometers and times the services 

are used are still low. Although growing in terms of services available, vehicles and travelled 

kilometers in all three cities, the use is still small compared to other transportation alternatives. 

We can understand the practices of car sharing as limited, this new practice of car sharing is 

currently only affecting a small share of established practices. The circles are therefore placed 

in the beginning of the x-axis show these relations.  

 

 

 

 
Figure 3. Level of disruption.  

 

Apart from mapping relative levels of disruption between different areas, the concept helps to 

explore possible future scenarios, see Figure 4. The figure shows possible ways of how the new 

car sharing practices may connect with established mobility practices. Car sharing may remain 

a niche practice with limited passenger kilometers or modal share (‘practices reproduced’). It 

may grow and fully replace private ownership (‘transformation of practices’). It may grow but 

incorporated as an extra option next to all established options, taken only rarely or quite 

significantly. Urban planners and other policymakers may elaborate such a scenarios analysis 

before developing future policy aims and associated policy mixes. 
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Figure 4.  

 

With regard to its tendency to reduce daily routine trips, car sharing may well play a significant 

role in urban transformations to sustainable mobility. This may be a reason why urban planners 

seek to promote it. The required ICT technologies and associated skills, both at the traveling 

and the operating side, fit well in a trend of more ICT use in mobility practices in general. It 

also fits in a trend to more on-demand mobility. Car sharing may add the car as one the options 

in inter-modal mobility life styles, instead of promoting car use as ‘the best mode for every 

trip’, something associated to privately owned car mobility.  

 

In all three areas, key similarities concerns the extension of car sharing, entailing new 

business models for sharing schemes, more internet- and smartphone-use for car mobility and 

recused daily driving. Although still (very) small in relation to all travelers in the city, a new 

group of car sharing users has emerged, with digital skills to enable finding, reserving and 

access to the cars. This group has been recruited successfully by a growing supply of car sharing 

schemes and ditto vehicles, and supportive or neutral local regulations. These interactions can 

be understood as a collectively shaped enabling environment for car sharing. 

In all three areas, daily use of cars has changed, and there are emerging new social norms of 

using cars, and through internet and direct payment, instead of through private garages financed 

with car loans.¨ 

  

There are also differences between the cities regarding car sharing. First, EVs play a different 

role in creating the collective context for recruiting individuals. As part of the artifact, it is 

sometimes a reason to use car sharing, and thus plays a role. It also interferes with specific skills 

and social norms and meaning of prioritizing environmental concerns above economical 

concerns. 

6 Conclusion 
This paper investigates how changes in sub-practices can contribute to understand how 

car sharing is disruptive. The comparative analysis also explores to what extent one can 

say this is place-specific.  
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Through investigating this, we show that car sharing practices have a role in changing personal 

urban mobility because of how car-sharing practices involves changes in collective elements as 

well as in elements in sub-practices of ‘traveling’, ‘operating’, and ‘regulating’. First, our 

analysis looks at how this change concerns parts of four collective elements of business models, 

artifacts and infrastructures, policy incentives, and social norms and meaning. Then, the 

analysis looks at how the three elements of knowledge and skills, financial capabilities, and 

values and emotions are changing in sub-practices.  

 

In the analysis, we found that car sharing is disruptive in the three areas of Oslo, Malmö and 

Rotterdam, to slightly differing levels. Summarizing the changes in elements, we found a 

disruption level score respectively for the three areas, of 46%, 80% and 53%. 

 

Regulating practices varies most among the three areas, with a larger involvement in Malmö 

with for example public procurement of car sharing services and schooling planners and 

policymakers about car sharing. In Rotterdam, the focus was different, with interests in pilot 

projects and urban experiments directed towards phasing out car use in general, and supporting 

car free city zones.  

 

New digital technologies are important part of the infrastructure and artifact elements and affect 

the other collective elements of business models, and social norms and meanings, to accepting 

access based transportation. These three collective elements together with regulations pushing 

on reducing daily car driving, explain the level of disruption from car sharing on the current 

constellation of practices in the mobility system.  

 

The limitations of this study regards the data collection and the analysis with scoring 

scheme. This comparative study uses data from stakeholder workshops and household 

interviews. We recognize that the data collection from the three areas involved different 

participants in the areas, such as not including P2P in Malmö and interviewing less informants 

in Rotterdam. We have considered these issues so that the findings highlight certain aspects that 

the different data shows, but recognize that there could be one-sidedness for example in regards 

to the participation of different providers and policymakers in the stakeholder workshops. 

Although these shortcomings, we still claim that analysis provides an analytical snapshot rich 

enough to compare the car sharing practices.  

 

Limitations also concerns the scoring in the elements. The high level in Malmö is throughout 

the elements related mainly due to the involvement of the public. This can be discusses whether 

it is a drawback with the model concerning if it is “double counting” inaccuracy in the model, 

or if it this finding represent the actual repercussions of the involvement of the public with 

learning from public procurement of services etc. In addition, it was challenging to score change 

for operating as one, as it was difficult to use one score to reveal variations in business models, 

e.g. between the cooperatives and P2P. 

 

The implications of this paper for transition studies and social practice theories concerns the 

novel use of scoring changes in collective elements and sub-practices. The conceptual 

framework shows that the role of practices in transitions concern more than user practices on 

the demand side, by elaborating on operating and regulating practices as well as traveling 

practices. In addition, the comparative analysis highlight how practices can vary because of 

place specific factors such as parking regulations.  
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The implications for policy and practitioners also regard this focus on connecting user practices 

of traveling with practices of regulating and operating. Digital technologies are part of the user 

practices,  but also a central part of mobility infrastructure. Digital infrastructures and artifacts, 

and user practices are changing rapidly, and regulating practices need to follow this rapid speed 

of change.  

 

We suggest that future research can look at what could be next steps to understand potential 

‘transformation-in-the-making’ by investigating how changes in collective elements can create 

an environment for recruiting sub practices and looking more into producer practices as well. 

This analysis  is comparative unveiling place specific, future research can use the analytical 

framework for comparative analysis of temporal factors, such as (Stanković, Dijk, & Hommels, 

2019).  
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Abstract 

Collaborative networks of peer innovators, enabled by digital technologies, have become an essential 

element of the innovation landscape and could play a crucial role in sustainability transitions. 

Although innovation policy clearly acknowledges the importance of non-commercial activities, 

adequate indicators for measuring innovation in the household sector are still missing. Therefore, 

despite its dynamic development and its transformative potential, the phenomenon has received too 

little attention so far by policy makers and academic scholars alike. This paper makes three 

contributions to the debate: it (1) outlines the concept of peer innovation, (2) proposes an approach 

to measure peer innovation in order to address the identified gap in the literature and (3) reflects on 

what these considerations mean for the possibilities of conceptualizing peer innovation through the 

technological innovation systems framework. 
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1. Introduction 

Within the sustainability transitions research community, innovation is considered a central process 

(Köhler et al., 2019; Markard et al., 2012; Smith et al., 2010). While traditionally, innovation studies 

focused most attention on innovation in firms, the transition studies field has adopted a broader 

understanding of innovation. For example, there has been much work on the role of grassroots 

innovation (Seyfang and Smith, 2007), social innovation (Avelino et al., 2019) or user innovation 

(Hyysalo and Usenyuk, 2015; Schot et al., 2016) in transitions. Very recently, even the domain of 

‘traditional’ innovation policy increasingly acknowledged the importance of household sector 

innovation. This became especially evident when the OECD substantially extended its definition of 

innovation to include non-commercial activities in the 2018 Oslo Manual on measuring innovation 

(OECD and Eurostat, 2018). While previously the definition of innovation required an innovation to 

be successfully introduced into the market, the manual now requires an innovation to be made 

available: “An innovation is a new or improved product or process (or combination thereof) that 

differs significantly from the unit’s previous products or processes and that has been made available 

to potential users (product) or brought into use by the unit (process)” (OECD and Eurostat, 2018, p. 

21).  

Building on this broader understanding of innovation, our paper argues that collaborative networks 

of peer innovators, enabled by digital technologies, have become an essential element of innovation 

activities and could play a crucial role in sustainability transitions. However, since peer innovators do 

not rely on market transactions, their activities have so far not been part of official innovation 

statistics, nor are they covered by the classic innovation indicators such as R&D expenditure, 

employment of R&D staff, patent counts, technology licenses or trade statistics and cannot be 

accounted for in company surveys such as the community innovation survey (CIS) by Eurostat. This 

also explains why household sector innovations have been largely neglected by innovation policy 

makers so far (Bradonjic et al., 2019; Franke and Lüthje, 2020). While the new definition of 

innovation in the Oslo Manual does in principle now include peer innovators, it (ironically) provides 

no concrete recommendations on how to measure the phenomenon. It is therefore an open research 

question how innovation activities in the household sector can be measured. This paper makes three 

contributions to the academic debate: it (1) outlines the concept of peer innovation, (2) proposes an 

approach to measure peer innovation in order to address the identified gap in the literature and (3) 

reflects on what these considerations mean for the possibilities of conceptualizing peer innovation 

through the technological innovation systems framework. 

The remainder of the paper is structured as follows. We will first review the growing literature 

discussing the role of non-commercial actors in the context of sustainability transitions and their 

importance for the creation and diffusion of innovation in general. We will then review the empirical 

evidence on the overall prevalence of innovation in the household sector, its reliance on intellectual 

property rights (IPR) and collaboration. Based on the assumption that collaboration among peers 

promotes the broader diffusion and therefore the creation of social value, we will suggest a 

definition for peer innovation that combines (1) actors that are motivated primarily by self-rewards 

and (2) collaboration in online networks as the two main characteristics of this mode of innovation. 

We proceed by suggesting an approach to measure peer innovation based on the digital footprints of 

peer interaction in the innovation process. Finally, we will critically reflect on the suitability of the 

technological innovation system concept (Bergek et al., 2015; Hekkert et al., 2007) as an analytical 

framework for analyzing peer innovation and indicate avenues for further development of the 

framework. 
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2. Literature Review 

The Roles of Non-commercial Actors in Innovation and Sustainability Transition 

Private end-users are essential in the process of socio-technical change. Transition studies have 

demonstrated that users play various important roles in developing and diffusing sustainable 

innovations (Nielsen et al., 2016). For example, private end-users support the development and 

diffusion of renewable energy technologies (Hyysalo et al., 2018, 2013; Jalas et al., 2014; Ornetzeder 

and Rohracher, 2006), energy efficiency improvements (Heiskanen et al., 2013), as well as shared and 

electric mobility options (Axsen and Sovacool, 2019; Meelen et al., 2019; Ornetzeder and Rohracher, 

2013; Sopjani et al., 2019). Based on the analysis of different transition processes, scholars have 

developed a typology of user roles for socio-technical change towards sustainability, including the 

roles of user-producers, user-legitimators, user-intermediaries, user-citizens and user-consumers 

(Kanger and Schot, 2016; Schot et al., 2016). Relevant user activities for sustainable innovation 

include the demonstration of feasibility in early stages of development (Nygrén et al., 2015), the 

legitimization of sustainable technologies by influencing the political discourse and the 

destabilization of unsustainable regimes (Nielsen et al., 2014; Ornetzeder and Rohracher, 2013, 2006; 

Smith et al., 2014). Exercising sophisticated demand (Bergek and Mignon, 2017) and the mobilization 

of resources (Vasileiadou et al., 2016) help the formation of markets and thereby the diffusion of 

sustainable technologies. Users have also been observed mediating between various relevant actors 

in the later phases of acceleration and stabilization of the new regime (Hyysalo et al., 2018). From an 

innovation system perspective, users significantly contribute to the creation of knowledge by adding 

technological diversity by making technical adjustments and sharing experiences with specific 

application contexts (Fleck, 1993; Heiskanen et al., 2014; Hyysalo and Usenyuk, 2015; Nygrén et al., 

2015). 

Also in the wider innovation literature, which traditionally centered on research and development in 

the business sector, households have recently gained some attention. Increasingly, innovation 

research came to recognize that non-commercial players are an important source of innovation and 

significantly contribute to the development of new products and processes. In the UK, for example, 

the estimated expenditure by private individuals on adapting products to their needs exceeds the 

expenditure by companies on research and development of consumer goods (von Hippel et al., 

2011). Thereby, non-commercial actors partly compensate for different types of market failures, 

including unsustainable business practices. Private individuals often start to innovate, because their 

needs are not met elsewhere (Grosse, 2018; Hyysalo et al., 2013; Lüthje et al., 2005). Having a 

problem, but no suitable product on the market, users become inventive. Where companies fail to 

serve social needs, because market prices do not reflect the true costs to society or because social 

demand is not pronounced, user innovation can make a decisive difference. Currently, the enormous 

potential and dynamics of non-commercial innovations can be observed with the private provision of 

protective equipment, respirators and other innovative solutions in facing the corona crisis 

(Gegenhuber, 2020). 

Since Eric von Hippel (von Hippel, 1976) first pointed out that technical inventions often originate 

with the users themselves, countless scientific studies have documented the central importance of 

self-rewards such as personal needs, the joy of innovation or the desire to help others as reasons for 

the provision of innovation services. In Research Policy alone, more than 50 articles on user 

innovation have appeared in the last ten years (Bradonjic et al., 2019). Well-known examples for user 

innovations come from very different fields: scientific measurement instruments (von Hippel, 1976), 

treatments for rare diseases (Demonaco et al., 2020; Oliveira et al., 2015), innovative financial 
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services (Oliveira and von Hippel, 2011) and sports equipment (Lüthje et al., 2005; Shah, 2005; Tietz 

et al., 2005). The most prominent examples of innovations by private actors come from the field of 

open source software development, such as for instance Freenet, a peer-to-peer network for 

electronic data exchange (von Krogh et al., 2012, 2003). The proven and sustained success of open 

collaborative projects, such as the Linux kernel, Apache servers or the Wikipedia encyclopedia have 

drawn attention to the innovation potentials of user information spillovers and commons-based peer 

production (Baldwin and von Hippel, 2011; Benkler, 2016; Harhoff et al., 2003). 

What data do we have about household sector innovation? Reviewing the evidence from consumer 

surveys 

The Oslo Manual of the OECD is the international standard reference for innovation measurement 

since its first publication in 1992. It has been revised several times, gradually expanding the initial 

focus on technological innovation in manufacturing to other sectors. After decades of pushing an 

alternative concept of innovation (Baldwin and von Hippel, 2011; Gault, 2012; von Hippel, 2017) the 

OECD finally acknowledged the importance of innovators in the household sector: “Households, 

including individuals and unincorporated enterprises, play a critical role for innovation from both a 

supply and demand perspective.” (OECD and Eurostat, 2018, p. 61). Accordingly, the definition of the 

most recent edition allows for innovators outside the business sector: “An innovation is a new or 

improved product or process (or combination thereof) that differs significantly from the unit’s 

previous products or processes and that has been made available to potential users (product) or 

brought into use by the unit (process).” (OECD and Eurostat, 2018, p. 20). In the current 

understanding, innovation includes activities outside of the market that were previously not covered. 

However, empirical studies devoted themselves to other modes of innovation, long before the 

amendments of the Oslo Manual in 2018. For almost two decades, empirical research looked into the 

phenomenon of user innovation. The definition of user innovation is focused on the functional 

relationship that innovators have to an innovation they develop (von Hippel 2017): consumers that 

develop innovations for their personal or family use are called user innovators. This section gives an 

overview of the findings of twelve representative consumer surveys that studied the frequency of 

user innovation in different European, North American and Asian countries, in order to demonstrate 

the prevalence of innovation outside the business sector. Similar methodological approaches that go 

back to von Hippel (2012) and were further developed by de Jong (2016) ensure the comparability, 

although no uniform criteria have been used throughout these studies. Results show that the 

proportion of adults identified as user innovators varies between 1.5% and 10.8% (see Table 1). 

These numbers are likely to be conservative estimates, as respondents often fail to identify or 

remember their innovations accurately. On the basis of follow-up in-depth interviews, Franke et al. 

(2016) find that the true proportion of innovators is almost four times as high as the numbers 

generated by simple telephone surveys or online questionnaires.  

In contrast to user innovation, the definition of household sector innovation is focused on the 

independence of the activity to the job of the innovator. As roughly one third of private individuals 

innovate for other noncommercial reasons than personal or family use, such as enjoyment and 

learning, or altruistic motives (Raasch and von Hippel, 2013; von Hippel, 2017), the prevalence of 

household sector innovation is likely to be 1.5 times higher than the frequency of user innovation 

among consumers (Chen et al., 2020). Accordingly, the estimated proportion of consumers engaging 

in household sector innovation is 2.3% to 16.2% (see Table 1). Based on these estimates, innovation 

in the household sector is indeed a frequent phenomenon of relevance for societal transition. 
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Table 1 

Frequency of Innovation in the Household Sector Among Adults 

Source Country Year 
User 

innovation 
(%) 

Household sector 
innovation (%)a 

Collaboration 
(%) 

IPRs 
(%) 

von Hippel et al. (2012) UK 2009 6.1 9.2 10.0 1.9 

de Jong (2011) NE 2010 6.2 9.3   

Ogawa and Pongtalanert (2011) US 2010 5.2 7.8 11.0 8.8 

Ogawa and Pongtalanert (2011) JP 2011 3.7 5.6 8.0 0.0 

de Jong et al. (2015) FI 2012 5.4 8.4 28.0 4.7 

de Jong (2013) as cited in de Jong (2016) CA 2013 5.6 8.4 17.0 2.8 

Kim (2015) KR 2014 1.5 2.3  7.0 

Fursov and Thurner (2017) RU 2014 9.6 14.4   

Bengtsson (2015) SE 2015 7.3 11.0 32.0 1.4 

Franke et al. (2016) AT 2016 10.8 16.2  5.6 

von Hippel et al. (2017) AE 2017 3.0 4.9 26.0 4.0 

Chen et al. (2018) CN 2017 1.5 2.1  6.5 

a Apart from the data reported by von Hippel et al. (2017) and Chen et al. (2018), these frequencies are our 

own estimates for household sector innovation based on the recommendation to multiply observed user 

innovation frequencies by a factor of roughly 1.5 (see Chen et al., 2020, 2018). 

Although the large majority of private individuals (more than 90%) does not make any efforts to 

protect their innovations by secrecy or any kind of IPRs (see Table 1), household sector innovations 

are under-diffused from a social welfare perspective (de Jong et al., 2015). There is no reason for 

innovators without commercial intent not to share their knowledge as their interests are in no way 

damaged by others using (or even selling) their innovation. Rather the exchange may yield additional 

benefits, such as the further improvement of the developed solution, the opening up of cheaper 

sources of supply, a gain in reputation or even job offers (Harhoff et al., 2003; Lerner and Tirole, 

2003; von Hippel, 2017, 2005). Notwithstanding, the active exclusion of others from using the 

information would raise costs without returns. Free information sharing with other private users or 

market actors that commercialize the innovation create social value, as it helps others to benefit 

from the innovation without hurting the innovator. However, also the transfer of knowledge is not 

without costs. Although in principle many household sector innovators are willing to reveal what 

they know to people that are interested, the majority of private tinkerers do not actively inform 

others about their innovations.  

Collaboration has been an important factor in helping the diffusion of household sector innovation 

(see for instance Halbinger, 2018). Indeed, a share of 8% up to one third of the surveyed consumers 

reports to have innovated collaboratively (see Table 1). The prevalence of collaboration among 

household sector innovators is likely to further increase, as digital communication has given a 

considerable boost to the exchange of information between private individuals. They use social 

media and online fora to identify and connect to like-minded people, share experiences and 

coordinate common initiatives. The internet enables new forms of collaboration in peer networks 

that are leading to a profound change in the society (Benkler, 2006). Commons-based peer 

production constitutes today an important driver for innovation (Benkler, 2016). It is not anymore 
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limited to free software development. Open design and open source hardware projects have 

adopted the similar production models. The definition of modular and granular task packages, the 

use of version control systems for quality assurance and cost-effective integration of many individual 

contributions enable peer communities to work together in many different technological fields. 

Maker communities, as for example the RepRap community, are proof that the patterns and 

practices of commons-based peer production can also be applied to the design processes of physical 

products, such as 3D printers (de Jong and de Bruijn, 2014). Since commons-based peer production 

cannot be measured by conventional market indicators (De Filippi, 2015; De Filippi and Hassan, 

2015), new data sources and methods need to be developed to measure these new forms of peer 

innovation. This is a challenge we will now turn to in the next section. 

3. Conceptualizing and Measuring Peer Innovation: A Proposal 

Household sector innovators generate innovations that have been proven to be economically useful 

and to increase social welfare. Despite the rich evidence, the role of non-commercial innovators is 

still greatly underestimated by policymakers (Bradonjic et al., 2019; Nielsen, 2020). Nielsen (2020) 

attributes the widespread misperception to a lack of conceptual clarity having led to a confused 

policy narrative regarding the role of private individuals in innovation, to the prevailing traditional 

view of the locus of innovation being primarily the firm, and to an apprehensiveness with regard to 

the relevance of the social and economic impacts. From our point of view, it is therefore crucial to 

draw attention to this phenomenon, as peer communities could play a crucial role in developing 

alternative technologies and practices in the transition towards sustainability. Developing 

appropriate (quantitative) metrics for innovation processes in the household sector will help improve 

the recognition of the contribution of peer communities and the creation of supporting policies and 

institutions. 

The broader OECD definition of innovation cited above now opens the way for extending the 

measurement of innovation from the business sector to other organizations and individuals. This 

clearly poses new challenges for innovation statistics, since the conventional statistical instruments 

are not appropriate for measuring household activities. Innovation indicators are usually based on 

business surveys or market data. Typical indicators include business expenditures on research and 

development, patent counts or the number of registered startups. In contrast, household sector 

innovators usually do not rely on market transactions, as they do not seek compensation from others 

for their investments. There is clearly a need for new indicators and empirical approaches that are 

capable of capturing transaction-free innovation activities in the household sector. Business 

innovation surveys, such as the Community Innovation Survey, do not approach private individuals 

and therefore miss innovation activities in the household sector. Innovators without commercial 

intents will neither care nor want to bear the costs involved in filing patents for innovations they are 

willing to share without compensation. Therefore, only a small fraction of household sector 

innovation ends up being commercialized by businesses or through new ventures. 

Our current research project PeerInnovation (www.peer-innovation.de) aims to fill this gap by 

developing measurement tools for assessing the online collaboration of innovating private 

individuals without commercial intent. We define peer innovation as a specific mode of innovation in 

the household sector, where the actors are self-motivated and collaborate via online platforms. 

There are, of course, overlaps with other recent innovation concepts, such as user innovation, 

household sector innovation and free innovation, as well as with open innovation and social 

innovation. Table 2 delineates the main differences and similarities, clearly delineating and 

positioning peer innovation among those other innovation concepts. 

http://www.peer-innovation.de/
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Table 2 

Features of different innovation concepts 
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(1) Leading actor       

o Business • • (•)    

o Private individual  • • • • • 

(2) Predominant motivation       

o Commercial interest • •     

o Personal use • • • • • • 

o Other self-rewards • •  • • • 

(3) Essential features       

o Free sharing     • • 

o Collaboration •     • 

o Social benefit goal  •     

 

Peer innovators do not act with commercial intent. Just as in the definition of household sector 

innovation and free innovation, peer innovators act independent of their jobs predominantly 

motivated by self-reward. Motivations may include personal or family use, as in the case of user 

innovators, but also participation-related benefits or altruism, which are not part of the definition of 

user innovation. Absolutely no compensational transactions are necessary to reward their 

participation in the innovation process. Nevertheless, peer innovators interact and self-organize, 

because the value of their work depends on the engagements of others. Making unconditioned 

individual contributions to a collective innovation project, these innovators perform commons-based 

peer production of knowledge. 

Peer innovators are typically no companies nor public agents, but private individuals who act 

voluntarily and self-select to collaboratively develop novel solutions and share them in a peer-to-

peer driven online community without claiming intellectual property rights. Peer innovators do not 

innovate as part of their job or business, but spend their free time tinkering and searching for new 

solutions to the needs they perceive. They innovate for a variety of reasons that do not require 

compensated transactions, such as personal or family use, in order to help others or to improve the 

world, for the enjoyment of problem solving or hacking, or because they want to learn new things or 

be part of a community. 
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A second main characteristic of peer innovation is its collaborative development by a community. 

The respective solutions are not created by a single innovator alone, but developed in exchange with 

like-minded people in a peer community. Members of the peer community work independently and 

in parallel on improving the solution in a continuous development process. The community is 

composed of equal and self-determined actors who are loosely connected without relying on 

hierarchical relationships or market transactions. 

In order to fall under the OECD definition (OECD and Eurostat, 2018, p. 21), we require the developed 

solutions to be new or significantly improved “products or processes (or a combination thereof)”. Yet 

it should be noted, that in the logic of commons-based peer production there might be no individual 

breakthrough, but many iterative and parallel improvements, and there might be no final and definite 

solution in the same way, as we would expect from a commercial innovation. Moreover, the definition 

requires that the solution needs to be brought into use or at least made available to interested parties. 

It is not sufficient for peer innovators not to exclude others from using their solutions (as is the case 

for many non-commercial user innovations), but the information needs to be shared with other 

potential users. Since collaboration requires information to be shared with the peer community, 

diffusion is already ensured by this condition. Typically, peer innovators communicate on the internet, 

via online forums and repositories, social media, bulletin boards or mailing lists. 

In contrast to the concept of social innovation, the definition of peer innovation does not require it 

to be directed towards social goals. We focus on the mode of innovation and deliberately avoid a 

normative loading of the concept, because we are interested in analyzing whether or not (or under 

which circumstances) this mode results in socially preferable innovations. Nevertheless, we expect 

this mode to perform better with regard to sustainable solutions, because of its inherent community- 

and need-orientation. 

We expect peer innovation to be of particular relevance for sustainability transitions because of its 

distinct characteristics. As peer innovators act collectively on a wide range of non-commercial 

motivations, the direction of search for solutions follows commonly shared needs and problems 

rather than profit opportunities, tackling challenges generally neglected by businesses, thus 

potentially allowing actors to generate new innovation paths and circumventing lock-ins of 

incumbent market actors. Moreover, peer innovators freely share information, growing the pool of 

knowledge in common use and promoting the rapid diffusion of novel ideas. The diversity of 

backgrounds and experiences of developers, the support of active user communities and the co-

evolution of application practices may be decisive for a broad acceptance and successful 

implementation of innovations contributing to wider systemic change towards sustainability. 

An Approach to Measuring Peer Innovation 

After having clarified the concept of peer innovation, we now turn to some initial ideas we developed 

in terms of measuring such innovation processes in the household sector. We aim to develop 

promising approaches of online-based indicators to assess peer innovation in three problem areas 

that are central to sustainability transitions: energy, mobility and urban development. The case 

studies serve to try out, evaluate, improve and, if possible, standardize instruments for measuring 

peer innovation activities with transformative potential. The analysis combines data-driven 

quantitative investigations of the digital footprints of peer communities with qualitative and 

transdisciplinary research methods such as expert interviews and workshops with practitioners. The 

indicators are supposed to increase the visibility and provide insights into the emergence, dynamics 

and impacts of non-commercial innovation activities of private individuals as part of online networks, 

particularly with respect to their relevance in the context of sustainability transitions. 
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In a first step, it will be necessary to identify relevant peer networks and their interaction platforms. 

This mapping of the respective ecosystems aims at understanding the structures of peer networks, 

the relationships of their members and interactions. It prepares the subsequent examination of data 

on community interactions by identifying projects, actors, events and, most importantly, interaction 

platforms of relevance in the respective problem field. We will focus on ecosystems of commons-

based peer production, where people organize in decentralized non-hierarchical networks, with the 

aim of communication, collaboration, creating and exchanging value (Bauwens and Pantazis, 2018). 

In addition to the “productive communities”, which entail the contributors to the innovation 

projects, these ecosystems possibly also include commons-oriented “entrepreneurial coalitions” as 

well as (non-profit) “for-benefit associations” (ibid., p. 304). Linkages between the productive 

community and the business sector may be important, as they increase the social value of peer 

innovation through commercial diffusion (Gambardella et al., 2017; Halbinger, 2018; Harhoff et al., 

2003; Korbel and Grosse, 2019; von Hippel, 2005). For-benefit associations serve as governance 

institutions for the innovation projects, supporting the infrastructure for cooperation, protecting the 

commons through licensing, managing conflicts between participants and stakeholders, fundraising, 

and assisting in the general capacity building necessary for the commons in particular fields of 

activity (Bauwens and Pantazis, 2018). To map out the communities, we will conduct social network 

analyses in the three problem areas. We will reconstruct the community networks from the ego 

networks1 of an initial list of relevant Twitter accounts. Twitter data has already been used 

successfully to examine the social structure of global maker communities (Menichinelli, 2016) or to 

map digital social innovation (Stokes et al., 2017). The list of hashtags used by the DSI4EU project2, 

renown open source communities, repositories and online forums will serve as starting points for 

detecting relevant actors and projects in a snowball approach. Interviews with practitioners will 

serve to gain a deeper understanding of communication channels, interaction patterns, rules and 

platforms. In this way, we aim to map out the relevant ecosystems of peer innovation for the three 

fields of action. 

In a second step, the accessible online data on the communication of these actors will be explored as 

potential data sources for innovation research. This part of the methodology employs web scraping 

and text mining tools to derive generalizable and preferably automated metrics that help to identify 

and assess online-based innovations in peer communities. The available data of the previously 

identified relevant community platforms will be explored with regard to its predictive value for 

successful peer innovation. Different metrics will be investigated and critically evaluated in this 

context. Ideally, the process can be largely automated and generalized in a way that it can be 

transferred easily to other peer communities and problem areas. However, the transferability of the 

approach will be tested and evaluated during the process. Our experiences with the application of 

the instruments in different case studies will be considered in developing a proposal for standardized 

peer innovation indicators. 

In a third step, the proposed indicators are subjected to critical evaluation, selection and revision. For 

this purpose, an evaluation workshop will bring together practitioners and innovation researchers to 

discuss the suitability, transferability and meaningful interpretation of the proposed indicators. The 

expert feedback serves a preselection of the most promising approaches that will be further 

improved, compiled as a toolbox and published for further use.  

                                                           
1 Ego networks describe the embedding a specific focal node in the social structure. In this case, we analyse the 
follower and followings of a specific Twitter account. 
2 #civictech, #collaborativeeconomy, #creativecommons, #crowdfunding, #crowdsourcing, #digitaldemocracy, 
#digitalhealth, #DSI, #edtech, #fablab, #govtech, #makerspace, #opendata, #openhardware, #openscience, 
#opensource, #sharingeconomy, #techforgood. 
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4. Implications for conceptualizing innovation processes as part of 

sustainability transitions: some reflections on the technological 

innovation systems approach 

After having demonstrated that peer innovation has the potential to contribute to sustainability 

transitions, proposing a definition of this type of innovation and ways to measure this phenomenon, 

we now turn to some reflections what these considerations may mean for the further development 

of the conceptualization of innovation processes as part of sustainability transitions. In particular, we 

reflect on the potential conceptualization of (peer) innovation processes within the technological 

innovation systems approach. 

The justification for and the demands on innovation policy have changed considerably in the course 

of the last decades. Much of the innovation (policy) literature focusses on innovation as a means to 

foster competitiveness and economic growth, almost irrespective of the direction of innovative 

activity (Freeman, 2002), although with some exceptions of course (Freeman, 1996). However, in 

view of the major social and environmental challenges facing society today, innovation policy has 

more and more adopted a mission-orientation that aims to support socio-technical transitions 

towards sustainability (Schot and Steinmueller, 2018; Weber and Rohracher, 2012). Science, 

technology and innovation policy is no longer about the mere expansion and acceleration of 

technological developments, but about enabling and promoting systemic innovations for a 

sustainable society. This focal shift has significant implications for the theoretical framing of 

innovation research. The new mission-orientation of innovation policy requires innovation systems to 

more systematically account for the direction of technological developments (Hekkert et al., 2020). 

The conceptual approach of innovation system has been primarily concerned with identifying 

framework conditions that are conducive to the creation and diffusion of new technologies, without 

explicit consideration of directionality except for the focal delineation of specific technologies in the 

technological innovation systems approach (TIS) which is one of four main strands of work within the 

field of sustainability transitions (Markard et al., 2012). The TIS approach has been applied to study 

the creation and development of green(er) technologies such as renewable energy or electric 

mobility/alternative transport fuels to inform policy making about barriers and drivers for 

sustainability transitions (Bergek, 2019; Bergek et al., 2015, 2008; Hekkert et al., 2007; Hekkert and 

Negro, 2009; Markard et al., 2015). The TIS framework differentiates between seven core functions 

of a technological innovation systems which need to be fulfilled well for the system to be successful 

in developing and diffusing new technologies. These are: entrepreneurial activities (F1), knowledge 

development (F2), knowledge diffusion through networks (F3), guidance of the search (F4), market 

formation (F5), resources mobilization (F6) and creation of legitimacy/counteract resistance to 

change (F7) (Hekkert et al., 2007). 

The framework assigns these system functions to different social subsystems. Firms are generally 

considered to be the major source of innovation (Fagerberg, 2018), but in the context of 

sustainability transition users have gained particular importance for promoting changes in practice as 

argued above. However, the contribution usually assigned to private households in the TIS 

framework is primarily the ‘articulation of demand’ within the ‘guidance of the search’ function (F4) 

or the ‘knowledge development through networks’ function (F3) as far as producer-user exchanges 

are concerned. However, as demonstrated above, peer innovators, as private individuals now 

perform central functions of the innovation system, such as knowledge development and resource 

mobilization, which have so far been conceptualized within the TIS approach in the realm of science, 

business and government. Therefore, in the context of peer innovation, the passive consumer has 
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become an active contributor to technological development. In the following we will therefore briefly 

(re-)visit the system functions identified within the TIS framework on the basis of Hekkert et al. 

(2007), and reflect on how the conceptualization of the system functions would need to be amended 

in order to be able to accommodate the specificities of commons-based peer collaboration. 

Entrepreneurial experimentation (F1)  

The first function is about transforming potentialities into concrete actions. Experimentation 

generates the learning experiences that may lead to technological improvements and innovation. In 

the classical understanding, visionary entrepreneurs who hope to be compensated by extraordinary 

profits in the future are willing to take on the high risks associated with investing into new businesses 

or technologies. In the case of peer innovation, experimentation is performed by actors who usually 

have no or not primarily commercial intents: Personal need, a sense for reciprocity in a community 

and process-related benefits play an important role for explaining participation, as well as altruistic 

motives or political reasons (von Hippel, 2017). Since the actors are self-motivated and are not 

interested in monetary compensation, the risks of personally engaging in experimental activities are 

lower as are the monetary costs. We therefore argue that in fields where peer innovation is a 

widespread phenomenon, the ‘pool’ of actors engaging in experimentation is much wider and more 

diverse as has been conceptualized in the TIS approach so far. 

Knowledge development (F2) 

Learning is clearly one of the most important processes for innovation to happen. Scientific findings 

are often considered the starting point for the development of new technologies. While science 

strives to explore natural laws and find universal truths (‘learning by searching’), discoveries in peer 

systems are often based on pooling and re-combining existing, but distributed latent knowledge or 

on learning from each other by recognizing differences in perceptions. Such activities could 

potentially be accommodated within the ‘learning by doing’ mode of knowledge development 

acknowledged to be important within the conceptualization of this function. However, within 

traditional TIS analysis classic innovation studies indicators such as R&D projects, patents, 

investments in R&D or learning curves are suggested by Hekkert al et (2007) to map this function 

which shows a bias towards knowledge development in firms or R&D labs. These indicators therefore 

do not capture the activities of peer innovators. We therefore think that there is a need for 

alternative indicators, which are suitable to also capturing the knowledge development activities of 

such collaborative communities. Paralleling approaches of software communities that measure 

developer activities based on data about forking and merging of source code, peer innovation 

indicators could make use of data about the online interactions of peer contributors (e.g. shared 

project documentations, instructions, files, forum queries and postings). 

Knowledge diffusion through networks (F3)  

Knowledge transfer has been of major concern of classical innovation systems studies, since 

development and application of knowledge happen in separate subsystems. Networks are therefore 

considered as important means of exchanging information between R&D actors, governments, 

competitors and the market. Hekkert et al. (2007) consider this function therefore as a form of 

‘learning by interacting’ amongst producers or also ‘learning by using’ when it comes to exchanges 

between producers and users in such networks.   

In the case of peer innovators this split between development and application of knowledge in 

separate subsystems is no longer the case as peer innovators are themselves the producers and 
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users of new knowledge. However, knowledge diffusion to other potential users outside the peer 

community may require the establishment of entrepreneurial coalitions. In terms of the indicators 

used to map this function Hekkert et al. (2007, p. 423) propose to use as proxies the “number of 

workshops and conferences devoted to a specific technology topic, and [..] mapping the network size 

and intensity over time”. Given that much peer innovation happens online, mapping workshops and 

conference may not be appropriate proxies, but mapping the (digital) network size and intensity over 

time is certainly relevant. In section 3 above we have already proposed some digital methods which 

may be appropriate and useful to trace the activities of such communities. 

In summary, within the context of peer innovation, one might suggest a combined function of 

collaborative experimentation (F1 + F2 + F3) as in peer innovation processes, the functions of 

experimentation, knowledge development and knowledge diffusion are performed within the 

productive community and largely overlap. In the course of collaborative experimentation, 

knowledge is being developed collectively and diffused through networks. Diverse experiences of 

different actors go into the development of the innovation, increase its robustness and adaptability 

to different environments. 

Guidance of search (F4)  

This function is about selecting promising directions for the innovation activities in which further 

investments will be made: “Without this selection there will be insufficient resources left for the 

individual options. This function can be fulfilled by a variety of system components such as the 

industry, the government, and/or the market. When knowledge creation (function 2) is regarded as 

the creation of technological variety, this function represents the process of selection” (Hekkert et 

al., 2007, p. 423). This selection is conceptualized as being partly influenced by users: “As a function, 

guidance of the search refers to those activities within the innovation system that can positively 

affect the visibility and clarity of specific wants among technology users” (ibid.).  

Again, this juxtaposition between the developers of knowledge and innovation and the users is not 

appropriate in the context of peer innovation, since users are the producers and vice versa. However, 

in decentralized processes of online peer communities, coordination of the direction of search is 

particularly important, since the development depends on the pooling of efforts to solve a shared 

problem. Such a focus sometimes occurs spontaneously when certain problems become so virulent 

that a large number of actors turn their attention to the issue. A vivid example may be the impressive 

peer innovation dynamics in reaction to the Corona crisis (Gegenhuber, 2020). Prize competitions 

and hackathons have been used to encourage collaborative ideation processes, but often fail to 

induce sustained efforts afterwards. Very few projects gain momentum and enter a continuous 

development process. It is an open question, how to induce, grow and potentially steer these 

dynamics. For-benefit associations seem to have an important role in creating environments that 

stabilize and support commons-based knowledge production processes, yet usually do not directly 

interfere with the direction of search. Self-imposed community standards may create focal points 

around which a concentration of efforts takes place. For instance, the use of the Arduino platform as 

a standard reference shapes collaboration in the field of electronics. The collaboration infrastructure, 

typically managed by the foundations, has certainly an important influence on the overall direction of 

development without being prescriptive with regard to the individual searches. 

An interesting research avenue to follow is the question of how mutual coordination and task 

allocation works out in egalitarian peer networks. The notion of stigmergy (Heylighen, 2016) may 

help to understand how large peer communities manage to tackle complex tasks collaboratively. It is 
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an indirect, mediated mechanism of coordination between actions, in which the trace of an action 

left on a medium stimulates the performance of a subsequent action.  

New insights on these dynamics may be created from the digital footprints left by online community 

interactions, since peer innovators typically rely on digital infrastructures to mutually coordinate (De 

Filippi, 2015). For instance, open source hardware communities have repurposed groupware 

solutions originally developed for open source software development to support their collaborative 

efforts.3 These platforms allow all members of the peer community to see the manifestations of the 

work of others, and to adapt to the needs of the system as a whole (Mies et al., 2020). Identifying the 

triggers of successful collaboration (see for instance Grosse et al., 2018) and analyzing which signals 

reinforce and encourage further contributions may help to develop instruments of peer community 

management that accommodate the principle of self-determination of the individual contributors 

and the need to concentrate collective efforts on certain challenges. 

Market formation (F5)  

The core idea of this function is that new innovations are often relatively crude, do not necessarily 

fulfil conventional user expectations, have a poor price-performance ratio and therefore have 

difficulties diffusing beyond specific niche markets (Hekkert et al., 2007). To enable economies of 

scale as well as ‘learning by using’, it is suggested that policy makers should create temporary, 

protected niche markets to allow the innovations to develop further (Smith and Raven, 2012). As 

proxies for measuring this function, Hekkert et al. (2007, p. 242) propose “mapping the number of 

niche markets that have been introduced, specific tax regimes for new technologies, and new 

environmental standards that improve the chances for new environmental technologies”.  

 

Market formation may be seen as an indication for the success of peer innovation systems, but it is 

by no means an essential requirement for the engagement in peer innovations. For instance, 

Wikipedia has successfully found its users and contributors without ever relying on a market in the 

conventional sense of the term. However, peer innovation systems, in which private individuals act 

self-motivated often lack market incentives for diffusion. The existence of niche markets then may 

help the commercial diffusion of peer innovations through business ventures. Entrepreneurial 

coalitions are considered to be an integral part of peer production ecosystems (Bauwens and 

Pantazis, 2018). The collective good however needs to be protected against private appropriation 

and enclosure by market actors. The Makerbot community may serve as an example to illustrate that 

peer collaboration may cease, when commercialization of the voluntary peer contributions is 

perceived as unfair (Tech et al., 2016). 

Resources mobilization (F6) 

No innovation is possible without the expenditure of resources. Both in-kind contributions (materials, 

equipment and tools) and services (intellectual work, time) must be invested in the development of 

new technologies. This requirement is also true for peer innovation systems. However, in the original 

framing this function is primarily to be fulfilled by governments or industries funding research and 

development. In peer innovation systems, the productive communities, i.e. private individuals in the 

household sector, provide these resources. Peer innovators invest considerable amounts of time and 

                                                           
3 The most important online tools for open source product development identified by Mies et al. (2020) include 
GitHub (a hosting provider for the distributed versioning control system Git), GrabCad (a platform for managing 
and sharing CAD files), Wevolver (a platform for sharing Open Source Hardware), Wikifactory (a platform for 
social product development), and MediaWiki (the free and open source wiki engine for Wikipedia). 
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money to create knowledge commons, given they have access to the necessary means of production. 

Easy access to the physical tools as well as possibilities to acquire the necessary skills need to be 

provided as an enabling environment for successful peer collaboration. Typically, these services are 

offered by for-benefit organizations (Bauwens and Pantazis, 2018). 

Creation of legitimacy/counteract resistance to change (F7)  

Although the dissemination of collaborative innovations does not necessarily take place via the 

market, non-commercial solutions sometimes pose a threat to established market players and 

challenge corresponding resistance. Peer communities, such as Wikipedia and Linux illustrate the 

disruptive potential of non-commercial innovations. However, such an impact on existing markets is 

uncommon. In many cases, the bottleneck is rather to create sufficient attention for a specific peer 

innovation project, in order to induce self-reinforcing collaboration activities and gain momentum. As 

the value of an individual contribution depends on the number and quality of other contributions, 

peer innovation exhibits strong network effects and the-winner-takes-it-all dynamics. Many peer 

collaboration projects rapidly reach a dead end. However, the more efforts are directed towards a 

specific undertaking, the more likely participation in its development turns out to be self-rewarding. 

Rather than counteracting resistance to change, peer innovation systems therefore need to resolve 

the problem of strategic uncertainty that each potential contributor is confronted with. Initial inertia 

therefore may be overcome by cheap signals of interest. Creating legitimacy  and continuous 

processes of evaluation and devaluation are crucial for peer innovation systems, because of their 

importance for creating a critical level of attention and momentum for specific innovation projects. 

Table 3 summarizes our arguments and proposals developed above. 

Table 3 

Summary of TIS functions, critiques and proposed amendments 

Function definition Critique Suggested amendment 

Entrepreneurial Experimentation (F1) 

 “The role of the entrepreneur is to turn 
the potential of new knowledge, 
networks, and markets into concrete 
actions to generate – and take 
advantage of – new business 
opportunities” (Hekkert et al., 2007, p. 
421) 

Actors who are interested in 
experimentation are not necessarily 
interested in financial rewards. The 
variety and diversity of actors involved 
in experimentation may therefore be 
much wider than the TIS approach 
allows for so far. 

Combine with functions F2 
and F3 and redefine as 
‘collaborative 
experimentation’ by 
entrepreneurs as well as 
other actors (such as peer 
innovators) 

Knowledge development (F2) 

“mechanisms of learning are at the 
heart of any innovation process…This 
function encompasses ‘learning by 
searching’ and ‘learning  by doing’” 
(Hekkert et al., 2007, p. 422). Indicators 
used to map this function are 1) R&D 
projects, 2) patents, and 3)investments 
in R&D. 

Need for alternative indicators to 
measure knowledge production as 
none of the traditional indicators 
capture the activities of peer 
innovators. 

Combine with functions F1 
and F3 and redefine as 
‘collaborative 
experimentation’ by 
entrepreneurs as well as 
other actors (such as peer 
innovators) 

Knowledge diffusion through networks (F3) 
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“the essential function of networks is 
the exchange of information” (Hekkert 
et al., 2007, p. 423). Indicators used to 
map this function are “number of 
workshops and conferences devoted to 
a specific technology topic, and by 
mapping the network size and intensity 
over time” (ibid). 

Given that much peer innovation 
happens online, mapping workshops 
and conference may not be 
appropriate but mapping the (digital) 
network size and intensity over time is 
certainly relevant. 

Combine with functions F1 
and F2 and redefine as 
‘collaborative 
experimentation’ by 
entrepreneurs as well as 
other actors (such as peer 
innovators) 

Guidance of search (F4) 

“This function can be fulfilled by a 
variety of system components such as 
the industry, the government, and/or 
the market. When knowledge creation 
(function 2) is regarded as the creation 
of technological variety, this function 
represents the process of selection” 
(Hekkert et al., 2007, p. 423) 

There is a trade-off between individual 
self-determination and external 
guidance. Peer innovators self-allocate 
their efforts based on personal 
interests and in reaction to the actions 
of other peers. Mutual coordination is 
the result of positive and negative 
feedback loops in the collaboration 
environment. The overall direction of 
search may be shaped by gamification 
or selectively amplifying certain peer 
signals. 

Recognize the influence of 
the infrastructure design 
on the direction of search, 
making the infrastructure 
providers (typically 
foundations) of the most 
relevant system 
component with regard to 
this function. 

Market formation (F5) 

“Policy makers support market 
formation through establishing niche 
markets, the introduction of specific tax 
regimes for new technologies, or 
environmental standards that improve 
the chances for new environmental 
technologies” (Hekkert et al., 2007, p. 
424) 

Peer innovators do not act with 
commercial intent. The existence of a 
market is therefore no precondition, 
nor does it improve the chances for 
peer innovation. However, it may help 
the wider diffusion of already 
developed peer innovations through 
entrepreneurial coalitions. 

Regard market formation 
as a function that affects 
innovation spillovers (and 
thus the creation of social 
value) rather than peer 
innovation itself. 

Resources mobilization (F6)   

“Resources, both financial and human 
capital, are necessary as a basic input to 
all activities within the innovation 
system.” (Hekkert et al., 2007, p. 425). 
The fulfillment of this function is 
assessed by asking core actors about 
access to resources. 

Peer innovators contribute their own 
resources based on self-rewards, if 
there exists an environment that 
enables and integrates their 
contributions. 

Recognize the open access 
to the physical and 
intellectual means of 
production as a required 
resource. 

Creation of legitimacy/counteract resistance to change (F7) 

“In order to develop well, a new 
technology has to become part of an 
incumbent regime, or it even has to 
overthrow it. Parties with vested 
interests will often oppose to this force 
of creative destruction. In that case, 
advocacy coalitions can function as a 
catalyst” (Hekkert et al. 2007, p. 425) 

Rather than resistance, peer 
innovation systems need to overcome 
ignorance. Processes of legitimation 
are important factors in drawing the 
attention of a critical mass of peer 
collaborators towards contributing to 
the development of a certain 
innovation. 

Recognize the importance 
of legitimization processes 
for the guidance of search 
(F4) rather than for 
market formation (F5) 
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The empirical research on household sector innovation summarized above points to the need for a 

fundamental revision of the roles of private individuals in innovation systems, as households actively 

contribute to the generation and diffusion of innovations, dedicating time and financial resources to 

the production and provision of knowledge. Although still a niche phenomenon, peer innovation will 

most likely grow, as digital tools for design, decentralized fabrication and communication and the 

necessary usage skills become more widespread, similar to the development of Open Source 

Software (see e.g. the steep increase of contributions to GitHub, Nagle, 2019). Internet platforms 

make it easy to interact, exchange knowledge, and to approach larger innovation projects. 

Fabrication laboratories and community workshops facilitate prototyping and small-scale production 

by everyone. We argue that in order to be able to analyze the role of peer networks for the 

development and scaling-up of sustainable innovations and to understand the emergence and 

dynamics of sustainable peer innovation, existing innovation models and conceptual frameworks 

such as the TIS approach need to be further developed. We have outlined some initial considerations 

above and are planning to develop them further through conducting case studies of peer innovation 

networks in the fields of energy, mobility and urban development. 

 

5. Conclusion 

New forms of collaboration among private individuals are changing the innovation landscape and 

require an updated innovation system concept in order to include all relevant actors, institutions and 

processes. With the emergent mode of peer innovation, civil society is becoming a central element of 

the innovation system. Commons-based knowledge production requires new skills on the part of the 

actors and different business models, other institutions and regulatory frameworks. Socio-technical 

infrastructures for peer collaboration are becoming essential hubs for networking, exchange and 

coordination of innovation processes and may therefore serve as data sources for the development 

of new indicators. 

Innovation indicators that capture collaboration activities of private individuals in peer communities 

are needed for several reasons. Empirical evidence raises awareness for a phenomenon, which – 

despite its dynamic development and its transformative potential – has received too little attention 

so far by policy makers and academic scholars alike. Timely and reliable information on peer 

innovation are needed to inform policymakers when setting the political agenda, when designing and 

implementing policies and for the evaluation and monitoring thereof. As innovation in the household 

sector requires very different policy support, infrastructures and institutions than innovation in the 

business sector, it is important to complement existing innovation indicators to convey a complete 

picture of the innovation landscape in all its facets. In addition, conceptual frameworks like the 

technological innovation systems approach should be further developed to better capture the 

activities of peer innovators and their contribution to sustainability transitions. 

  



17 
 

References 
Avelino, F., Wittmayer, J.M., Pel, B., Weaver, P., Dumitru, A., Haxeltine, A., Kemp, R., Jørgensen, M.S., 

Bauler, T., Ruijsink, S., O’Riordan, T., 2019. Transformative social innovation and 
(dis)empowerment. Technol. Forecast. Soc. Change 145, 195–206. 
https://doi.org/10.1016/j.techfore.2017.05.002 

Axsen, J., Sovacool, B.K., 2019. The roles of users in electric, shared and automated mobility 
transitions. Transp. Res. Part Transp. Environ., The roles of users in low-carbon transport 
innovations: Electrified, automated, and shared mobility 71, 1–21. 
https://doi.org/10.1016/j.trd.2019.02.012 

Baldwin, C., von Hippel, E., 2011. Modeling a Paradigm Shift: From Producer Innovation to User and 
Open Collaborative Innovation. Organ. Sci. 22, 1399–1417. 
https://doi.org/10.1287/orsc.1100.0618 

Bauwens, M., Pantazis, A., 2018. The ecosystem of commons-based peer production and its 
transformative dynamics. Sociol. Rev. 66, 302–319. 
https://doi.org/10.1177/0038026118758532 

Bengtsson, L., 2015. Konsumentinnovation i Sverige (Rapportserie i Industriell Ekonomi nr 3). Lunds 
universitet - Institutionen för teknisk ekonomi och logistik, Lunds. 

Benkler, Y., 2016. When von Hippel Innovation Met the Networked Environment: Recognizing 
Decentralized Innovation, in: Harhoff, D., Lakhani, K.R. (Eds.), Revolutionizing Innovation: 
Users, Communities, and Open Innovation. The MIT Press, Cambridge, MA, pp. 195–214. 

Benkler, Y., 2006. The Wealth of Networks - How Social Production Transforms Markets and 
Freedom. Yale University Press, New Haven and London. 

Bergek, A., 2019. Technological innovation systems: a review of recent findings and suggestions for 
future research, in: Handbook of Sustainable Innovation. Edward Elgar Publishing. 

Bergek, A., Hekkert, M., Jacobsson, S., Markard, J., Sandén, B., Truffer, B., 2015. Technological 
innovation systems in contexts: Conceptualizing contextual structures and interaction 
dynamics. Environ. Innov. Soc. Transit. 16, 51–64. https://doi.org/10.1016/j.eist.2015.07.003 

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S., Rickne, A., 2008. Analyzing the functional 
dynamics of technological innovation systems: A scheme of analysis. Res. Policy 37, 407–429. 
https://doi.org/10.1016/j.respol.2007.12.003 

Bergek, A., Mignon, I., 2017. Motives to adopt renewable electricity technologies: Evidence from 
Sweden. Energy Policy 106, 547–559. https://doi.org/10.1016/j.enpol.2017.04.016 

Bradonjic, P., Franke, N., Lüthje, C., 2019. Decision-makers’ underestimation of user innovation. Res. 
Policy 48, 1354–1361. https://doi.org/10.1016/j.respol.2019.01.020 

Chen, J., Su, Y.-S., de Jong, J.P.J., von Hippel, E., 2020. Household sector innovation in China: Impacts 
of income and motivation. Res. Policy 49, 103931. 
https://doi.org/10.1016/j.respol.2020.103931 

Chen, J., Su, Y.-S., de Jong, J.P.J., von Hippel, E., 2018. Household Sector Innovation in China: Impacts 
of Income and Development. SSRN Electron. J. https://doi.org/10.2139/ssrn.3205423 

De Filippi, P., 2015. Translating Commons-Based Peer Production Values into Metrics, in: Handbook 
of Digital Currency. Elsevier, pp. 463–483. https://doi.org/10.1016/B978-0-12-802117-
0.00023-0 

De Filippi, P., Hassan, S., 2015. Measuring Value in Commons-Based Ecosystem: Bridging the Gap 
between the Commons and the Market. 

de Jong, J.P.J., 2016. Surveying innovation in samples of individual end consumers. Eur. J. Innov. 
Manag. 19, 406–423. https://doi.org/10.1108/EJIM-09-2015-0093 

de Jong, J.P.J., 2011. Uitvinders in Nederland (Research Report A201105). EIM, Zoetermeer. 
de Jong, J.P.J., de Bruijn, E., 2014. Innovation lessons from 3-D printing. IEEE Eng. Manag. Rev. 42, 

86–94. https://doi.org/10.1109/EMR.2014.6966948 
de Jong, J.P.J., von Hippel, E., Gault, F., Kuusisto, J., Raasch, C., 2015. Market failure in the diffusion of 

consumer-developed innovations: Patterns in Finland. Res. Policy 44, 1856–1865. 
https://doi.org/10.1016/j.respol.2015.06.015 



18 
 

Demonaco, H., Oliveira, P., Torrance, A., von Hippel, C., von Hippel, E., 2020. When patients become 
innovators, in: Tiwari, R., Buse, S. (Eds.), Managing Innovation in a Global and Digital World: 
Meeting Societal Challenges and Enhancing Competitiveness. Springer Fachmedien, 
Wiesbaden, pp. 121–129. https://doi.org/10.1007/978-3-658-27241-8_9 

Fagerberg, J., 2018. Mobilizing innovation for sustainability transitions: A comment on transformative 
innovation policy. Res. Policy 47, 1568–1576. 

Fleck, J., 1993. Innofusion: Feedback in the Innovation Process, in: Stowell, F.A., West, D., Howell, J.G. 
(Eds.), Systems Science. Springer US, Boston, MA, pp. 169–174. https://doi.org/10.1007/978-
1-4615-2862-3_30 

Franke, N., Lüthje, C., 2020. User Innovation. Oxf. Res. Encycl. Bus. Manag. 
https://doi.org/10.1093/acrefore/9780190224851.013.37 

Franke, N., Schirg, F., Reinsberger, K., 2016. The frequency of end-user innovation: A re-estimation of 
extant findings. Res. Policy 45, 1684–1689. https://doi.org/10.1016/j.respol.2016.04.012 

Freeman, C., 2002. Continental, national and sub-national innovation systems—complementarity and 
economic growth. Innov. Syst. 31, 191–211. https://doi.org/10.1016/S0048-7333(01)00136-6 

Freeman, C., 1996. The greening of technology and models of innovation. Technol. Environ. 53, 27–
39. https://doi.org/10.1016/0040-1625(96)00060-1 

Fursov, K., Thurner, T.W., 2017. Make it work!—a study of user innovation in Russia. Sci. Public Policy 
44, 392–402. https://doi.org/10.1093/scipol/scw072 

Gambardella, A., Raasch, C., von Hippel, E., 2017. The User Innovation Paradigm: Impacts on Markets 
and Welfare. Manag. Sci. 63, 1450–1468. https://doi.org/10.1287/mnsc.2015.2393 

Gault, F., 2012. User innovation and the market. Sci. Public Policy 39, 118–128. 
Gegenhuber, T., 2020. Countering Coronavirus With Open Social Innovation. Stanf. Soc. Innov. Rev. 
Grosse, M., 2018. How User-Innovators Pave the Way for a Sustainable Energy Future: A Study 

among German Energy Enthusiasts. Sustainability 10, 4836. 
https://doi.org/10.3390/su10124836 

Grosse, M., Pohlisch, J., Korbel, J., 2018. Triggers of Collaborative Innovation in Online User 
Communities. J. Open Innov. Technol. Mark. Complex. 4, 59. 
https://doi.org/10.3390/joitmc4040059 

Halbinger, M.A., 2018. The role of makerspaces in supporting consumer innovation and diffusion: An 
empirical analysis. Res. Policy 47, 2028–2036. https://doi.org/10.1016/j.respol.2018.07.008 

Harhoff, D., Henkel, J., von Hippel, E., 2003. Profiting from voluntary information spillovers: how 
users benefit by freely revealing their innovations. Res. Policy 32, 1753–1769. 
https://doi.org/10.1016/S0048-7333(03)00061-1 

Heiskanen, E., Johnson, M., Vadovics, E., 2013. Learning about and involving users in energy saving 
on the local level. J. Clean. Prod. 48, 241–249. https://doi.org/10.1016/j.jclepro.2012.08.019 

Heiskanen, E., Mont, O., Power, K., 2014. A Map Is Not a Territory—Making Research More Helpful 
for Sustainable Consumption Policy. J. Consum. Policy 37, 27–44. 
https://doi.org/10.1007/s10603-013-9247-8 

Hekkert, M.P., Janssen, M.J., Wesseling, J.H., Negro, S.O., 2020. Mission-oriented innovation systems. 
Environ. Innov. Soc. Transit. 34, 76–79. https://doi.org/10.1016/j.eist.2019.11.011 

Hekkert, M.P., Negro, S.O., 2009. Functions of innovation systems as a framework to understand 
sustainable technological change: Empirical evidence for earlier claims. Technol. Forecast. 
Soc. Change 76, 584–594. https://doi.org/10.1016/j.techfore.2008.04.013 

Hekkert, M.P., Suurs, R.A.A., Negro, S.O., Kuhlmann, S., Smits, R.E.H.M., 2007. Functions of 
innovation systems: A new approach for analysing technological change. Technol. Forecast. 
Soc. Change 74, 413–432. https://doi.org/10.1016/j.techfore.2006.03.002 

Heylighen, F., 2016. Stigmergy as a universal coordination mechanism I: Definition and components. 
Cogn. Syst. Res. 38, 4–13. https://doi.org/10.1016/j.cogsys.2015.12.002 

Hyysalo, S., Juntunen, J.K., Freeman, S., 2013. User innovation in sustainable home energy 
technologies. Energy Policy 55, 490–500. https://doi.org/10.1016/j.enpol.2012.12.038 



19 
 

Hyysalo, S., Juntunen, J.K., Martiskainen, M., 2018. Energy Internet forums as acceleration phase 
transition intermediaries. Res. Policy 47, 872–885. 
https://doi.org/10.1016/j.respol.2018.02.012 

Hyysalo, S., Usenyuk, S., 2015. The user dominated technology era: Dynamics of dispersed peer-
innovation. Res. Policy 44, 560–576. https://doi.org/10.1016/j.respol.2015.01.002 

Jalas, M., Kuusi, H., Heiskanen, E., 2014. Self-Building Courses of Solar Heat Collectors as Sources of 
Consumer Empowerment and Local Embedding of Sustainable Energy Technology. Sci. 
Technol. Stud. 1/2014, 21. 

Kanger, L., Schot, J., 2016. User-made immobilities: a transitions perspective. Mobilities 11, 598–613. 
https://doi.org/10.1080/17450101.2016.1211827 

Kim, Y., 2015. Consumer user innovation in Korea: an international comparison and policy 
implications. Asian J. Technol. Innov. 23, 69–86. 
https://doi.org/10.1080/19761597.2015.1015672 

Köhler, J., Geels, F.W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., Alkemade, F., Avelino, F., 
Bergek, A., Boons, F., Fünfschilling, L., Hess, D., Holtz, G., Hyysalo, S., Jenkins, K., Kivimaa, P., 
Martiskainen, M., McMeekin, A., Mühlemeier, M.S., Nykvist, B., Pel, B., Raven, R., Rohracher, 
H., Sandén, B., Schot, J., Sovacool, B., Turnheim, B., Welch, D., Wells, P., 2019. An agenda for 
sustainability transitions research: State of the art and future directions. Environ. Innov. Soc. 
Transit. 31, 1–32. https://doi.org/10.1016/j.eist.2019.01.004 

Korbel, J.J., Grosse, M., 2019. Identification and classification of household sector innovation: the 
parallel product market and the importance of context and complexity. Innovation 1–23. 
https://doi.org/10.1080/14479338.2019.1653766 

Lerner, J., Tirole, J., 2003. Some Simple Economics of Open Source. J. Ind. Econ. 50, 197–234. 
https://doi.org/10.1111/1467-6451.00174 

Lüthje, C., Herstatt, C., von Hippel, E., 2005. User-innovators and “local” information: The case of 
mountain biking. Res. Policy 34, 951–965. 

Markard, J., Hekkert, M., Jacobsson, S., 2015. The technological innovation systems framework: 
Response to six criticisms. Environ. Innov. Soc. Transit. 16, 76–86. 
https://doi.org/10.1016/j.eist.2015.07.006 

Markard, J., Raven, R., Truffer, B., 2012. Sustainability transitions: An emerging field of research and 
its prospects. Res. Policy 41, 955–967. https://doi.org/10.1016/j.respol.2012.02.013 

Meelen, T., Truffer, B., Schwanen, T., 2019. Virtual user communities contributing to upscaling 
innovations in transitions: The case of electric vehicles. Environ. Innov. Soc. Transit. 31, 96–
109. https://doi.org/10.1016/j.eist.2019.01.002 

Menichinelli, M., 2016. Mapping the structure of the global maker laboratories community through 
Twitter connections, in: Twitter for Research Handbook 2015 / 2016. Presented at the 
Twitter for Research, EMLYON Press, pp. 47–62. https://doi.org/10.5281/zenodo.44882 

Mies, R., Bonvoisin, J., Stark, R., 2020. DEVELOPMENT OF OPEN SOURCE HARDWARE IN ONLINE 
COMMUNITIES: INVESTIGATING REQUIREMENTS FOR GROUPWARE. Proc. Des. Soc. Des. 
Conf. 1, 997–1006. https://doi.org/10.1017/dsd.2020.38 

Nagle, F., 2019. Government Technology Policy, Social Value, and National Competitiveness. SSRN 
Electron. J. https://doi.org/10.2139/ssrn.3355486 

Nielsen, K.R., 2020. Policymakers’ views on sustainable end-user innovation: Implications for 
sustainable innovation. J. Clean. Prod. 254, 120030. 
https://doi.org/10.1016/j.jclepro.2020.120030 

Nielsen, K.R., Reisch, L., Thøgersen, J., 2014. Users, Innovation and Sustainability: The Role of End-
users and Policy Makers in Sustainable Innovation. Copenhagen Business School, 
Copenhagen. 

Nielsen, K.R., Reisch, L.A., Thøgersen, J., 2016. Sustainable user innovation from a policy perspective: 
a systematic literature review. J. Clean. Prod. 133, 65–77. 
https://doi.org/10.1016/j.jclepro.2016.05.092 



20 
 

Nygrén, N.A., Kontio, P., Lyytimäki, J., Varho, V., Tapio, P., 2015. Early adopters boosting the diffusion 
of sustainable small-scale energy solutions. Renew. Sustain. Energy Rev. 46, 79–87. 
https://doi.org/10.1016/j.rser.2015.02.031 

OECD, Eurostat, 2018. Oslo Manual 2018: Guidelines for Collecting, Reporting and Using Data on 
Innovation, 4th Edition, The Measurement of Scientific, Technological and Innovation 
Activities. OECD, Paris. https://doi.org/10.1787/9789264304604-en 

Ogawa, S., Pongtanalert, K., 2011. Visualizing Invisible Innovation Continent: Evidence from Global 
Consumer Innovation Surveys. SSRN Electron. J. 1876186. 
https://doi.org/10.2139/ssrn.1876186 

Oliveira, P., von Hippel, E., 2011. Users as service innovators: The case of banking services. Res. Policy 
40, 806–818. https://doi.org/10.1016/j.respol.2011.03.009 

Oliveira, P., Zejnilovic, L., Canhão, H., von Hippel, E., 2015. Innovation by patients with rare diseases 
and chronic needs. Orphanet J. Rare Dis. 10, 41. https://doi.org/10.1186/s13023-015-0257-2 

Ornetzeder, M., Rohracher, H., 2013. Of solar collectors, wind power, and car sharing: Comparing 
and understanding successful cases of grassroots innovations. Glob. Environ. Change 23, 
856–867. https://doi.org/10.1016/j.gloenvcha.2012.12.007 

Ornetzeder, M., Rohracher, H., 2006. User-led innovations and participation processes: lessons from 
sustainable energy technologies. Energy Policy 34, 138–150. 
https://doi.org/10.1016/j.enpol.2004.08.037 

Raasch, C., von Hippel, E., 2013. Innovation Process Benefits: The Journey as Reward. MIT Sloan 
Manag. Rev. 33–39. 

Schot, J., Kanger, L., Verbong, G., 2016. The roles of users in shaping transitions to new energy 
systems. Nat. Energy 1, 16054. https://doi.org/10.1038/nenergy.2016.54 

Schot, J., Steinmueller, W.E., 2018. Three frames for innovation policy: R&D, systems of innovation 
and transformative change. Res. Policy 47, 1554–1567. 
https://doi.org/10.1016/j.respol.2018.08.011 

Seyfang, G., Smith, A., 2007. Grassroots innovations for sustainable development: Towards a new 
research and policy agenda. Environ. Polit. 16, 584–603. 
https://doi.org/10.1080/09644010701419121 

Shah, S., 2005. From Innovation to Firm Formation in the Windsurfing, Skateboarding and 
Snowboarding Industries (No. 05–0107), Working Papers, Working Papers. University of 
Illinois at Urbana-Champaign, College of Business. 

Smith, A., Fressoli, M., Thomas, H., 2014. Grassroots innovation movements: challenges and 
contributions. J. Clean. Prod. 63, 114–124. https://doi.org/10.1016/j.jclepro.2012.12.025 

Smith, A., Raven, R.P.J.M., 2012. What is protective space? Reconsidering niches in transitions to 
sustainability. Res. Policy 41, 1025– 1036. 

Smith, A., Voß, J.-P., Grin, J., 2010. Innovation studies and sustainability transitions: The allure of the 
multi-level perspective and its challenges. Res. Policy 39, 435–448. 

Sopjani, L., Stier, J.J., Ritzén, S., Hesselgren, M., Georén, P., 2019. Involving users and user roles in the 
transition to sustainable mobility systems: The case of light electric vehicle sharing in 
Sweden. Transp. Res. Part Transp. Environ., The roles of users in low-carbon transport 
innovations: Electrified, automated, and shared mobility 71, 207–221. 
https://doi.org/10.1016/j.trd.2018.12.011 

Stokes, M., Baeck, P., Baker, T., 2017. What Next for Digital Social Innovation? London, UK. 
Tech, R.P.G., Ferdinand, J.-P., Dopfer, M., 2016. Open Source Hardware Startups and Their 

Communities, in: Ferdinand, J.-P., Petschow, U., Dickel, S. (Eds.), The Decentralized and 
Networked Future of Value Creation: 3D Printing and Its Implications for Society, Industry, 
and Sustainable Development, Progress in IS. Springer International Publishing, Cham, pp. 
129–145. https://doi.org/10.1007/978-3-319-31686-4_7 

Tietz, R., Morrison, P.D., Luthje, C., Herstatt, C., 2005. The process of user-innovation: a case study in 
a consumer goods setting. Int. J. Prod. Dev. 2, 321–338. 
https://doi.org/10.1504/IJPD.2005.008005 



21 
 

Vasileiadou, E., Huijben, J.C.C.M., Raven, R.P.J.M., 2016. Three is a crowd? Exploring the potential of 
crowdfunding for renewable energy in the Netherlands. J. Clean. Prod. 128, 142–155. 
https://doi.org/10.1016/j.jclepro.2015.06.028 

von Hippel, E., 2017. Free Innovation. MIT Press, Cambridge, MA. 
von Hippel, E., 2005. Democratizing Innovation. MIT Press, Cambridge, MA. 
von Hippel, E., 1976. The dominant role of users in the scientific instrument innovation process. Res. 

Policy 5, 212–239. 
von Hippel, E., de Jong, J.P.J., Flowers, S., 2012. Comparing Business and Household Sector 

Innovation in Consumer Products: Findings from a Representative Study in the United 
Kingdom. Inst. Oper. Res. Manag. Sci. Inf. 58, 1669–1681. 
https://doi.org/10.1287/mnsc.1110.1508 

von Hippel, E., de Jong, J.P.J., Rademaker, D., 2017. UAE Household Sector Innovation. Mohammed 
Bin Rashid Centre for Government Innovation, Dubai. 

von Hippel, E., Ogawa, S., de Jong, J.P.J., 2011. The Age of the Consumer-Innovator. MIT Sloan 
Manag. Rev. 53, 1–16. 

von Krogh, G., Spaeth, S., Lakhani, K.R., 2003. Community, joining, and specialization in open source 
software innovation: a case study. Res. Policy 32, 1217–1241. 
https://doi.org/10.1016/S0048-7333(03)00050-7 

von Krogh, Haefliger, Spaeth, Wallin, 2012. Carrots and Rainbows: Motivation and Social Practice in 
Open Source Software Development. MIS Q. 36, 649. https://doi.org/10.2307/41703471 

Weber, K.M., Rohracher, H., 2012. Legitimizing research, technology and innovation policies for 
transformative change: Combining insights from innovation systems and multi-level 
perspective in a comprehensive ‘failures’ framework. Res. Policy 41, 1037–1047. 

 

 

 

   

 



Responsible Sourcing on the Rise? Framing 
Responsibility in Global Mineral Supply Chains 

 

Abstract 

The European Green Deal promotes a fundamental transition towards the de-carbonisation of 

Europe. To accomplish this feat, European economies need to phase-out fossil fuels at an 

unprecedented scale. However, this substitution of fossil fuels substantially increases demand for 

mineral resources to enable the transition to climate neutral modes of production and infrastructure 

in sectors such as Renewable Energy, Mobility and Electronics. During the last decade, for example, 

the renewable energy sector drove demand for rare earths extraction, whereas the rising demand for 

e-mobility will intensify sourcing of cobalt and lithium, which are primary components of batteries in 

electric vehicles.  

To navigate the transition towards climate neutrality in a sustainable way, increased resource 

governance is required. Recently, the discourse on Responsible Sourcing (RS) of mineral resources 

has gained momentum in the public and private arena. In addition, RS takes a global supply chain 

approach that tries to minimize social, economic and environmental impacts of extracting, 

processing and manufacturing.  

In our paper, we investigate the current transition of global mineral supply chains towards RS. We 

have conducted qualitative expert interviews with representatives from academia, policy, industry 

and civil society organisations and a systematic literature review to analyse this transition towards 

RS. Based on the method of framing analysis, we assess (1) the discursive framing of RS and (2) the 

uptake of sustainability and transition concepts in the RS discourse for each of the stakeholder 

groups.  

In the 1990s, the discourse was highly fragmented between different stakeholder groups, such as 

industry and civil society organisations. Later on, first approaches addressing RS, such as the “United 

Nations Global Compact” in 2005, the United Nations Guiding Principles on Business and Human 

Rights or the OECD Due Diligence Guidance for Responsible Supply Chains of Minerals from Conflict-

Affected and High-Risk Areas in 2011, respectively, have been developed. These early RS discourses 

were operating in different knowledge systems and were subject to controversies between the 

different stakeholder groups.  

Overall our results show that the development of the concept RS depicts a transition pathway 

following the three phases of preparation, navigation and stabilization. The three phases of the 

transition can be observed in relation to the emergence and evolution of RS. Some discursive 

cohesion on human rights issues can be observed within current RS schemes, but only on certain 

topics, whilst the discourse on other issues of RS is still fragmented. This indicates that the discourse 

of RS is currently in the navigation phase.  

 

 

 

 



Introduction 

 
Escalating climate change, growing inequalities and the recent Covid-19 pandemic (Sovacool et al., 

2020) have laid bare the fundaments of our globalized economic systems. Responding to these multi-

dimensional crises, visions of planetary stewardship (Steffen et al., 2011; Galaz et al., 2012; Hughes 

et al., 2013), transition management (Rotmans, Kemp and Van Asselt, 2001; Grin, Rotmans and 

Schot, 2010; Loorbach, Frantzeskaki and Avelino, 2017), and responsible resource governance (Ali et 

al., 2017; Endl, 2017) have gained momentum among policymakers, researchers and civil society 

organisations. All of them share the normative premise that society needs to reconfigure our 

fundamental relationship with nature and establish socially just, environmentally sound and 

economically viable socio-ecological systems (Liu et al., 2007; Folke et al., 2011; Pelling, Manuel-

Navarrete and Redclift, 2012; Haberl et al., 2016). 

Recently, the European Commission announced the European Green Deal to be the political 

landmark of the continent's transformation towards sustainability. Therein, the European 

Commission commits to a carbon-neutral Europe by 2050. To accomplish this feat, European 

economies need to phase-out fossil fuels at an unprecedented scale (European Commission, 2019) 

For example, the growing demand for clean energy technologies will increase by about 500 % by 

2050 for minerals such as cobalt, lithium and graphite (Hund et al., 2020). During the last decade, for 

example, the renewable energy sector accelerated rare earths extraction (Dominish, Teske and 

Florin, 2019; Teske, 2019), whereas the rising demand for e-mobility intensified sourcing of cobalt 

and lithium, which are the primary components of batteries in electric vehicles (UNCTAD, 2020; Alves 

Dias et al., 2018).  

To navigate the European transformation towards climate neutrality in a sustainable way, increased 

resource governance is required (Ali et al., 2017). In the context of mineral resources, the concept of 

Responsible Sourcing (RS) has gained increasing attention among policymakers, researchers and civil 

society organizations. In a nutshell, RS takes a global supply chain approach to mitigate social, 

economic and environmental impacts of extracting, processing and manufacturing (IRMA, 2018; van 

den Brink et al., 2019; Responsible Minerals Initiative, 2020) 

In the last decades, transitions researchers have studied socio-ecological transformations at different 

spatial and temporal scales (Sieferle, 2001; Fischer-Kowalski, 2011; Coenen, Benneworth and Truffer, 

2012; Essletzbichler, 2012; Rohracher and Späth, 2014) in various sectors (Geels and Verhees, 2011; 

Binz et al., 2016; Nilsson and Nykvist, 2016) and in different world regions (Swilling, Musango and 

Wakeford, 2016; Fuenfschilling and Binz, 2018; Wieczorek, 2018). For this paper, we adopt a 

transitions research perspective (Van Den Bergh, Truffer and Kallis, 2011; Geels et al., 2017; Köhler et 

al., 2019) to better understand the transformation of global mineral value chains towards RS:  

(1) The transition towards RS shows similar trajectories of change as other transformations of 

coupled socio-ecological systems: in the first phase, dominant socio-technical regimes erode. 

Environmental degradation, social unrest, economic uncertainties or other perturbations question 

existing modes of resource governance (“preparation”). In reaction, alternative visions on possible 

socio-technical regimes gain momentum and compete with each other (“navigation”). The third 

phase stabilizes a new socio-technical form of resource governance that frames collective action 

(“stabilization”) (Moore et al., 2014; Herrfahrdt-Pähle et al., 2020). (2) The transition towards RS may 

create unintended side-consequences. Transformation towards a new socio-technical regime bears 

risks of shifting the burden onto vulnerable parties, such as when climate migration is framed as an 

adaptation strategy, rather than critically addressing systemic drivers of change (Blythe et al., 2018). 

Consequently, every transformation creates winners and losers. In addition, prevailing societal 



differentiation leads to an unequal distribution of benefits and opportunities created by new socio-

technical regimes (Sovacool, 2012). (3) Therefore, transformations are inherently political processes, 

in which different actors in the transitions arena struggle to assert their contending interests. 

Transition actors bring contrasting knowledge, experiences, strategies and problem framings to the 

table (Smith and Stirling, 2010; Meadowcroft, 2011). As Rosenbloom (2018) puts it, “[in every 

transition process] actors strategically leverage ideas to frame issues and technologies in order to 

privilege certain courses of action, thereby maintaining or disrupting socio-technical system 

configurations and constituting unfolding pathways to sustainability.” (Ibid. 131) 

In the following sections, we draw on the method of policy framing analysis (Rein and Schön, 1993; 

van Hulst and Yanow, 2016) to investigate the transition of global mineral supply chains towards RS. 

We conducted expert interviews with practitioners and researchers in the field. We use expert 

interviews and discourse analysis to reconstruct different dominant framings in the evolution of the 

RS discourse and argue that early, highly fragmented and incommensurable framings of RS 

(“preparation phase”) are maturing to a level of discursive cohesion (“navigation phase”) and have 

the future potential to foster large-scale, systemic change in global mineral value chains 

(“stabilization phase”). Since the early 1990s, the RS discourse (1) has shifted its focus on the entire 

minerals value chain, from mining to the down-stream company; (2) has a broader scope in terms of 

minerals (IRMA, 2018; Steel Stewardship Forum, 2020); (3) takes a multi-stakeholder approach and 

combines public and private resource governance; (4) permeates between, and engages with, 

different sectors (UNCTAD, no date; Alves Dias et al., 2018; Dominish, Teske and Florin, 2019); and 

(5) integrates social, economic and environmental impacts. However, we argue that the stabilizing RS 

discourse follows the concept of “weak sustainability” only. To foster large-scale, systemic change 

along the entire value-chain, the RS discourse needs to follow notions of “strong” sustainability 

(Costanza and Daly, 1992; Ekins Et Al., 2003; Roome, 2011). 

The paper is structured as follows: (1) In the first section, we give a concise and systematic overview 

on the academic literature and assemble a range of current Responsible Sourcing schemes, both 

private and public. Additionally, the fragmented discourse on sustainability governance is thematised 

and suggestions on how to align it internationally are presented; (2) After stocktaking, we introduce 

our methodological approach and research design with an overview of how our methods will serve to 

answer our research questions; and (3) The third section presents our findings and analysis of the 

collected data. It will present the current state of the RS discourse along with an analysis of its 

framing over time. To use terminology from the transition literature, the time dimension will focus 

on the preparation phase (1990-2010), the navigation phase (2010-present) and the stabilization 

phase (future). This analysis will highlight the evolution of the RS discourse, outlining its ongoing 

dynamic evolution; and (4) In the discussions section, we will relate our findings to our initial 

hypotheses and discuss the evolution of the RS discourse. The three phases of a transition, and how 

the evolution of RS is aligned with them, is also shown in this section.  

 

Background 
 
Introduction to RS schemes 

The transition to a low/no carbon economy as decided in the Paris Agreement, will require more and 

more sourcing of minerals to be used for new technologies. This will create many new challenges 

(human & social, environmental, economic) that need to be addressed to ensure this transition is not 

built on the exploitation of other people or the environment. Therefore, ‘new links are needed 

between existing institutional frameworks to oversee responsible sourcing of minerals, trajectories for 



mineral exploration, environmental practices, and consumer awareness of consumption impacts’ (Ali 

et al., 2017: 367). 

The issues linked to unsustainably sourced minerals that have become more apparent in the last two 

decades, (have the potential to) negatively affect a multitude of actors along global mineral value 

chains. This has been identified by policymakers and private actors alike. Therefore, international 

organisation have passed laws/recommendations regarding responsible sourcing and many 

companies, business associations and initiatives have come up with their own RS schemes (Kickler 

and Franken, 2017). 

The different schemes address a variety of issues, commodities, levels of the value chain, types of 

mining and actors. These include non-commodity specific mining schemes (IRMA, ICMM), commodity 

specific mining schemes for gold (Cyanide Code, WGC). Additionally, there are many supply chain 

focused schemes that focus on specific commodities, e.g. 3TGs (CFSP, iTSCi, LBMA). Moreover, there 

are other schemes that focus solely on individual commodities, i.e. gold (Fairmined), diamonds (RJC), 

and aluminium (ASI). All of these schemes have various focal points, such as health & safety of 

workers, preventing the funding of armed groups, preventing child and forced labour, or some 

environmental aspects, such as water pollution or biodiversity loss. The last division of these 

schemes is whether they focus solely on LSM, ASM or on both (Kickler and Franken, 2017). 

In addition to these privately initiated schemes, there are some international standards that have 

been created by international organisations or national governments. The biggest one is the OECD 

Due Diligence Guidance for Minerals from Conflict Affected and High Risk Areas (OECD, 2018).This 

scheme focuses on supply chain due diligence in terms of preventing human rights abuses and 

preventing the funding of armed groups. There are other national requirements for 

importing/manufacturing/processing minerals, such as Section 1502 of the Dodd Frank Act (US 

Securities and Exchange Commission, 2012). This scheme, however, is based on the OECD Due 

Diligence Guidance (OECD, 2018). The most prominent private scheme, focusing on all aspects of the 

supply chain and proactively supporting stakeholders to participate by providing a multitude of 

resources and options for support, is the Responsible Minerals Initiative (RMI) (Responsible Minerals 

Initiative, 2020). 

Definitions of Responsible Sourcing 

Ideally, responsible sourcing in a circular economy would include recycling to reuse old minerals, but 

we are focusing on the primary extraction of materials and the responsible sourcing of those in this 

paper. Our data collection was focused on experts with knowledge in minerals sourcing and global 

supply chains. Additionally, our interest on challenges along global mineral value chains guided our 

research accordingly. As has been shown in the paragraphs above, Responsible Sourcing can be 

interpreted in a number of different ways, none of the aforementioned schemes has attempted to 

come up with a standardised definition of RS, the approach varies according to the context of the 

scheme.  

However, this attempt has been done by other actors (van den Brink et al., 2019b) ‘the management 

of social, environmental and/or economic sustainability in the supply chain through production data’, 

who compare this definition to others, such as ‘responsible sourcing, also referred to as supply chain 

responsibility, which is a voluntary commitment by companies to take into account social and 

environmental considerations when managing their relationships with suppliers’ by the International 

Chamber of Commerce (International Chamber of Commerce, 2008).  

Other definitions aim at the purchasing process, giving the responsibility to the manufacturers, not to 

the mining companies, e.g. ‘responsible sourcing is demonstrated typically through an organisation’s 



procurement policy, via its purchasing decisions and practices’ (Glass et al., 2012). (van den Brink et 

al. (2019) propose to see RS as an umbrella term encompassing all sourcing designed to be ‘socially 

responsible’, ‘green’ or ‘sustainable’, focusing on two managing approaches; supply chain due 

diligence and sustainability schemes.  

Fragmented sustainability governance 

Several papers point towards the fragmentation of sustainability governance. Actors have a hard 

time aligning their sustainability governance due to several different factors. These factors include 

specific characteristics of the minerals extractives, trading and processing industry leading to a 

variety of governance schemes being created by individual actors, to respond to their individual 

contexts and needs. Next comes the fact that there are only few references for governance schemes 

(e.g. OECD due diligence guidance), but these leave too much room for interpretation by individual 

actors. This leaves open governance gaps that private actors can fill by setting their own governance, 

leading to various fragmented approaches (Fransen and Conzelmann, 2015). A third factor is the 

difference in organisational structures and interests, e.g. different decision-makers will frame 

sustainability differently. Another point is that the scope of governance is a driving factor for the 

fragmentation  (Heidingsfelder and Beckmann, 2019). This fragmentation becomes apparent when 

analysing various RS schemes, as Kickler and Franken 2017 have done. Their analysis has shown that 

even though many concepts overlap, there is a lack of one standardiSed approach to creating a RS 

scheme. 

The case for aligning sustainability governance 

This fragmentation of governance stands in the way of creating the most thorough and effective 

response to issues related to mineral sourcing. Several experts have given a range of 

recommendations on how to address this issue and streamline global RS processes. These 

recommendations can be grouped into a few overarching topics, which, together, make a set of 

recommendations that thoroughly examine and point towards a solution to the issue of fragmented 

mineral sourcing governance. A general opening consideration is about creating a coherent 

international framework or standard when it comes to the responsible sourcing of minerals. This 

would entail devising a common international framework denoting the main sustainability issues 

related to mining. This would serve as the basis for a coherent discussion on adequate measures to 

reduce the negative social and environmental impacts of mining (Kickler and Franken, 2017). To 

ensure the effectiveness of such a framework, it must have fair principles to prevent certain actors, 

such as poorer countries, smaller companies or ASM miners, to be disadvantaged from adhering to 

this framework. Measures, such as the financial support of poorer countries as support to 

implementing the framework, are crucial to make such a framework mutually beneficial for all actors 

along the supply chain (Biermann et al., 2015). 

 

The first topic within which these recommendations can be grouped is international standard setting. 

The first consideration for this topic is to create a standard, outlining the best practices for mineral 

sourcing on a global scale. This should cover every step of the supply chain and be broad enough to 

cover all minerals, e.g. broad considerations of social and environmental issues (Ali et al., 2017). Such 

a standard needs to have low barriers to entry to facilitate the participation for smaller actors. It 

could have several steps with different requirements, but with the ultimate goal that participants 

improve along the several steps (Kickler and Franken, 2017). Naturally, such a broad framework 

could not cover all the complexities of the value chains of individual minerals, but it would serve as a 

reference and allow other schemes to be compared against a standard, which would increase their 

comparability as well (Ibid.) This standard would also provide the opportunity to communicate 

agreed upon best practices of sourcing (Ali et al., 2017). 



The next step after establishing such a framework would be to devise international guidance 

documents based on the principles of the aforementioned international standard. The focus of these 

guidance documents would be to cover any existing gaps in sustainability governance that have been 

identified, e.g. an issue related to the sourcing of a specific material or in a specific area of the world 

or climate zone (Kickler and Franken, 2017). 

 

Many suggestions on the alignment of sustainability governance focuses on measures to be applied 

directly to the extractives industry. The first step would be for the international community to decide 

on targets for global mineral sourcing, and improve its coordination. This would require the 

collaboration of many actors, but would allow the more effective monitoring and mitigating of the 

issues arising from mineral extraction (Ali et al., 2017). 

 

On a policy level, states should include mineral extraction and its effects into climate and energy 

goals (Sovacool et al., 2020). One suggestion inherent to the aforementioned measures would be to 

upgrade the environmental institutions of the UN in order to create a body that has the authority 

and know-how to implement them (Biermann et al., 2015), e.g. creating discourse, drafting the 

standards, overseeing transition processes, etc. Such an institution could also work on closing gaps in 

the sustainability governance in relation to the sourcing of minerals, on both a national and an 

international level (Biermann et al., 2015; Bringezu et al., 2016). 
 

The future of Responsible Sourcing 

Two (inter)national, frameworks will become effective in the near future. The first is the EU conflict 

minerals regulation, planned for 2021, and the second is the Swedish ‘legislation on traceability and 

labelling of sustainable minerals and metals’. The EU conflict minerals regulation does not include 

new or innovative measures, rather it is an enforcement of the OECD Due Diligence Guidelines; the 

regulation emphasises the five-step approach outlined in the Guidance. These steps include: 1) 

establish strong company management systems; 2) identify and asses risks in the supply chain; 3) 

design and implement a strategy to respond to identified risks; 4) carry out an independent third-

party audit of supply chain due diligence; and 5) annually report  on supply chain due diligence. The 

EU conflict minerals regulation has one section for each of these five steps (European Commission, 

2017). 

 

Research for the Swedish ‘legislation on traceability and labelling of sustainable minerals and metals’ 

has been assigned to the Swedish Agency for Growth Policy Analysis. They concluded that the most 

important part of a traceability scheme is that it should include a holistic overview of the 

sustainability among manufacturers and products. Three main considerations to be kept in mind to 

ensure the effectiveness  of an RS scheme have been identified. First, the selection of relevant 

information needed to create a credible traceability system would need to be transparent and 

verifiable. Then, implementing strategies to enhance the effectiveness and uptake of the scheme, 

looking at other schemes’ strengths and weaknesses and draw lessons from them, and,lastly, 

thinking of strategies to increase the demand for products with responsibly sourced materials 

(Persson, 2019). The findings of the agency were that governments can create incentives for non-

state actors to participate in RS schemes-. This is in line with the literature advocating for increased 

sustainability governance by state actors. 

 

Methods 

 
The following section describes the paper’s research question, data collection, coding and analysis 

approaches.  



The paper focuses on the following research questions addressing the concept and discourse of 

responsible sourcing of mineral raw materials: 

1. What is the general perception of the concept of responsible sourcing over time? 

a.  What are the different stages/phases of development of the discourse on 

responsible sourcing. Does the evolution of RS follow a classic transition pathway 

(preparation – navigation – stabilisation)? 

b.  What were important factors that facilitated the concept’s development over 

time? 

2. What is the role of environmental important aspects or dimensions in the concept 

responsible sourcing? 

a. What is the general understanding of an environmental dimension in RS? 

b. What were important drivers that facilitated the transition to integrate an 

environmental dimension into RS discourse? 

3. What is the role of the different mineral value chain aspects or elements in the concept of 

responsible sourcing? 

a. What is the general understanding of a value chain / holistic value chain in RS? 

b. What were important drivers that facilitated the transition to a holistic value 

chain approach in the RS discourse? 

The authors used in-depth semi-structured interviews with experts that are working on responsible 

sourcing topics in various backgrounds. For that purpose, the authors conducted two rounds of data 

collection. 

The first round of data collection was comprised of in-depth, semi-structured interviews with 12 

interview partners representing experts from academia (n=6), Civil Society Organisations and NGOs 

(n=2), and consultancies and policy think-tanks (n = 4) that worked on various topics of responsible 

sourcing (e.g. sustainable mining practices, standards and certification of responsible sourcing 

practices of companies in the battery-value chain, civil society networks on advocacy and agenda 

setting for human rights in the electronics sector). The selection was based on an initial screening of 

experts in the European research project RE-SOURCING, working on different topics of RS. Interview 

partners were selected based on their expertise and willingness to participate. The authors 

conducted all interviews face-to-face (3 via digital means) and in English. 

The purpose of the first round of interviews was to generate a general understanding of the concept 

of RS and what aspects, dimension, and challenges play an important role in the current discourse. 

Against this background, the first round of interviews informed and defined a more nuanced set of 

research questions (i.e. 1.1 to 1.3) next to the more general research question (i.e. “1.”). Additionally, 

the first round of interviews was complemented with a desk-research of meta-analysis/study papers 

and conceptual articles on the topic of RS. The results of this desk-research informed and defined a 

more nuanced set of research questions.  

The second round of interviews has been conducted with interview partners from industry (n=2) and 

public administration (n = 1) implementing practices of responsible sourcing. Interview partners were 

selected based on their expertise and willingness to participate. We used an in-depth semi-

structured interview questionnaire to generate results on practitioner and real-world view on the 

discourse of RS. The second round of interviews will be complemented with three additional 

interviews to provide a heterogeneous and full picture of the concept of RS.  

For the desk-research and the first round of interviews, we conducted a thematic analysis on the 

concept of responsible sourcing. The results provided a more in-depth definition of responsible 



sourcing and recent discourse on RS (aspects and dimensions) that further differentiated the 

research questions and informed the questions of the second round of interviews.  

For the second round of interviews, we conducted a more in-depth thematic analysis. In order to 

enable fluent conversation, the questions were structured along longitudinal aspects, drivers of 

change exemplified via, for example, stakeholders or actions, and responsible sourcing aspects (value 

chain & environmental dimension). In a next step, interview data were transcribed and coded using 

CAQDAS (NVivo, version 12). Using thematic and interpretative analysis (Richards, 2015; Saldaña, 

2016) and the authors applied a mixed coding approach. Descriptive and open coding was performed 

by assigning codes to transcribed text line by line in an iterative process. For that purpose, in a first 

step, automatic coding via word frequency analysis (options “with stemmed words”) was used 

followed by an iterative process of contextual interpretation of word frequency text coding results. 

This resulted into higher level categories and sub-categories (axial coding). Mapping out categories 

and sub-categories with regards to their frequency helped to identify emergent concepts and 

categories (selective coding). 

 

Results 
 

In the following paragraphs, our research describes the discourse on the concept of responsible 

sourcing based on two rounds of expert interviews. The first round of interviews is reflected in the 

results section by defining the more specific discourse elements – a) holistic value chain approach 

and b) environmental dimension – that can be found in the second part of the results section (4.2 

and 4.3). The second round of interviews describe the general time evolution of the concept of 

responsible sourcing, and, in addition, informed by the first round of interviews, more deeply informs 

the two discursive elements of a) a holistic value chain approach and b) environmental dimension. 

Against this background, the results section is divided into a first section describing the general 

discourse of responsible sourcing, and into a second section that more thoroughly investigates the 

role of two specific discursive elements a) holistic value chain approach (4.2) and b) environmental 

dimension (4.3).  

  

4.1 General discourse on responsible sourcing: past – present – future outlook 
Overall, the development of the concept with regards to its past, present and future outlook discourse 

can be generally perceived as: 

1. a first phase (past) describing past development and emergence of RS regarding problem 

perception and initial awareness with first formation of solutions, actors and instruments;  

2. followed by a second phase describing the present state of increasing momentum on problems 

awareness and focus on developing solutions and building up of capacity for implementing 

solutions in the private sector; and  

3. third phase describing the future outlook of RS characterised by normalising and further 

differentiation of the concept (inclusion of environmental dimensions and extension of the 

value chain perspective with regards to a more holistic approach including both up-stream as 

well as down-stream perspectives). This part will be further discussed in sections 4.2 and 4.3. 

  

 



Table 1: Overview of past, present and future discursive elements along topic & problem perception, 

value chains, material focus, actors involved, and geographic scope and scale.  

  PAST PRESENT FUTURE 

Overall 
discursive detail 

Concrete mentioning of 
actors, instruments, time-
frame 

Concrete mentioning 
of actors, instruments, 
time-frame 

Very vague and 
general comments on 
the discourse 

Topics & 
problem 
perception 

 less attention, 
marginalised topic, only 
related to a specific 
geographic scope 

 Conflict minerals  

 human rights violations 
  

 Accepted as a 
reality / problem 
to solve 

 Cost factors next 
to responsible 
sourcing 

 Wider uptake 
and level playing 
field for RS 

 Private sector 
Solutions: 
Standards, 
reporting, 
certification 

 Transparent flow 
of information in 
the supply chain 

 Problem of 
information 
manipulation 

 Problems will be 
resolved; the 
wider uptake of 
RS practices will 
have largely 
resolved the 
problems 

  

Value-chain 
focus 

 upstream  less clear 
differentiation 
between up- and 
downstream  

 focus also on 
other supply 
chain actors as 
well as 
downstream 
focus 

No differentiation 

Material focus  3TG and few other 
metals 

 Non-material 
specific 

 Extension to 
other material 
groups 

 Non-material 
specific 

  

Actors involved  NGOs, media, 
international 
organisations originally 

 Followed by national 
governments and 
business actors 

 Primarily 
business sector 
centred with a 
differentiation 
on individual 
companies as 
well as macro-
economic / 
market focus 

 Less focused on 
national 
government and 
other actors 

Business actors will 
have implemented RS 
practices 

Geographic 
scope and scale 

African Great Lake Region 
  

No differentiation No differentiation 

  



4.2 Past state of RS: emergence and problem awareness 
A Material and regional focus 

Overall, in the past, the perception of RS was quite narrow with regards to regional or scale aspects 

(world regions focus: African Great Lakes region), material focus (only a few materials: 3TGs and other 

metals) as well as value chain perspective (focus on upstream problems: primary extraction or primary 

sourcing of materials & human rights problems in the African Great Lakes region).  

Our results indicate that there are re-occurring topical, material and regional scale aspects mentioned 

throughout the interviews. First and foremost, the topic material aspects focus around conflict 

minerals – the 3TGs: tin, tantalum, tungsten and gold - dominated the discourse on responsible 

Sourcing in the past. Interviewees directly relate to this material focus by statements such as “… it's 

[the concept of RS] really related to metals and, in particular, so-called conflict minerals in the Great 

Lakes Region (i.e. African Great Lakes Region with countries Burundi, the Democratic Republic of the 

Congo, Kenya, Malawi, Rwanda, Tanzania and Uganda) of tin, tungsten, tantalum and gold. But I would 

say that the change I've seen over the past five years is, it's certainly become more nuanced… “ or 

“…avoiding contributing to conflict and conflict minerals as opposed to a comprehensive perspective 

on risk…”. In an indirect way, the material focus was related to a specific regional and scale aspect in 

the sense that the conflict minerals (3TGs) where mainly sourced from the Great Lakes Region in Africa 

and that early responses to combat sourcing from conflict minerals targeted countries in that region 

(“… establishment of the group of experts on the Great Lakes region”; “…sourcing Policies with regard 

to high risk areas [i.e. primarily the Great Lakes region] in ASM by banks, and funds and investors, 

commodities traders”). In that sense, the problem awareness was very much limited to a specific 

regional scale (i.e. high risk areas as defined by the OECD or African Great Lakes Region) and materials 

(i.e. 3TG and other metals). Overall, from the perspective of past developments of RS, there was no 

mentioning or notion of the concept of RS covering the whole value chain of raw materials sourcing 

and manufacturing that spanned globally across different world regions.     

Phase 1 “Awareness and advocacy”: Prominent actors and topics: Media attention and NGO 

advocacy  

Similarly, a common aspect mentioned was that in the first phase, media, as well as NGOs, were very 

much involved in the problem setting as well as facilitating advocacy for change (“Amnesty 

International Report on some of the extractive industry.” or “We've also seen many more metals in the 

last three years come under more scrutiny from advocacy and media”). Also, but to a lesser extent, 

actors such as citizens in the sense of consumers as well as general advocacy for human rights 

protection (“But, I think that my sense is that the discourse began with media and consumer interest. 

[…], the implications, frankly, the human rights implications of global trade that hadn't really been 

appreciated much prior to 20 years ago.” or “And then, we've also seen many more metals in the last 

three years come under more scrutiny from advocacy and media,…” or “supply chains that were 

particularly facing consumer”). Primarily, research or media attention (research for advocacy or NGO 

reporting) was a major instrument or driver for the development of what should be later on more 

explicitly be known as RS.  

Phase 2: “Initial Response”: First solutions and business interests on the rise 

In addition to the role of media and NGOs for creating problems awareness and advocating for change, 

the business and industry sector has been mentioned as providing important milestones for the 

development of RS as a concept or solution.  There are several angles from which the industry sector 

contributed: One angle was the increasing demand on due diligence considerations facilitated by 

requirements, standards (US Dodd Frank Act in 2008/2009 or London Metals exchange requirements) 

https://en.wikipedia.org/wiki/Burundi
https://en.wikipedia.org/wiki/Democratic_Republic_of_the_Congo
https://en.wikipedia.org/wiki/Democratic_Republic_of_the_Congo
https://en.wikipedia.org/wiki/Kenya
https://en.wikipedia.org/wiki/Malawi
https://en.wikipedia.org/wiki/Rwanda
https://en.wikipedia.org/wiki/Tanzania
https://en.wikipedia.org/wiki/Uganda


or guidelines (publication of OECD Due diligence guidelines in 2010). Next to the external drivers for 

business actions on RS was the business sector’s own motivation in terms of commercial interests to 

further the RS concept: In the sense of applying due diligence in supply chains provided more 

information and gave more power over ones’ supply chain, and, ultimately facilitating security of 

supply (“expanding or different Supply chains have attracted new kinds of interests also because of 

perhaps less altruistic or less reputational related concerns and interests.” Or “more strictly commercial 

incentives are starting to spur interests from new actors, or, or at least spur deeper engagement, and 

deeper commitment to responsible sourcing by some actors.”). Furthermore, the initial media attention 

on the negative human rights implications were perceived by companies as the potential to loose 

reputation.   

  

 4.3 Present state of RS: increasing momentum - Expansion & differentiation in the 
business sector 
Overall, our results indicate that the present-day discourse on responsible sourcing is heavily 

dominated by the emergence of private and public sector actors and actions addressing solutions for 

responsible sourcing. Moreover, a common aspect among interviewees is the perception that private 

sector actors, actions and challenges are in the focus of the discourse.   

Among the private sector discursive elements, we can further differentiate on macro-economic and 

sectoral perspectives, as well as individual firm and business perspectives.  

On the level of individual firms and businesses, we observed the following elements as driving the 

current discourse on RS: 

 The role of modern technology plays an ever larger role for companies to actually implement 

RS practices (“So, you have a modern information technology, like block-chain and cloud 

computing, but if you don't have it, of course, it's a problematic.”) 

 Business leaders versus “status quo” lobbying actors: On the firm or individual business level, 

we observed one ambiguous element of the private sector actors that has been highlighted by 

different interviewees: On the one hand, private sector actors being role models, front runners 

and using it as a new business opportunity, and, on the other hand, private sector actors using 

their vested interests to manipulate and steer the debate via, for example, their own standard 

development initiatives that influence policy-making and requirements thereof.    

 Responsible sourcing next to cost considerations: There also seems to be two contrasting 

views on the way responsible sourcing is perceived with regards to cost factors: While there is 

a growing concern that responsible sourcing while be side-lined due to commercial interests 

or on the basis of reducing costs, there is also the idea that it should responsible sourcing 

should be more integrated into contractual obligations next to commercial or cost 

considerations. (“business that is accustomed to operating more exclusively on the basis of 

commercial considerations, making sure that responsible sourcing is fully integrated into their 

commitments and culture” next to “Making sure that expectations are included in contracts 

and that there are clear consequences for, for, not meeting them.”) 

 On the level of macro-economic or market considerations, we perceived that the discourse was 

primarily about the following aspects 

 The establishment of broader framework conditions that RS practices become a reality:  The 

establishment of a level playing/ a critical mass of companies field so that there is a different 

expectation on the market (“that market expectations are such that a sufficient critical mass 

of companies are implementing responsible sourcing such that there's a level playing field”)  



 Industry sector wide collaboration facilitates the adoption of responsible sourcing practices: 

industry sector wide collaboration for the establishment of requirements, such as industry 

standards, certification schemes or independent third party auditing etc., in order to build-up 

capacity and expertise in individual firms to understand the importance, as well as to comply 

with RS.  

 In contrast to this aspect, there is also the fear that industry initiatives will dilute and define 

what responsible sourcing means on their own terms/by defining their owns standards to 

more likely further vested interests (for profit-making) instead of more socially or 

environmentally responsible practices (“But you have a lot of risk of vested interests. The 

company, especially big ones, have so much power that they actually can develop their own 

systems to  influence the systems so they define what’s sustainable.”) 

4.4 Future outlook: Widespread application of RS 
In general, the results from our interviews indicate that RS practices will be widely implemented and 

problems related to responsible sourcing will be largely resolved (“Well, I don't think we're going to be 

talking about it. Because it will be achieved.” Or “I think, at least, with the progress we seem to be 

making, my strong hope, and reasonable expectation, would be that responsible sourcing is a norm…”). 

However, the responses from the 3 interviewees were  to some extent rather vague and did not 

provide much detailed information about how RS was to be achieved. However, there is a tendency 

among interviewees that the wide-spread application of RS in the business sector will be achieved due 

to a the widespread market penetration of standards (“there's little, if any, market, for, materials and 

mineral, ordinary materials that are not sourced according to those standards and that reporting, is 

strong enough in order to demonstrate those commitments and those practices”), as well as the use 

of innovative solutions for information transfer along value chains and reporting due diligence.  

Discussion 
 
Overall, our results show that the development of the concept RS depicts a transition pathway 

following the phases of preparation, navigation and stabilisation. The three phases of the transition 

can be seen very well in relation to the emergence of RS in the past.  

The results indicate that the first phase (“Awareness and advocacy”) of the transition, preparation, 

has been primarily initiated by NGOs and other civil society actors (Interview partners 1 and 2). 

Against this background, problem awareness has been created on human rights abuses in the 

extractives industry of minerals. These issues were then taken up by the media and gained more 

attention in the public eye (interviewee 1). Once these issues were more broadly communicated and 

brought to a higher level of public awareness, governments and individual business actors had little 

choice but to act towards mitigating these issues. This is shown by the creation of most current RS 

schemes after 2012 – shortly after the ‘OECD Due Diligence Guidance for Responsible Supply Chains 

of Minerals from Conflict-Affected and High-Risk Areas’ was published (Kickler & Franken 2017). This 

dynamic started the transition towards Responsible Sourcing, since it was the first time that sourcing 

practices were challenged, which consequently caused a disruption to the status quo of the up-

stream extractive sector. 

As it became apparent that this topic gained more and more attention in the public sphere and with 

policymakers, the industry had to take actions to protect their business interest and stay competitive 

– phase 2 (“Initial Response: First solutions and business interests on the rise”). However, without 

any concrete external drivers, the industry sector response was limited. Only once international 

organisations and national governments took first actions, such as the ‘OECD Due Diligence Guidance 

for Responsible Supply Chains of Minerals from Conflict-Affected and High-Risk Areas’ or the Conflict 



Minerals Provision of the Dodd Frank Act, a multitude of individual companies or business initiatives 

came up with their own schemes on RS (Kickler and Franken, 2017). This external driver initiated the 

second phase of the transition, characterised by a variety of new approaches being created (Moore 

et al., 2014; Herrfahrdt-Pähle et al., 2020). Indeed, as outlined by Kickler & Franken 2017, the results 

of our interviews and the analysis of current RS schemes, we are currently situated in the 

“navigation” phase of the transition towards Responsible Sourcing. Our research further confirmed 

that these newer schemes often went further than focusing on upstream actors as the OECD 

guidance does. Tthus, a holistic approach to mineral value chains was pushed to the foreground of 

the RS debate (Crowell, 2016; IRMA, 2018; Coppermark, 2020). Concretely, this broader approach 

takes into account more impact areas than just human rights, such as environmental (e.g. cyanide 

free gold), economic (e.g. bribery prevention) and materials beyond 3TGs (e.g. copper, aluminium) 

(Kickler and Franken, 2017). This diversification is further proof that the transition to Responsible 

Sourcing follows a traditional transitions pathway. 

Our data from the interviews suggest that the transition to RS (a system where all sourcing practices 

along the mineral value chains will be responsible) will be completed in the third phase of 

“stabilisation” in the next two decades (interviewee 1). This has been argued by several interview 

partners by stating that the market forces will play a major role in making non-responsibly sourced 

minerals unprofitable. The assumptions behind these statements are that the market will be 

permeated by RS schemes to an extent that it will be impossible to engage in practices not 

corresponding to current RS practices. As is suggested by Biermann et al.(2015), Kickler and Franken 

(2017) and Sovacool et al. (2020), on the other hand, this transition can only be effectively achieved 

through increased global sustainability governance. Before a strong sustainability governance 

framework is established, some actors will always try to increase their profit by relying on unethical 

methods. Essentially, actors will try to manipulate and shape the discourse and set the agenda 

according to their benefit, as it is one of the main problematic areas within a transition (Smith and 

Stirling, 2010; Meadowcroft, 2011). This could take the form of big players potentially creating their 

own governance/RS schemes to decide themselves what is considered responsible sourcing and 

potentially informing the public discourse in a way that diminishes the general expectation of RS.  

It shows that our results, to a large extent, reflected the authors’ initial hypotheses on the topic as 

mentioned in the abstract and introduction. We overestimated the level of cohesion in the RS 

discourse, as we found out that the RS discourse is still fragmented (Heidingsfelder and Beckmann, 

2019). Nonetheless, our research indicates that the discourse has experienced some degree of 

cohesion, as can be seen by a general alignment of a majority of RS schemes partially focusing on 

human rights Due Diligence. Moreover, our results depicting the development of the concept of RS 

over time show large similarities with the classic characteristics of a transition, as outlined in the 

current transitions literature (Smith and Stirling, 2010; Meadowcroft, 2011; Moore et al., 2014; 

Herrfahrdt-Pähle et al., 2020). 

In line with this, we originally set out to investigate the permeation of environmental principles in RS 

the current RS discourse. Our assumption was that the environmental aspect of Responsible Sourcing 

would be as represented as the human rights aspect today. During our data collection, we have seen 

that the focus of many RS schemes are still human rights related. An explanation for this could be 

that environmental issues of global mineral value chains are very diverse and show a strong variation 

between different geographies. Only very few statements by our interview partners talked about 

environmental issues in RS as a standalone issue. It was rather the case that when RS is mentioned 

the topics are listed as human rights, environmental and economic, or focusing on human rights 

alone. 
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1. Introduction 
The core competencies of Higher Education Institutions (HEIs), or universities (including universities of 
applied sciences), are education and research. This scientific specialization determines professional roles 
and qualification expectations towards and of lecturers and researchers at HEIs. However, different 
disciplinary discourses e.g. in management sciences and sustainability sciences discuss this as a limitation, 
especially with regard to a ‘gap’ between theory and practice potentially resulting as a problem of 
employability of students and applicability of results for robust problem solution (Van de Ven/Johnson 
2006). Both individual scholars, but also organizational structures such as departments or some HEIs as a 
whole have taken these considerations up in developing pedagogic and scientific justifications for teaching 
and research that also consider societal impact (e.g. transdisciplinary teaching and research, citizen science, 
real world labs etc.) complementary to mere analytical scientific positions, principles and methods. One 
special case are engaged forms of teaching and research in the field of sustainability sciences driven by 
individual our groups of HEI members, which is an example for the challenges arising when individual 
bottom-up initiatives are mainly not institutionalized (Maassen et al. 2019, Krainer and Winiwarter 2016).  
On the organizational level HEIs develop ideas and strategies for third mission and/or sustainability 
activities, but the aspiration level as well as their implementation varies considerably and is often limited 
due to the freedom of scientific staff whether to engage or not (for Germany see Pasternack et al. 2018, 
Hechler/Pasternack 2018, for an international overview see Maassen et al. 2019). While the variety of 
approaches and practices is not a problem per se, a missing operationalization limits orientation and 
possibilities of HEI leaders to strategically develop the third mission field (Maassen et a. 2019). 
 
Against this background, our contribution takes the example of sustainability oriented science-society 
interactions with a focus on practitioner-university cooperation. We build on the notion of sustainability 
transfer by Nölting et al. (2020). Sustainability transfer is one approach for a sustainability transformation, 
to which also science is contributing to (see WBGU 2011 on transformative science). It refers to transfer of 
knowledge, ideas and technology in order to promote sustainable development by means of bi-directional 
exchange between universities and practitioners, which, ultimately generates improved sustainability 
outcomes. Those processes of sustainability transfer are, up to now an under-researched field with different 
experiences in diverse societal fields which requires further conceptualization in order to better understand 
and this develop capabilities of HEIs and individuals to the formula “from knowledge to action” in a reflexive 
way (Nölting et al. 2020).  
 
We discuss sustainability transfer as interactions between science and societal actors within transition 
processes striving for contributions to sustainable development. This approach implies that not only 
individual researchers and projects as temporal organisations, but HEIs as a whole engage in sustainability 
transfer (Trencher et al. 2014). By doing so they presumably enter a field of tension, as can be expected from 
‘typical’ experiences of researchers who already aim to co-develop system, target and action knowledge 
together with practitioners and testing it in diverse societal fields, formats, temporal forms, and intensity of 
interaction, e.g. in transdisciplinary research (Defila and DiGiulio 2016, Schuitem and Sintov 2017). HEIs 
interested in strengthening their sustainability transfer activities, therefore have to develop specific 
sustainability transfer capacities and consider issues of organizational change. Questions arise for how to 
design a) effective forms and formats for this exchange, b) communication and feedback loops between all 
actors involved, c) innovative functional interfaces for exchange particularly accessibly by societal actors, and 
how to d) address issues of modification and adaption of evaluative criteria, both for scientific and practical 
activities. Internationally, universities have started to elaborate these questions and be seen as in a transition 
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process in-the making, yet, conceptual ambiguity hampers strategic orientation and operationalization 
(Maassen et al. 2019). 
 
Research on sustainability transfer in-the-making can be situated at the interfaces between organizational 
research, especially research and education research on the one side and sustainability transformation re-
search in socio-technical systems and regimes such as energy, mobility, land use, food on the other side. 
While the former needs to be sensitive with regards scalar aspects (individual, groups up to whole organiza-
tion engaging in temporal project and network organisations), the latter brings in a knowledge domain spe-
cific, spatial and temporal dimensions.  
 
Our contribution seeks to advance the conceptual and empirical foundations of sustainability transfer at HEIs 
in order to tap HEIs’ full potential as an actor in sustainability transition and to uncover limitations. In a first 
step, we formulate conceptual considerations by embedding sustainability transfer in the logic of practises 
and organizational thinking of HEIs. By doing so, we develop an analytical framework for an empirical survey 
to capture sustainability transfer activities at a concrete HEI, namely the Eberswalde University for Sustainable 
Development, one of the frontrunner universities in Germany with a distinct sustainability profile 
(www.hnee.de). This case allows to test and discuss the suitability of our approach as an instrument 
supporting HEI’s to build their development of third mission strategies on an empirical knowledge base. 
 
The following aspects need to be taken into consideration for conceptualising and methodologically opera-
tionalizing sustainability transfer: 

• The relevant institutional environment (of HEIs but also of the practitioners side such as enter-
prises, communities, non-profit organisations); 

• the pre-existing (knowledge) structures and processes within and between the organisations in-
volved in sustainability transfer activities predetermining the room for manoeuvre and the norma-
tive orientation towards sustainable development; 

• new rules and formats that allow members of HEIs and practice organisations to implement sustain-
ability transfer activities and thus contributing to sustainable development. 

•  
Our research questions are 
Q1: What kind of forms and formats of sustainability transfer can already be found in education and research?  
Q2: How do lecturers and researchers perceive dilemmas occurring at the interface? What are the benefits, 
drivers and barriers for teaching and research personnel to engage in different forms of (sustainability) 
transfer? 
Q3: What are the benefits and limitations of the proposed concept of ‘sustainability transfer’ with regard to 
clarifying individual and organisational dilemma situations of science-practice interaction in sustainability 
transitions? 
 
2. Definition and conceptual basis of sustainability transfer 
In a first part of this section we define our conceptual understanding of sustainability transfer. Second, we 
embed this notion of sustainability transfer in the logic of action of HEIs and their members. Third, we 
operationalise forms and formats of sustainability transfer in order as a basis of the survey. 
We understand transfer at higher education institutions (HEIs) as voluntary exchange of knowledge, 
technologies, ideas and experiences between actors of HEIs and actors from outside the university system, 
referred to as practitioners. Such practitioner-university partnerships concentrate primarily on solving 
practical problems in society respectively in real life. Practitioners are business, policy, administration, 
associations and other organisations from civil society, initiatives and citizens as well as scientific 
organisations. Such interactions take place in teaching, research and third mission activities of HEIs (Nölting 
et al. 2020).  
 
We conceptualise transfer for sustainable development as a specific form of transfer, namely such 
practitioner-university partnerships in teaching and research that contribute to or strive for sustainable 
development in society. It is characterised by (explicit) sustainability goals of each transfer activity as well as 
a description and reflection of the (un-)intended sustainability impact. Results of sustainability transfer are 
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first concrete contributions to sustainable development such as projects, models, technologies concepts, or 
discussions about sustainability. Second, it strengthens the capacity of the transfer partners to act for 
sustainable development through (mutual) learning processes and developing key competencies for 
sustainability such as the ability to innovate, systemic thinking, precaution, strategic and normative 
competence (Nölting et al. 2020, Trencher 2014). 
 

 
Fig. 1: Sustainability transfer as a normative orientation for designing and practicing university-society 
interaction (source: own) 
 
We focus on sustainability transfer in teaching and research because there transfer partners discuss content 
and approaches how to tackle sustainability problems jointly (see fig. 1). In addition to that, we understand 
third mission of HEIs as an interaction with actors from outside academia related to a societal demand being 
loosely coupled with teaching and research (including third party funded research) but not being part of 
mandatory tasks of HEIs (Henke et al. 2016, p. 18; Henke et al. 2017). According to this definition third 
mission comprises continuing education, transfer of knowledge and technologies as well as societal 
engagement and public relations of HEIs. Obviously, there is a large overlap between transfer and third 
mission. However, in our understanding third mission sets rather framework conditions and structures for 
transfer activities and provides communication channels, exchange formats, network management and 
resources, while sustainability transfer is bound to knowledge intensive processes that typically require 
scientists and problem solving practitioners to engage, which can but must not happen within formats 
provided by third mission activities. As a consequence, transfer in third mission takes place at another level 
than in teaching and research, third mission is rather a supporting format and enabling environment and 
organisational culture of an HEI.  
 
Currently, third mission, transfer and sustainability transfer are not yet driving forces at HEIs in Germany, 
but science communication and transfer are getting more and more political and societal attention 
(Bundestag 2020). Yet, internationally, more activities can be found than the discourse about the ‘ivory 
tower’ of science and the ‘death valley’ between science and practise (Maassen et al. 2019). The discussion 
on needed changes entails on the one side, supporting structures and services for research and society, but 
also the capabilities, incentives and career criteria for researchers engaging in communication and transfer 
(Maassen et al. 2019).  For this reason, we embed the idea of sustainability transfer in the dominant 
thinking and justification of HEIs with their core tasks of research and education. However, there are 
continuous discussions on roles and expectations in more or less engaged forms of research not only 
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individual scientist’s roles or within research projects as temporal organisations (Pielke jr. 2012, Wittmayer 
and Schäpke 2014, Hilger/Wanner 2018), roles of lecturers and the implications arising from that for the 
organizational level of HEIs (Pasternack et al. 2018, Hechler/Pasternack 2018). One fierce controversy in this 
context was a discussion about the role of transformative science (Schneidewind/Singer-Brodowski 2014, 
Strohschneider 2014, Grunewald 2015). In order to respond to this debate, research about existing 
practices are needed (Bundestag 2020, Maassen et al. 2019). Not only policy makers, but also HEI leaders 
need an overview of forms, qualities and quantities of their interrelations with society, if they want to take 
an informed position to know and shape their (member’s) role(s) for tackling global challenges in their 
specific contexts and knowledge domains. However, the field of science-society interrelations with science 
communication, knowledge and technology transfer, forms of inter- and transdisciplinary research or citizen 
science is fragmented and rooted in different scholarly traditions and practices, spread across disciplines 
and HEI organisations. What is more, impact detection of research is difficult (Nagy et al. 2020). The range 
of formats and practices of transfer need to be explored and empirically captured to inform HEIs beyond 
reporting that is only shaped by expectations of research policy makers (Henke et al. 2016, Maassen et al 
2019). 
 
Different scholarly fields contribute to the study of HEI-society interrelations, among which we focus on HEI 
organization research, innovation systems and transition research as well as research about 
transdisciplinarity. One research strand investigates – among other things – how HEIs handle their 
interrelations with societies as an organization (Hechler and Pasternack 2012). Scholars in sustainability 
sciences, innovation (systems) and transition research conclude from more distanced analyses, that 
effective HEI-society relationships are a mean in order to unlock HEIs potential to effectively contribute to 
societies’ knowledge intensive sustainability, digitalization and development challenges (Dlouha et al. 2018), 
yet also requires professional standards (Feretti et al. 2016). Transdisciplinary scholars are practicing 
different intensities of non-scientific stakeholder participation in research processes from informing to 
consulting up to co-producing knowledge through joint experiments and through reflexion and research 
about transdisciplinarity advance the practices of science-society interactions, yet at the individual and 
research project or network level.  
 
On the other hand, societal actors (policy makers, stakeholder groups, experts, municipalities, the public) 
call for these contributions beyond trickle-down or spillover effects by assigning HEIs and universities core 
roles in transformation processes (e.g. scientists for future), whereas others stress the need to negotiate 
scientific evidence democratically in societal discourses before decision making.  
 
Over that last decades an intensive discussion on whether distanced or engaged research can provide 
knowledge on how sustainability issues can be handled, is under way. In principle, this relates back to an old 
discussion on the relation between theory and practice, providing three lenses. First, it can be seen as a 
knowledge transfer problem (Van de Ven/Johnson 2006). It assumes that practical knowledge (Know How 
on how things are done) in a professional field stems at least in parts from scientific knowledge. Therefore, 
knowledge transfer is a problem of translation and diffusion of knowledge to practice. Second, theory and 
practice can be seen as two kinds of knowledge, each with its own claim on what is true (ontology) and 
ways to address different questions (epistemology). Differences between both are not opposing, but 
complementing each other. Van de Ven and Johnson (2006), but also scholars from other domains open a 
third view: the gap between theory and practice is a problem of knowledge production that can be 
addressed though so called ‚engaged scholarship‘ where researchers and practitioners co-generate 
knowledge. This is also a core argumentation of transdisciplinary scholars, arguing that the wicked nature of 
sustainability problems requires not only different disciplinary knowledge, but also the engagement of 
practitioners in research processes (e.g. Hirsch-Hadorn et al. 2008, Lang et al. 2012), assuming that critique 
and exploration of fields of tension leads to new knowledge (Jahn 2013).  
 
This opens up a new perspective on, if, and how the level of HEI as long term organisations needs to be 
considered in the light of increasing importance of temporal project organisations to conduct research. 
Worldwide, HEI’s, science policy makers and society are not clear about what university-society 
interrelations are under the vague umbrella of ‘third mission’ and how it should be conceptionally and 
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strategically developed and operationalized (Maassen et al. 2019). And how a HEI can handle the dilemmas 
between distanced and engaged science in addition to individual scientist’s positioning on their roles 
(Köhler et al. 2019). Schneidewind and Singer-Brodowski (2014) argue that the implications of this 
discussion call for adaptations even in the whole science system. Yet, it needs to be debated whether this 
challenges scientific quality standards (Strohschneider 2014, Grunwald 2015), and therefor asks for new 
criteria evaluating the quality of such engaged (transdisciplinary) research if universities were to become 
transformative actors (Krainer and Winiwater 2016).  
 
From a more abstract system’s perspective of higher education research, scientific credibility is generated 
through its own independent rules, on the other side the scientific system is dependent on other societal 
systems’ contributions, e.g. the law system, the political system, the education system etc. 
(Hechler/Pasternack 2012). Designing the relation of a HEI with its surrounding system is a strategic possibility 
for HEI leaders to develop a specific (sustainability) profile (Pasternack/Hechler 2018). On the other side it is 
discussed in how far universities can effectively implement such strategies top-down given that scientific 
communities are the reference systems for individual researchers thus giving impetus to bottom-up processes 
for HEIs self organisation (Hechler/Pasternack 2012). On the contrary, Maassen et al. (2019:20) argue, that 
the need to position themselves within society is rather a MUST for HEI’s in order to renew their individual 
legitimization in the 21st century and needs to be developed as a specific coherent fit (ibid:21). 
 
In more ‘practical’ terms, similarly to individual scientists, also HEIs are both motivated but also challenged 
by this societal expectation to deliver to succeeding in sustainability transition processes by creating fruitful 
science-society interactions which foster societies’ capabilities for the transformation of societal consumption 
and production patterns. 
 
In order to discuss the implications of an engaged mode of research and education in sustainability transfer 
some conceptual clarifications are needed. On the organizational level of HEI, a methodological approach 
needs to be developed that allows discussing the positioning of HEIs on empirical findings on the manifold 
mechanisms of HEI-society interrelations and research and education. So far, there are only few scientific 
concepts and empirical analyses available, mainly case-based descriptions (Maassen et al. 2019). To address 
these issues we suggest to conceptualize, organize and analyze practitioner-university cooperation as what 
we call sustainability transfer in-the-making. For this reason, we operationalize the characteristics of sus-
tainability transfer for the empirical survey. 
 
A first step is a differentiation of the intensity of practitioner-university cooperation. We distinguish three 
degrees of intensities: offer, exchange and co-production. Sustainability transfer can be differentiated 
according to how complex the interaction between university and practitioners is. The differences do not 
imply any judgement; the levels each have advantages and disadvantages, as shown in Figure 2.  
 

 
Figure 2. Degrees of complexity of transfer (own diagram). 
 
Provision of knowledge: The basic form of transfer includes all cooperation between the university and ex-
ternal partners. In the foreground is a largely unidirectional transfer of knowledge, technologies, and ideas 
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from university to practice. At its own initiative, the university provides societal actors with findings, 
knowledge, and products from teaching and research without getting feedback on societal needs and the 
impact from the practice partners. Such forms of transfer can be carried out with few resources and have a 
comparatively extensive coverage or reach many people, while the intensity of interaction is low. Examples 
are exhibitions, popular science and transfer publications, lectures, scientific training, science communica-
tion, or technology transfer in companies. 
 
Interaction: The university actors strive to ensure that their transfer activities are effective in practice; this 
requires input and feedback loops from the practitioners to the university. Universities survey the needs 
and problems in practice and try to determine, or at least estimate, the impact of a transfer. Reciprocal ex-
change between university actors and practitioners is thus a key characteristic. Examples are mutual prob-
lem descriptions for knowledge-based problem resolution or mutual evaluation of knowledge and technolo-
gies in the respective context of activity.  
 
Co-production: If universities want to address sustainability problems and contribute to solving them, then 
joint knowledge production as equal partners makes sense. All transfer partners contribute their competen-
cies, strengths, and perspectives to joint learning and research processes as part of co-production. Examples 
are joint problem descriptions, joint development of guiding principles and sustainability visions, and the 
development of transformative solutions (e.g., in real-world laboratories).  
According to these degrees of complexity we developed a heuristic of (sustainability) transfer activities in 
teaching, research and third mission – understood as framework conditions and structures for transfer ac-
tivities providing communication channels, exchange formats, network management and resources. Fur-
ther, these transfer activities are classified with regard to the complexity of the interaction. In table 1, differ-
ent forms and formats of sustainability transfer in education, research and third mission are displayed. 
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Action field education  

Embedding processes of teaching and learning in real 
world settings; design competence for sustainability (e.g. 
concept of Education for sustainable development)   

research 
research for and with practitioners on real world problems  
(e.g. oriented on concepts of transdisciplinary sustainability 
science) 

Third Mission  
Communication and supporting 
structures 

actors Lecturers practitioners  researchers practitioners HEI organisation 

HEIs’ offer  
Definition 

(from/ out 

of the 

university) 

Lecturers present topics and 

questions from the practical 

field in class, they invite 

practitioners into the classroom 

Practitioners 

contribute to classes 

and bring in their 

topics and questions, 

they inform about the 

(professional real) 

world 

Research questions and results are 

prepared and presented an offer for 

practical use 

Steering problems, 

questions, themes, 

projects for research; 

research results are 

being used, praxis 

offers to research  

The university creates 

infrastructures and services for 

supply-side transfer formats  

• Iniviting practitioners to 

courses: praxis experts, 

stakeholders report  

• Using teaching examples 

from practice in courses (e.g. 

question, case study, role 

play)  

• Project and final thesis: de-

veloping solutions for practi-

tioners (questions and infor-

mation from praxis)  

• Excursions to or with praxis 

partners  

• Professional educa-

tion (e.g. certifi-

cates, schooting li-

cense, certificate 

forest pedagogics, 

quality manage-

ment TÜV) 

• Open professional 

event (students, 

lecturers visit pro-

fessional congress, 

farmers regular’s ta-

ble) 

• Popular science publications (articles in 

professional journals, brochures) 

• Handout for practitioners (manuals, 

checklists, recommendations etc.) 

• Public relations communication on re-

search results (websites, flyer, press re-

leases, interviews) 

• Public presentations, panel discussions 

in professional events, Blogs (research-

ers communication about research)  

• Exhibitions on the basis of research  

• Provisioning of scientific expertise for 

policy and society (position paper, ex-

pert opinions of scientific advisory 

councils)  

• Developing patents, license agree-

ments, models, suggestions for norms 

etc. 

• Using scientific of-

fers (e.g. reading 

articles, check-

lists, implement-

ing expert recom-

mendations)  

• Offer to science 

(e.g. website with 

research ques-

tions from the 

real world)  

Internal science 

communication 
• University internal commu-

nication 

 
External  
• Press work 

• Open day 

• exhibitions 

• websites 

• social media 

• Corporate design and layout 

• Collaboration on Transfer 

• Consulting for communica-

tion (concepts etc.) 

• Fair events  

• Alumni work 
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exchange 
Definition 

(for praxis, 

for 

practitioner

s …) 

Lecturers and students work on 

questions from the real world 

for practitioners and exchange 

several times, continuously.  

Praxis delivers 

questions, themes, 

problems, information; 

gives feedback on 

ideas and solutions. 

Researchers pick up questions, problems, 

themes from the real world; exchange 

during the research process with 

practitioners several times on results. 

Practice actors 

deliver questions, 

problems, themes, 

information, give 

feedback on 

(interim) results  

The university offers formats in 

which lecturers, researcher and 

practitioners can exchange.  

• Developing solutions for 

practitioners actors within a 

course  

• Team-teaching with practi-

tioners (joint preparation 

and teaching oft he course)  

• Project and final thesis: de-

veloping solutions with prac-

titioners (question and infor-

mation from practice, joint 

supervision, results: recom-

mendations, concepts, plans)  

• dual degree programs 

• [teaching method: problem 
based learning] 

• supervision of in-

ternships  

• Praxis consultation 

for degree pro-

grams (e.g. praxis 

council)  

• dual degree pro-

grams 

• Mentoring and 

coaching for stu-

dents by praxis 

• Prices for relevant 

student research 

(sustainability-, en-

vironment prize)  

 

 

 

 

 

 

 

 

 

 

 

 

 

• Consulting for enterprises, policy, asso-

ciations (advisory board, hearing, ex-

pert communication, expert report) 

• Research workshop with practitioners 

on questions of implementation and 

validation of research results from a 

practice perspective  

• Participation in professional networks 

and clusters (thematic or sectoral)  

• Patent and li-

censing agree-

ments 

• Assessment if sci-

entific results 

from praxis per-

spective (Valida-

tion, Workshop)  

• Recommenda-

tions for imple-

mentation 

• Frame for dialogue formats  

• Cooperation agreements 

with businesses, public 

agencies and municipalities  

• Start-up activities support 

and consultation  
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Co-produc-
tion 
Definition 

(jointly with 

practitioner

s…) 

Lecturers, students and practitioners jointly develop 

questions, problems from the real world, joint learning 

processes with all participants, exchange on joint 

problem definition, scoping, developing solution 

approaches, validation and assessment of results  

Researchers and practitioners work on joint questions, problems 

from the real world to generate system, target and/ or action 

knowledge; joint/ shared responsibility for application, testing, 

implementation  

The university provides formats 

in which lecturers, researchers 

and students are supported in 

their co-creation  

• Using learning methods that 

explicitly refer to praxis (re-

search based learning, pro-

ject based learning, Service 

Learning) 

• Project and final thesis: de-

veloping solutions jointly 

with practitioners (joint de-

velopment of questions, 

scoping, joint supervision, 

and valuation through practi-

tioners) 

• Learning places for 

service learning, 

project based learn-

ing (e.g. farmers, 

social services) 

• (praxis mentor/ 

coach for lecturers) 

• Transdisciplinary research projects with practitioners: joint 

problem description, co-design of research projects  

• Transdisciplinary projects with praxis, joint development/ co-

production of sustainability innovations, solutions, overall 

concepts  

• Transdisciplinary research projects with practice: test, prove 

of solution approaches and implementation (co-implementa-

tion)   

• Joint scientific publications with praxis 

• Research formats: action research, real world labs  

• Societal engagement (e.g. 

cultural, social and ecologi-

cal offers for and by stu-

dents) 

• Developing and shaping 

cooperation and strategic 

partnerships for sustaina-

ble development through 

joint activities 
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3. Methods 
In order to underpin our conceptual approach empirically, we chose an explorative mixed methods ap-
proach. Our methodological approach puts a HEI and the micro-level of sustainability transfer structures 
and processes in the center of considerations for empirically investigating, analyzing and later on co-design-
ing and testing more systematic new processes of university-practice interactions in-the-making in an in-
depth case study. Our contribution builds on an ongoing empirical study of sustainability transfer activities 
executed within four different departments at the Eberswalde University for Sustainable Development in 
Germany, where the authors are located. The Eberswalde University was chosen for its outstanding focus on 
sustainability studies and the presence of multiple university-practice research cooperation pre-existing to 
our study. It is a paradigmatic example of a university (of applied sciences) that has taken a position as a 
whole organization to develop its relation to different fields of practice in sustainability transitions.  
 
The methods are: 
a) An internet and document research of transfer activities, sustainability engagement and third mission 

activities of HEIs and research organisations. 
b) Explorative interviews with deans of the four departments and the transfer respectively third mission 

division of the Eberswalde University for Sustainable Development for about 1-1.5 hours about their 
understanding of (sustainability) transfer, current activities at the department, and requirements for 
further sustainability transfer.  
Due to the Corona pandemic three out of four expert interviews with deans were conducted. 

c) A quantitative and qualitative questionnaire directed to all teaching and research staff as well as staff in 
the sustainability management and third mission unit for reporting their sustainability transfer activi-
ties. The survey takes place in July 2020 with about 150 employees of the Eberswalde University. It is 
organised as an online questionnaire addresses: 
• applied formats of transfer 
• thematic topics of sustainability transfer in teaching and research 
• the cooperation partners from the praxis 
• restrictions for sustainability transfer and a personal valuation of the sustainability transfer activities 
Further, participants are requested to give a short description of up to three concrete sustainability 
transfer activities in order to produce a compilation of cases at the Eberswalde University 

 
Further planned methods building on these empirical results are  
• expert interviews about interesting cases of sustainability transfer at the Eberswalde University; 
• workshops with each department presenting and discussing results. 
 
At the time of submitting our paper, the survey is not finished yet, but preliminary results will be presented 
at the IST conference. 
 
4. Results 
4.1 Document analysis 
The Eberswalde university of applied science is rooted in a strong forestry science tradition initiated at the 
Berlin university in 1770, funded with support of Alexander von Humboldt in 1830 as a higher institute of 
forestry in order to better link theory, teaching and forestry practise. The university was re-funded in 1992 
and not only broadened its forest and environment spectrum to land use and organic farming, wood engi-
neering and economics, but since 2010 has a distinct sustainability profile. Currently, the university is in the 
process of redefining it’s transfer strategy, aiming to incorporate existing buttom up initiatives, e.g. a sci-
ence-practise network on different topics in the field of organic food and farming as a basis to further de-
velop it’s overall understanding and transfer ambition. 
Besides its transfer strategy does the university possess a transfer catalogue which informs about transfer 
related activities at each functional unit and each institute of the university. This document seeks to support 
the universities’ outreach strategy. 
 
4.2 Explorative interviews with deans of departments and third mission division 
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The assumption of the HEI, which has been developed in a longer strategy process was that more transfer is 
taking place in education and research than reported due to an unclear understanding of transfer. This as-
sumption was confirmed in the three explorative interviews with deans and vice deans. 
 
Understanding of (sustainability) transfer. The interviews displayed a very broad range of conceptions and 
understandings of (sustainability) transfer. Also, the assumption, that for many professors (sustainability) 
transfer is a concept difficult to connect to own knowledge production and teaching practices was con-
firmed. In the forest department, an example for a presumably especially high share of ‘unknown’ transfer 
activities was assumed in the field of teaching, due to a strongly developed tradition to formulate Bachelor 
and Master thesis topics together with actors from practice, e.g. forest administrations. Also transfer activi-
ties in research beyond what is required from third-party funded projects was unknown, due to conceptual 
ambiguity. The Faculty of Landscape Management and Nature Conservation showed a well-developed con-
ceptualization of sustainability transfer with several research groups and projects contributing to sustaina-
bility transfer. It’s shared understanding was two-sided exchange with practice for elaborating joint targets 
for research activities. Beyond the individual level, one working group had even established a partner net-
work with exchange and coordination mechanisms. Yet, despite this very advanced practice and culture, 
there was conceptual clarity needed with regard to transfer and third mission. The third interviewed dean 
and vice dean saw transfer as exchange and the network with regional small and medium sized enterprises 
and community administrations as basis for further developing sustainability transfer. 
 
Current (sustainability) transfer activities. Also, the status and the importance of sustainability transfer ac-
tivities are conceptualised differently even in a small university for applied sciences with about 2,200 stu-
dents. These activities corresponded with the research profile of the faculty 
(file:///C:/TEMP/2018HNEE_FB2_Forschungsprofil_v11.pdf). In general, transfer activities were mentioned 
to be mainly bound to research activities a) because of funder’s requirements and b) due to the mechanism 
of ‘research professors’ that allows to temporarily reduce teaching time. 
The first department gave as examples for transfer activities in teaching besides practice oriented thesis 
topics the case of project semesters or ‘practise share’ involved in a teaching concept in general. 
With regard to transfer activities, mainly the department with an internalized transfer motivation could 
mention distinct transfer activities, ranging from the organic farming network, to special best transfer-prac-
tise third party funded projects (www.netzwerk-unverpackt.de), a joint experimentation field run together 
with farmers and cooperating institutes. In the third department, transfer activities do mainly not have an 
explicated sustainability target. They are conducted together with SME’s and actors from the policy domain 
and have been incorporated mainly in different teaching formats, mainly situationally influenced by stu-
dent’s interests. For example, students work on environmental management concept for another HEI during 
one semester. In another format, practice organisations bring their questions to discuss and exchange with 
the students one afternoon. Conditioned cases are used to prepare students for field visits in enterprises. 
These transfer activities from teaching have recently be transferred into mor project based formats and par-
ticipation at the beginning of a project seeks to capture citizen’s needs and interests. This citizen orientation 
form together with the orientation toward municipal enterprises the core of exchange and transfer acivities. 
 
Requirements for further sustainability transfer. Further, deans expressed the need for more time and at-
tention to be devoted to sustainability transfer as well as clearer conceptual guiding or guidelines for the 
sustainability transfer activities. Furthermore, an empirically founded basis or pre-existing transfer activities 
was needed in order to identify potentials and barriers. 
Demands articulated in the interviews concerned conceptual clarification to allow for informed exchange 
about transfer, support for the time effort needed for coordination of science-practise interaction, clarifica-
tion of third mission support structures, a data base with best practise formats and success examples, eval-
uations/ impact analysis of existing successful initiatives. In detail, this involved  
Additionally, the third department saw still unused potential in maintaining alumni contacts for transfer ac-
tivities, but also a need for an overview on existing science-practise interaction of the whole HEI to better 
link networks, topics, actors and windows of interest and opportunity also within the HEI. 
A fundamental question remained across all departments, namely how the time and effort needed to invest 
in science-practise-interaction could be realised and the individual acknowledgement apart from discourses 

Kommentiert [kk1]: ? 
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that do not lead to changes for the working circumstances in teaching and research of individuals and the 
HEI as a whole. This would include e.g. reducing teaching load for transfer activities and acknowledgement 
measures for individuals and also departments as success criteria. 
 
4.2 Preliminary results of the questionnaire 
Due to the Corona pandemic the survey was delayed and is currently running. Hopefully, we are able to 
present preliminary findings at the conference in the end of August. 
 
5. Discussion and conclusion 
The first explorative step of the empirical survey underpins the need for more conceptual thinking about 
sustainability transfer. Taking up mentioned examples, our conceptual framework thus brings the generic 
categories and characteristics closer to HEIs real life and framework conditions and displays the variety of 
sustainability transfer and allows to detect its restrictions and limitations.  
The second, quantitative empirical survey may increase visibility and appreciation for this form of transfer. It 
enables comparison between different forms of sustainability transfer, which in turn allows a more precise 
positioning in the focal area of universities and increases the academic compatibility. It helps for a more 
detailed consideration of the broad range of possible instruments and formats for transfer. In this regard, 
sustainability transfer can draw on experience with transdisciplinary concepts both from sustainability re-
search and from ESD. The context of knowledge generation and especially that of adoption and implemen-
tation, the pick-up context, need further consideration with regard to transfer (Nagy et al. 2020). This implies 
a stronger focus on the perspective of practitioners in a following phase.  
In our estimation, our first examples let us assume, that sustainability transfer in teaching is already being 
carried out in some places at German universities, without this being explicitly stated. By deliberately estab-
lishing a link to the concept of sustainability transfer, the potential, but also the limits, can be more clearly 
identified. In teaching, practitioner–university partnerships can enhance the practical focus of the degree 
programs, improve professional qualification of students, and support integrated competence orientation 
during studies (Marcus et al. 2015). Sustainability transfer can thus be a concrete implementation element 
of ESD. 
The descriptive characteristics of sustainability transfer can be used to reflect on existing activities in teach-
ing. The phases, the universal tasks, and the degrees of complexity help to position current or planned 
teaching activities and show very different starting points as well as development potential, which can be 
realized step by step.  
Sustainability transfer is linked to a societal need. Students’ learning and activities make a difference for so-
ciety and the specific transfer partners. Students thereby become transfer actors in the context of sustaina-
bility and can make a contribution to society on behalf of universities (Singer-Brodowski 2016). In this way, 
sustainability transfer creates opportunities for the university to have an impact on society and to use its 
competencies in processes to shape society (Schneidewind 2016).  
In keeping with the whole institution approach, practitioner–university partnerships require that university 
actors communicate as coherently as possible with practice actors. Regarding the case study of sustainabil-
ity transfer in teaching with a focus on regional sustainable development, different practitioners cooperate 
with different members of the HEI, at least with students and teachers, possibly also with researchers as 
disciplinary experts and representatives of the administration. In this situation, students have to navigate 
between scientific rigor and pragmatic real-world solutions. This points to the crucial role of organizational 
culture in sustainability governance that enables and fosters consistent communication between diverse 
university actors. In this context, Niedlich et al. emphasize the importance of a holistic orientation based on 
the university’s purpose and its concept of sustainability (Niedlich et al. 2019). 
When HEIs open themselves up to a certain degree to practitioners and seize on new ideas, they are proba-
bly in a better position to contribute to sustainable development effectively. In turn, cooperation between 
practitioners and universities can have an impact on the internal activities of universities and even on their 
organizational cultures. One example for this are specific organizational interfaces between the university 
and practitioners that a reciprocal exchange, as well as communication and cooperation between heteroge-
neous members of HEIs, with regard to external relationships. 
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However, university transformation goes beyond organizational changes. Following a whole institution ap-
proach requires stimuli from the outside to trigger change within universities. This can also initiate altera-
tions in the organizational culture, supporting a holistic orientation. This may enable a co-existence, an 
overlap, and a reinforcement of the different missions of HEIs (Trencher et al. 2014). In this sense, sustaina-
bility transfer can be understood as one element in sustainability transformation. 
Our contribution can serve as a basis for comparable case studies with other HEIs and research organisa-
tions. The empirical results serve to articulate different sustainability transfer practices and knowledge gaps 
through transdisciplinary research. Thereby, we aim to add to methodological challenges in sustainability 
transition process research (Köhler et al. 2019). 
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The risk of energy transitions ending in a gas lock-in: LNG 

infrastructure expansion plans in Germany  

Hanna Brauers, Isabell Braunger, Jessica Jewell 

Abstract 

To achieve its climate protection targets, Germany will need to reduce its natural gas consumption. 

Nevertheless, plans for the construction of three large scale Liquefied Natural Gas (LNG) import 

terminals receive strong state support. To understand which mechanisms enable this state support, we 

conceptualize the German gas sector as part of the German energy transition: We investigate the co-

evolving techno-economic, socio-technical and political systems (Cherp et al. 2018) and enrich this 

approach by analyzing how actors’ perceptions shape and are shaped by each of the co-evolving 

systems. The main contribution is the combination of a structural systems analysis with actor 

perspectives to advance the understanding of energy transitions.  

We find that especially Germany’s coal phase-out, geopolitical influence of the US, security of supply 

concerns, as well as the vulnerability of a wide variety of actors to an uncertain future gas demand lead 

to state support. Additionally, the paper highlights the scarcely researched potential lock-in and path 

dependence of natural gas and the related possible negative climate impacts, complicating and 

potentially slowing down energy transition pathways towards climate neutrality. 
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1 Introduction 

Natural gas is now the most rapidly growing fossil fuel, “accounting for around 35% of the growth [in 

global CO2 emissions] in the past decade and over 50% in the past few years” (Peters et al. 2020, 5). 

Natural gas consists mainly of the short-lived greenhouse gas methane. Recent scientific studies have 

shown that it contributes more to climate change than previously known, because the Global Warming 

Potential (GWP) of methane1 and life-cycle emissions of natural gas are larger than assumed (see e.g. 

Howarth 2014; 2019; Ramón A. Alvarez et al. 2018; Cremonese and Gusev 2016). Scientists are only 

beginning to estimate the scale of life-cycle emissions; in the US, latest estimates range from 1.3% to 

2.3% of the natural gas production (BGR 2020). Shipping fossil gas as LNG additionally increases the 

greenhouse gas footprint. Cooling gas to the very low temperature, adds around 25% more CO2 

emissions, on top of those from burning the gas for electricity or heat (Pavlenko et al 2020). 

The concentration of methane in the atmosphere has been rapidly growing since 2007 (Nisbet et al. 

2019; Saunois et al. 2019). While a large part of the increase in methane can be attributed to 

anthropogenic emissions (of which fossil fuel extraction and use are among the largest sources), the 

exact amount due to the production and use of natural gas is still uncertain (Turner, Frankenberg, and 

Kort 2019; Nisbet et al. 2019). A recent study suggests that anthropogenic fossil methane accounts for 

about 30% of global methane emissions and almost half of the anthropogenic emissions (Hmiel et al. 

2020). The authors thereby emphasise the necessity of a global methane inventory and emission 

reductions in the context of climate change mitigation. Hence, to achieve existing climate mitigation 

goals, such as the climate neutrality goal by the European Union by 2050, natural gas consumption 

needs to be reduced and eventually phased-out (Zhang et al. 2016; Oei et al. 2019; Anderson and 

Broderick 2017; Davis and Shearer 2014).  

Nevertheless, global natural gas production and consumption rose continuously from the economic 

crisis in 2009 to 2018 (gas production: 3,937 billion cubic metres (bcm) in 2018) (IEA 2019a). The Covid-

19 pandemic as well as mild temperatures led to a fall in natural gas consumption during the first quarter 

of 2020 (IEA 2020). However, this was the first dip in gas consumption in almost 10 years, and industry 

projections still expect a further increase in gas consumption (see e.g. Shell 2018; Barbosa et al. 2020). 

In parallel to the general increase in gas production and consumption, the infrastructure for trading 

Liquefied Natural Gas (LNG) is being expanded (e.g. liquefaction plants, regasification terminals, 

vessels), and global LNG supply increased continuously for 5 years to 314 million tons (Mt) in 2018 

(GIIGNL 2019). The current oversupply on the global market (especially due to new supplies from 

Australia, the United States and Russia), led to the need for suppliers to find new export possibilities. 

Europe is becoming an attractive import market for LNG, as the currently low LNG prices converge to 

pipeline prices, which can be traced back to an oversupply on the market and mild winters. However, 

                                                     

1 The IPCC corrected the GWP of methane (compared to CO2) in its reports from 56 (20 year GWP) and 21 (100 year GWP) in 
the year 1996, to 72 (20 year GWP) and 25 (100 year GWP) in the year 2007 to 86 (20 year GWP) and 34 (100 year GWP) in 
2013 (Howarth 2014, 53). 
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due to Covid-19 as well as rising climate and security concerns, many LNG infrastructure projects 

currently face delays or even cancelation (Global Energy Monitor 2020). 

Some visions of the future suggest that natural gas would be a bridge to the future (see e.g. Neumann 

and Hirschhausen 2015; Ausubel, Grubler, and Nakicenovic 1988).2 However, using natural gas as a 

substitute for coal can lead to an additional short-term rise in temperature and a delay in the use of 

“near-zero emission energy systems”, and thus offset the benefits (Zhang et al. 2016). Despite analyses 

showing that whether gas can be benefitial for the climate depends on gas leakage rates and plant 

efficiencies (Hausfather 2015), various actors use the ambiguous bridge methaphor to influence public 

discourse and, thereby, expectations and visions (Delborne et al. 2020). 

Hence, globally there is a growing tension between the expansion of natural gas use and climate 

protection goals. In our analysis, we want to understand which mechanisms enable state support for 

investments in large-scale natural gas infrastructure, despite commitments to climate protection.  

Germany is an ideal case to examine this tension because the state is a climate leader with ambitious 

decarbonization targets and at the same time offers strong state support to three new LNG terminals. 

Germany is (like many other states in the EU and elsewhere) at a turning point: They have agreed on a 

coal phase-out3, but the pathway of the remaining energy transition is still unclear. Although there is a 

strong research interest in the German energy transition (see e.g. Kungl 2014; Kungl and Geels 2018; 

Markard 2018), the gas sector has so far been side-lined in the debate. 

In this paper we analyse why, despite committing to climate protection, investments in large scale 

liquefied natural gas terminals receive strong state support in Germany and what role existing interests 

and actors play in the respective decision making process. We analyse how interdependencies of 

structural developments regarding the energy market and particular perceptions and interests of actors 

affect political support for natural gas. Using Germany as a case study, we identify the main 

developments of the structural level as well as the most important actors and their interests to point out 

mechanisms leading to political support for LNG import infrastructure. With this, we aim to show how – 

in the context of climate change mitigation – natural gas is receiving state support, leading to further 

lock-in effects, which influence energy transitions. 

Our main contribution in this paper is the combination of a structural systems analysis with actor 

perspectives. We use the systems analysis (Cherp et al. 2018) (see section 2.1) as a map to know what 

to ask actors on energy transitions – and also use actors’ perspectives to question the main structural 

developments of the systems. Hence, in the system analysis we combine a structual analysis with an 

actor analysis.  

Additionally, the role of natural gas has not been covered much in energy transitions research, especially 

compared to coal and nuclear power. With this paper we want to draw attention to the potential lock-in 

                                                     

2 They mostly base this assumption on the fact that natural gas can emit up to 60% less CO2 emissions compared to coal, when 
one accounts only the burning process (Hausfather 2015). However, when accounting for life cycle emissions the outcome is less 
positive (R. A. Alvarez et al. 2012).  
3 https://www.cleanenergywire.org/factsheets/spelling-out-coal-phase-out-germanys-exit-law-draft (last accessed: 11.07.2020). 

https://www.cleanenergywire.org/factsheets/spelling-out-coal-phase-out-germanys-exit-law-draft
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and path dependence of natural gas, highlighting the related possible negative climate impacts. We 

chose LNG as a manageable case study, as we conduct exploratory work in uncovering actors, their 

connections and influence on political decisions concerning natural gas.  

Germany is an ideal case to examine the aforementioned tension between natural gas infrastructure 

expansion and climate protection. The state considers itself as a climate leader and at the same time 

(despite an already well developed natural gas infrastructure) offers strong state support to three new 

LNG terminals (in the form of direct subsidies, changing gas network regulations to ease financial 

pressure on the projects as well as discoursive support).  

As of July 2020, there were three potential locations for large-scale LNG terminals in Germany, all in 

the north of the country: Brunsbüttel, Wilhelmshaven and Stade. LNG can be used in its liquid form, or 

it can be regasified and put into the gas grid. A final investment decision has not been made for any of 

the projects and none of them have received a permit for construction (see also Table 1 for an 

introduction to all terminal proposals). To analyse those potential LNG investments in Germany is 

particularly interesting as the country is the largest natural gas consumer in the EU and acts as a 

European natural gas hub. 

Table 1: Short profile of planned import LNG terminals in Germany  

 

Sources: (Süddeutsche Zeitung 2019; Stratmann 2019; RWE Supply & Trading GmbH 2018; Oiltanking 

2019; Niedersächsisches Ministerium für Wirtschaft, Arbeit und Verkehr 2015; NDR1 Niedersachsen 

2018b; 2018a; Maksimenko 2018; German LNG Terminal 2018; Handelsblatt 2018; Dammann 2018; 

Czechanowski 2019; Boyens Medien 2019). 

2 Theoretical Approach 

Energy systems are shaped both by material realities and actors. It’s a challenge to work between these 

two elements because the former emphasizes structural factors of energy systems while the latter 

highlights actors’ perceptions of energy systems. This speaks to an epistemological divide in social 

science. Here, we conceptualize energy systems as co-evolving political, techno-economic and socio-
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technical systems (Cherp et al. 2018) and enrich this approach by analyzing how actors’ perceptions 

shape and are shaped by each co-evolving system.  

2.1 Meta-theoretical energy transition frameworks 

Cherp et al. (2018; 2017) build their meta-theoretical framework on the insight that historical national 

energy transition processes have been mainly affected by economic development, technological 

innovation, and policy change. The interaction between the related three systems can explain the course 

of energy transitions. With reference to Elinor Ostrom's research, all three systems are described as 

semi-autonomous with e.g. their own elements, boundaries and dynamics. While all three systems can 

develop independently of each other, they also interact, hence, co-evolve. The framework allows to 

identify mechanisms affecting one or several of the three systems, explaining stability or the course of 

change. This can be explained by analysing the so-called top level variables state goals, capacities, 

political interests and institutions in the polical system; supply, demand and infrastructure in the techno-

economic system; and regime and niche, technology diffusion, and innovation systems in the socio-

technical system (see also section 3.1).  

Various other frameworks have been developed within the transition research community to explain 

energy transitions and to identify relevant variables, most prominently (Markard, Raven, and Truffer 

2012; Fuenfschilling and Truffer 2014): transition management (Loorbach 2010), strategic niche 

management (Kemp, Schot, and Hoogma 1998), the multi-level perspective (Geels 2002), and 

technological innovation systems (Carlsson et al. 2002). Rooted in evolutionary economics and Science 

and Technology Studies (STS), all these frameworks share the concepts of a socio-technical system, a 

socio-technical regime as well as a niche.  

The approach by Cherp et al. can, in contrast to other approaches, account for important political 

economy aspects shaping energy transitions, such as material developments, institutional constraints, 

as well as discursive power. Additionally, it is suitable to add the influence of the international dimension 

to the analysis of national energy transitions. Binz and Truffer (2017) show that technological innovation 

processes are taking place and are influenced on various levels, such as regional, national and 

international, and that those levels interrelate. This conceptualization of technological innovation as 

multi-locational and with structural couplings (termed global innovation system) is helpful in our case to 

emphasise the influence of global developments on the diffusion of LNG technology in Germany.  

We consider all three co-evolving systems and their developments as well as the international context 

as important to explain why there is political support for the construction of LNG terminals in Germany. 

Namely, the: 

a) Political system: As power dynamics are important in large-scale infrastructure planning, 

and state goals, interests and institutions can help explain state support for the terminals. 

b) Techno-economic system: As existing infrastructure, development of gas demand and 

supply influence new infrastructure decisions. 
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c) Socio-technical system: Because we expect interaction between the regime and niche in 

the natural gas sector as well as competing energy sources to influence the LNG terminal 

proposals. 

However, a system analysis alone cannot explain the developments concerning the terminals, because 

the actors involved interpret these developments differently. Additionally, the way actors perceive and 

interpret these systems can shape material realities through their actions.  

2.2 Actors in transition literature 

It is widely recognised that actors play an important role in energy transitions (see e.g. Wittmayer et al. 

2017; Geels 2002; Fischer and Newig 2016; Markard, Raven, and Truffer 2012). Nevertheless, scholars 

repeatedly pointed out that actors and their roles are not systematically included in energy transition 

frameworks (see e.g. Avelino and Wittmayer 2016; Smith, Stirling, and Berkhout 2005). An increasing 

number of publications have addressed this gap in recent years. Initially, the focus was on niche actors’ 

strategies (Farla et al. 2012; Fischer and Newig 2016) and has recently been extended to include regime 

actors (Johnstone, Stirling, and Sovacool 2017; Lockwood, Mitchell, and Hoggett 2019; Kern, Kivimaa, 

and Rogge 2017; Kungl 2015; Geels et al. 2016).  

For our analysis relevant insights from this budding research are: 

 Actors are seen as embedded in (institutionalised) environments (e.g. socio-technical regimes 

and niches), “that determine the scope of legitimate, appropriate and possible forms of agency” 

(Fuenfschilling and Truffer 2016, 301; Geels 2020). 

 Actors are not only embedded in such structures but also simultaneously reproduce or change 

them (Wittmayer et al. 2017; Farla et al. 2012; Smith, Stirling, and Berkhout 2005; Giddens 

1984; Becker, Beveridge, and Röhring 2016; Geels 2020).  

 Actors not only try to shape structures, but also to influence other actors (Geels 2020). 

 Those different forms of agency can instead of being interpreted as competing concepts, also 

be seen as recursive interactions between structures and actors (Geels 2020). 

 Actors have different abilities and resources to shape institutions or influence other actors 

(Becker, Beveridge, and Röhring 2016). A key characteristic ascribed to actors is that they can 

pursue strategies to achieve their interests. Strategies include e.g. actors forming alliances and 

networks (Farla et al. 2012; Johnstone, Stirling, and Sovacool 2017), conventional lobbying 

(Johnstone, Stirling, and Sovacool 2017), or influencing expectations through discourses (Farla 

et al. 2012; Lockwood, Mitchell, and Hoggett 2019; Becker, Beveridge, and Röhring 2016). 

 Collective expectations can be regarded as a resource for actors, since they can legitimise 

interests and actions. If held by many actors, expectations can furthermore unfold a structuring 

effect, because other actors cannot ignore them and are forced to adjust their own strategies 

(Bakker, van Lente, and Meeus 2012).  

However, the question not answered by the literature so far is how perceptions and expectations 

(strategically) influence and are influenced in an iterative process by the changing material realities and 

system conditions as well as by other actors’ agency, interests and expectations.  
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2.3 Importance to combine material perspectives with actors’ 
perceptions 

Section 2.2 showed that actors and structures are closely linked together: Actors adjust their behaviour 

according to their interests and expectations. Furthermore, actors strategically shape the expectations 

of other actors, again to protect their own interests. Therefore, perspectives and expectations by actors 

on material developments can influence those material structures. On the other hand, material 

conditions influence both the perception of the actors of a specific problem or situation and limit the 

actors’ space for agency. While the systems perspective can describe the context within which actors' 

strategic actions are possible, it omits to analyse how their agency depends on their perceptions of a 

specific situation (e.g. the systems’ status quo or likely future developments). Hence, it is worthwhile to 

use an actor analysis to identify main actors and their perceptions and interests while combining it with 

the meta-theoretical systems analysis to understand the underlying material conditions and power 

dynamics. With our approach we, unpack the co-evolution of the systems through the actor analysis: 

Policies, artefacts and actors all connect and influence the three systems (grey boxes). We chose to 

add actors as a main explaining factor in the energy transitions framework, as they are both embedded 

in one of the systems and can walk across them. By playing different roles in each system, actors’ 

agency mediates between the systems, while at the same time being constrained by the system 

conditions (see  

Figure 1). To our knowledge, we are the first to combine the two theoretical approaches in this way. 

Figure 1: Actor perspectives influencing systems and their pathways & systems defining 

space for actors’ perceptions and related strategic actions. 
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3 Methodological Approach 

In order to answer our research question, we have developed a methodical approach based on the 

theoretical foundation of section 0: We identify the relevant developments in the three co-evolving 

systems with a thorough material analysis and the relevant actors and their interests with a systematic 

actor analysis, and triangulate both perspectives. In this section, we describe our approach in detail.  

3.1 Material analysis 

Our material analysis is based on the framework of Cherp et al. (2018). In the following, we introduce 

the top-level variables of each system, we explain which variables were excluded due to a lack of 

relevance for our empirical case and how we covered the remaining ones in our analysis.  

Top-level variables explaining the political system are state goals, capacities, political interests and 

institutions (Cherp et al. 2018, 186). We have a special focus on state goals (energy security and climate 

change) and political interests of state, private and civil society actors. We do not consider state capacity 

as a constraining variable in the German context, as Germany has a high state capacity with strong 

institutions and a high level of political stability. We also do not conduct an in depth analysis of institutions 

ourselves. However, a coordinated market economy like Germany implies close interactions between 

the government and both civil society and powerful incumbents (Hall and Soskice 2001).  

The top-level variables of the techno-economic system are supply, demand and infrastructure. We 

therefore analyse factors that influence the development of natural gas demand and supply in Germany, 

the existing natural gas infrastructure in Germany and the EU, and the resulting supply security levels 

e.g. by collecting primary data on existing natural gas infrastructure as well as expansion plans, gas 

consumption and import relations. Additionally, we include scenarios as estimates for future demand 

and supply balance developments, so that interactions with other energy carriers such as coal, nuclear 

energy and renewables are included as well.  

The socio-technical system comprises technological developments and social practices, summarised 

in the top level variables regime and niche, technology diffusion, and innovation systems. While there is 

little technology diffusion of LNG in Germany, it has been in use for decades in other (EU) countries 

(Bouzarovski, Bradshaw, and Wochnik 2015). Therefore, maturity of the relevant technologies is high 

(Mokhatab et al. 2014). Regasified LNG fed into the grid is not different to conventional pipeline natural 

gas, which is why no behaviour change is necessary and compatibility for actors along the value chain 

exists. Therefore, there is no significant innovation system for LNG in Germany. We hence focus our 

analysis of the socio-technical system on regime and niche dynamics as characterized by the 

interlinkages of the (liquefied) natural gas regime with the synthetic gas niche, and their respective rules, 

practices, and meanings. 

Data collection for the material analysis included several explorative interviews, participation in 

information and dialogue events on the local and national level, hosting a stakeholder workshop with 15 

participants from the private sector and civil society (e.g. companies involved in gas distribution, LNG 

terminal planning, energy consultants and environmental NGOs), and a desk study of the current 

literature. So far, there is limited scientific literature on the LNG terminals in Germany, so we also 
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considered grey literature (e.g. newspaper articles, company reports, and protocols from political 

debates). 

3.2 Actor analysis 

In order to identify the relevant actors in our case and to understand their interests, we conducted an 

actor analysis according to Brugha and Varvasovsky (2000).4 Our methodological procedure can be 

divided into five steps. In the first three iterative steps, we identified and clustered the relevant actors 

(based on the material analysis) who exercise power and/or have a substantial interest in German 

natural gas developments. In the last two steps, we obtained the actors’ interests and analysed them. 

In the following, all steps are described in detail.5 

1. Identifying and clustering actors: We have used the results of the material analysis to identify 

all relevant actors. From this extensive list, the authors and two additional scientific experts in the 

German and international natural gas market selected the most relevant actors, clustered them 

into actor groups, identified their position (supportive, non-mobilized or opposed), the strength of 

their interest in the project (low, medium, high), and their possibility to influence the process (low, 

medium, high). In our case, this process resulted in an actor matrix that included 23 actor groups. 

2. Narrowing down the field: From that list, we exclude stakeholder groups with only moderate or 

low interest and low or medium influence. In our case, this resulted in a matrix with no opposed 

actors. In order to avoid a bias in the investigation and to analyse the controversy around the 

terminals we included opposed actor groups.  

3. Categorizing actor groups: We categorised the actor groups into state, private sector and civil 

society actors and distinguished between local, state and international actors. 

                                                     

4 While the term ‘stakeholder’ is used mostly in management literature, ‘actor’ is more common in the energy transitions literature 
strand. To avoid confusion by using different terms, we always use ‘actor’ and therefore ‘actor analysis’ instead of ‘stakeholder 
analysis’. 
5 Actor analysis as a methodology has been criticized for a lack of rigid criteria according to which actors are included or excluded 
from the analysis (Reed et al. 2009). Therefore, we aim to present our approach as detailed and transparent as possible. 
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Figure 2: Main actor groups involved in the political processes surrounding LNG Terminal 

construction in Germany 

 

4. Interviewing the relevant actor groups: We conducted 14 semi-structured interviews. The 

interview guideline was structured in two parts, to identify both the actors’ interests with regard to 

the LNG terminals and their perspectives on the material developments affecting German natural 

gas markets in general. In our analysis, we can thus establish linkages between actor interests 

and their perceptions of developments. In order to preserve the anonymity of the interviewees we 

have assigned acronyms to the interviewees, which will be used in the further text when quoting 

(see table 2). 

Table 2: Summary of conducted interviews with acronyms 

Number of 
interviews 

Interviewees Acronym* Position** 

4 State Actors (government, opposition, 
local and national) 

Interview_SA 1 supportive/ 1 non-
mobilised / 2 opposed 

2 Academic experts Interview_AE 1 opposed/ 1 supportive 

2 Community Actor and NGO Interview_CS Opposed 

6 Private Sector Actors Interview_PSA  

 
3 supportive, 1 opposed, 2 
non-mobilised 

* We identify the information used from the interviews by using the acronyms. 

** The position of the actors was not always known beforehand but determined through the analysis of the 
interviews. 

 



 

11 

 

5. Analysing the interview results: We processed the interview data using qualitative content 

analysis (Gläser and Laudel 2010). We coded for the following 8 categories: 1) Actors’ interests in 

the specific LNG terminal proposals, as well as LNG and natural gas in general; 2) benefits and 

negative impacts of the terminals; 3) barriers to terminal construction; 4) collaboration and 

connections between actors; 5) position towards terminals; 6) effect of synthetic gases and 7) 

natural gas market trends on LNG terminals; 8) possibilities and strategies of actors to influence 

political decisions regarding the terminals. 

3.3 Triangulation of actor and material analysis  

Our methodological contribution is this 7-step approach on how to combine a material analysis with an 

interview based actor analysis. Through this we can use a wide variety of data (documents and interview 

data) and cover both systems’ and actors’ perspectives to analyse the resulting mechanisms influencing 

energy transitions. We link actors’ perceptions and interests with the material systems analysis 

(described in section 4) and derive the most relevant mechanisms (in section 5), and are thereby able 

to answer the following questions: In what ways did the material conditions affect natural gas 

consumption and LNG infrastructure change? How did these changes affect the position and 

perceptions of actors in the field? What does this imply for systemic changes or rather lock-ins, affecting 

also Germany's general energy transition? 

4 Results of Systems and Actor Analysis 

We structure the results by subsystem: Section 4.1 presents competing state goals as well as actors’ 

perceptions of these state goals and political interests of key actors. Section Fehler! Verweisquelle 

konnte nicht gefunden werden. contrasts the natural gas supply and demand analysis with actors’ 

perceptions of economic developments regarding LNG and natural gas markets. Finally, section 4.3  

compares the LNG and synthetic gas technology diffusion with actor perspectives on innovation and 

lock-in. 

4.1 The political system 

4.1.1 Competing state goals 

Gas infrastructure and the economics of LNG projects cannot be disentangled from the political 

environment. Politics here means two main things: the pursuit of state goals by political actors and the 

way in which private actors influence the business of policymaking.  

One important state goal for a country that signed the Paris Agreement are greenhouse gas (GHG) 

emission reductions. If Germany’s natural gas consumption stayed at the 2018 level, emissions from 

the use of natural gas alone would account for more than a quarter of Germany's total GHG emission 

target for 2030, or almost all emissions available to the energy sector in 2030 (see Figure 3). Importantly, 

life cycle emissions are not yet taken into account in this calculation (see section 1). If Germany is to 

meet its already agreed on climate targets, a reduction in natural gas consumption already by 2030 is 
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necessary, and it would need to be reduced to almost zero by 2050. Hence, the simultaneous state 

support for both new natural gas infrastructure and energy transition goals are a paradox. 

Figure 3: Comparison of current emissions from gas consumption and emission reduction 

targets. 

 

Source: Authors based on Breitkopf (2020), BMUB (2016), Pfluger, Tersteegen, and Franke 

(2017). 

The main state goal competing with climate protection is to balance energy demand with secure supply 

(Helm 2002). Following Cherp and Jewell (2014, 418) we define energy security as “low vulnerability of 

vital energy systems”. We operationalize this definition looking at how LNG terminal construction would 

affect: risks from a) political and b) technological/natural origin, as well as c) resilience of the energy 

system.  

a) Risks of political origin can be diminished by reducing foreign control over energy systems 

(sovereignty). As Germany only produces a small share of its gas domestically (see section 

Fehler! Verweisquelle konnte nicht gefunden werden.) it will not obtain full sovereignty over 

its natural gas supply. In 2017, Germany’s energy import dependency was 64% overall, and 

91% for natural gas (Eurostat 2018). An LNG terminal would not contribute to increase energy 

sovereignty.  

b) The increase of the robustness of an energy system helps to minimize technological or natural 

(resource depletion) risks. The economics ministry states in its monitoring report on energy 

security and natural gas that supply of natural gas for Germany is “very secure” (BMWi 2019a) 

and that even without German LNG import infrastructure, via the EU internal market the 

worldwide LNG supply has a positive impact on German gas supply (BMWi 2019a, 13). 

Nevertheless, the construction of the terminals can lead to a potential increase in robustness of 

gas supply security due to an increase of import capacities. 
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c) Resilience aims to create the ability of energy systems to respond to disruptions. The major 

supply security concern is related to Russia (Holz et al. 2017a; Bouzarovski, Bradshaw, and 

Wochnik 2015). Especially since 2006, due to Russian disputes with the transit countries 

Ukraine and Belarus, and annexation of Crimea, public and political concerns about potential 

supply disruptions was high (Van de Graaf and Colgan 2017; Siddi 2018; Stulberg 2015; Orttung 

and Overland 2011). To increase short-term resilience, LNG is unsuitable as contracting a new 

shipment and actual delivery would take in most cases several days. Only in case of longer 

interruptions would the additional capacity of a terminal be useful.  

4.1.2 Perceptions of state goals and political interests 

Central actors in the political system are German national and local level state actors, international 

state actors as well as non-state actors such as NGOs, interest associations, and community actors. 

Among these actors the Federal Ministry for Economic Affairs and Energy (in the following Economics 

Ministry) and the US Government are the most dominant in the public discourse. 

The Economics Ministry is strongly supportive of LNG terminal construction in Germany. However, 

the ministry also states that gas supply security is already high and can be guaranteed without the 

terminals. It sees synthetic gases and hydrogen imports as a possibility to bring LNG terminals in 

accordance with German climate protection targets [Interview_SA]. The Environmental Ministry has 

not positioned itself for or against the terminals, although concerns about negative environmental and 

climate impacts exist [Interview_SA]. Local state actors from the federal states where the three 

potential terminals are located are interested in the projects as they might lead to employment 

opportunities, indirect effects of attracting the settling of additional corporations, potentially related 

improvements in street, railway and gas grid infrastructures. In addition, regional and local politicians 

have an interest in private sector investment, that might reduce the needed amount of public investment 

in structurally weak regions [Interview_SA].  

The political support for the LNG Terminals is also influenced, both directly and indirectly, by 

international state actors, in particular the United States, Russia and the EU. Direct pressure to 

increase LNG imports comes from the US government, which aims to increase natural gas deliveries 

from the US to the EU (as part of the general strategy to keep their position as a natural gas exporter, 

which resulted from the shale gas fracking boom, see also Fehler! Verweisquelle konnte nicht 

gefunden werden.). Several interviewees [Interview_SA x 3; Interview_AE; Interview_PSA; 

Interview_CA] alluded to the diplomatic pressure for the German government to follow the US 

government’s push to deliver gas to Germany, going so far as calling German state support for LNG a 

“friendship service” to the US [Interview_SA].6 On the other hand, interviewees also mentioned concerns 

about a strong influence of Russia on the German natural gas market. Natural gas supplier 

                                                     

6 In a public statement the Economics minister also called it “a gesture towards the US administration“.  
https://www.bmwi.de/Redaktion/DE/Downloads/Stellungnahmen/Stellungnahmen-LNG-Infrastruktur/buendnis-90-die-gruenen-
neustadt-am-ruebenberge.pdf?__blob=publicationFile&v=4. 

https://www.bmwi.de/Redaktion/DE/Downloads/Stellungnahmen/Stellungnahmen-LNG-Infrastruktur/buendnis-90-die-gruenen-neustadt-am-ruebenberge.pdf?__blob=publicationFile&v=4
https://www.bmwi.de/Redaktion/DE/Downloads/Stellungnahmen/Stellungnahmen-LNG-Infrastruktur/buendnis-90-die-gruenen-neustadt-am-ruebenberge.pdf?__blob=publicationFile&v=4
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diversification is often mentioned in the context of Russia being the largest gas supplier for Germany, 

and related vulnerability to natural gas price increases [Interwiev_SA; Interview_PSA].  

Interest associations connect actors of the entire gas value chain in Germany, the EU and globally. 

Their general aim is to create business opportunities for firms in the gas industry, and to establish 

favourable political conditions for that. In Germany there are well-organized umbrella interest 

associations representing the natural gas industry, e.g. the German Technical and Scientific Association 

for Gas and Water (DVGW) or Zukunft Erdgas (‘Future Natural Gas’). They are generally in favour of 

the construction of LNG terminals in Germany, but are not directly (or at least not visibly) involved in 

lobbying for the terminals. In the case of the Brunsbüttel terminal, the interest organisation ‘Maritime 

LNG Platform’, is actively lobbying for its construction. The platform unites different actors, to create a 

larger negotiating power. They include industry actors (e.g., Shell, Vopak, MAN, Gasunie, FLUXYS) as 

well as harbour and shipping companies (Brunsbüttel Ports GmbH, AIDA Cruiser, Hapak-Lloyd). The 

interest of the association is to establish LNG as a fuel for both shipping and heavy-load road transport 

and to remove regulative barriers for LNG use [Interview_PSA; Interview_AE]. 

Opposition to the current LNG terminals comes from several Non-Governmental Organisations 

(NGOs), due to a mix of security, environmental and climate change concerns. A prominent example is 

DUH (Deutsche Umwelthilfe, Environmental Action Germany), which conducted legal reports, publicly 

raising security and environmental concerns regarding the construction of the LNG terminals. Their 

overarching interest is to prevent the permission of investments endangering local environments and 

with a negative climate impact [Interview_CS]. 

Local community actors are mostly indifferent about the realization of the projects [Interview_SA; 

Interview_CS]. Several local actors are open to the project in the hope that additional jobs and an 

improvement of the local infrastructure will have a positive impact on them. However, some local citizen 

associations are active against the terminals for environmental reasons and security concerns 

[Interview_CS].  

4.2 The techno-economic system 

4.2.1 The German Gas market and its European context  

Germany is the largest natural gas consumer in the EU. In 2018, the German gas consumption was 

~3.000 Peta Joule (PJ) (92 billion cubic meters (bcm)). This represents 23% of the primary energy 

consumption (AG Energiebilanzen e.V. 2019; IEA 2019a), while for example renewable energy sources 

contributed around 14% (AG Energiebilanzen e. V. 2019a). In 2018, natural gas accounted for a share 

of 8% in the electricity sector7, 45% in the heating sector (AG Energiebilanzen e. V. 2019) and 0.2% in 

the transport sector8. In total, natural gas accounts for 24% of Germany’s CO2-eq emissions.9 

                                                     

7 https://www.energy-charts.de/energy_pie_de.htm?year=2017 (last accesed: 13.07.2020). 
8 https://www.umweltbundesamt.de/daten/energie/energieverbrauch-nach-energietraegern-sektoren (last accesed: 13.07.2020). 
9https://de.statista.com/statistik/daten/studie/312421/umfrage/energiebedingte-co2-emissionen-in-deutschland-nach-
energietraeger/ 

https://www.energy-charts.de/energy_pie_de.htm?year=2017
https://www.umweltbundesamt.de/daten/energie/energieverbrauch-nach-energietraegern-sektoren
https://de.statista.com/statistik/daten/studie/312421/umfrage/energiebedingte-co2-emissionen-in-deutschland-nach-energietraeger/
https://de.statista.com/statistik/daten/studie/312421/umfrage/energiebedingte-co2-emissionen-in-deutschland-nach-energietraeger/
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Importantly, Germany’s gas supply depends on other countries, as it imports more than 90% of its 

natural gas consumption: In 2018, 44 bcm came from Russia, 34 bcm from the Netherlands and 22 bcm 

from Norway (3 bcm unspecified, 33 bcm re-exports) (AG Energiebilanzen 2019; IEA 2019a; 2018). 

Germany has an extensive gas infrastructure, which includes more than 515.000 km of gas pipelines, 

cross border connections to all its neighbors, as well as Russia and Norway, and the largest gas storage 

capacities in the EU (~23 bcm, corresponding to around a quarter of annual German consumption) 

(Kochems, Hermann, and Müller-Kirchenbauer 2018; ENTSO-G 2019). Several planned gas 

infrastructure investments include a second pipeline to Russia (Nord Stream II), a second pipeline from 

the Baltic Coast to the Czech Republik (EUGAL), and converting pipelines and appliances running on 

low calorific gas to high-calorific gas (due to decreasing imports from the Netherlands). The gas grids 

are highly regulated and managed by gas transmission system operators (16 companies) and gas 

distribution network operators (>700 different companies). Due to its geographical location and existing 

storage facilities, Germany acts as a "gas hub" for Europe (Viebahn et al. 2018, 878). 

In contrast to Germany, the EU as a whole already has considerable LNG import capacities – sufficient 

to cover around 43 % of its current gas demand (as of 2015) (European Comission 2016). The largest 

import capacities are in Spain, followed by the UK and France (Yafimava 2020)10. The average utilization 

rate of EU LNG terminals varies strongly. While in 2011 the utilization rate was only around 50 %, it 

further decreased to less than 25 % in 2017 while in 2019, it was again on 2011 level (ACER and CEER 

2018; EC 2019a; ACER and CEER 2012). EU LNG imports increased by more than 6% (now 50 Mt = 

~15% share of world trade) in 2018, compared to 2017 (GIIGNL 2019). 

4.2.2 Natural gas supply and demand analysis 

Current security of supply concerns stem, inter alia, from the fact that continental European natural gas 

production is declining. However, while the Netherlands actually plans to phase-out gas production from 

the Groningen field most likely in 2022 (Government of the Netherlands 2019), the Norwegian gas 

industry argues that production from currently undeveloped fields could actually lead to an increase in 

Norwegian exports (Prognos 2017; Norwegian Petroleum 2019).  

The growing global LNG market has attracted more actors in recent years, among them the US (IGU 

2019). The fracking boom in the US resulted in LNG exports, which in only four years increased from 

~0.4 bcm in 2014 to ~30.7 bcm in 2018 (EIA 2019). Despite the LNG discourse being about buying less 

pipeline gas from Russia, it is also already the second largest LNG supplier to the EU. In 2019, Russia 

exported 16 Mt of LNG to the EU, while the US exported 12 Mt (Qatar as largest supplier delivered 21 

Mt to the EU) (according to S&P Global Platts data, for quarterly data see EC (2019a))11. Hence, it is 

likely that in case of the terminal construction Germany would also buy more LNG from Russia than the 

US, not creating the aimed at supply diversification. Economic prospects for LNG consumption have 

improved, however not enough to make investments in LNG terminals profitable enough for quick private 

                                                     

10 Terminals exist also in Italy, the Netherlands, Belgium, Portugal, Greece, Poland, Lithuania, and Malta. 
11 https://www.petroleum-economist.com/articles/midstream-downstream/lng/2020/russia-beating-us-in-lng-price-war 
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sector investments in Germany. For new developments regarding Covid-19 influencing natural gas 

production and demand see (IEA 2020; Global Energy Monitor 2020). 

In 2018, 45% of heat production in Germany came from natural gas (AG Energiebilanzen e. V. 2019). 

Expansion of renewable energy use for heating has stalled since 2012 (UBA 2020). The German coal 

phase-out law from July 2020 financially incentivizes conversion from coal-fired heat and power plants 

not only to renewable energies but also to natural gas. Both trends make a demand reduction for natural 

gas in heat provision unlikely. Gas use in the electricity sector depends on whether renewable energy 

and efficiency improvements will compensate for the phase-out of coal and nuclear energy. The 

transport sector in Germany is under pressure to achieve its emission reduction targets. LNG would 

provide several actors of the mobility sector with the chance to change towards a fuel, which is from a 

technology perspective similar to their old business, while being able to reduce emissions of several 

pollutants. For this reason, there is currently a trend to use more LNG in transport (especially heavy 

duty traffic and shipping; the absolute amounts of natural gas use are nevertheless still very small, see 

section 4.2.1). However, studies show that switching to LNG in the transport sector does not necessarily 

lead to a reduction of GHGs (Köhler et al. 2018).12 

In contrast to some actors’ expectations of an increasing natural gas demand, a multi-model comparison 

shows that in modelling results in line with the Paris Agreement (or merely an 80% GHG emission 

reduction by 2050) natural gas demand decreases, even before 2030 (Kochems, Hermann, and Müller-

Kirchenbauer 2018; FNB Gas 2019). A study by the German Environmental Agency shows that 

ambitious climate protection would render up to 74% of all gas distribution grids unnecessary due to a 

reduction in gas consumption (Wachsmuth et al. 2019).  

4.2.3 Economic interests of key actors 

We identified six actor groups mainly situated in the techno-economic system that are relevant for LNG 

Terminal development: Gas traders and gas grid operators, utilities providing electricity and heat, 

industry and mobility sector actors, as well as international suppliers.  

Gas market actors in general have an immanent interest in an increasing gas consumption in Germany. 

An expansion of the gas infrastructure and additional natural gas imports can strengthen their business 

and increase the value of their asset, whereas a strong decline of gas consumption would negatively 

affect their business model. Gas traders have an interest in the flexibility provided by LNG in contrast 

to pipeline gas, as one terminal can be used to import gas from a variety of suppliers and offers the 

possibility of short term contracting in case of a changing gas demand or prices [Interview_PSA]. Energy 

utilities experience pressure due to the nuclear and coal phase-out. Gas is close to their old business 

model and therefore a convenient substitute.  

                                                     

12 The reduction of GHGs depends on various factors such as the origin of the fuel, the engine design and the associated methane 
leakage. Depending on how these factors interact, a possible reduction of GHG is between -20 % and +3 % 
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The industry sector was responsible for 40% of Germany’s total gas and 47% of its electricity 

consumption in 2018. Industrial actors have, hence, a particular interest in low gas prices, for cheap 

electricity and heat provision, as well as feedstock [Interview_PSA x 2; Interview_AE].  

International suppliers have the interest to access another market to sell their LNG.  

Gas grid operators’ business model is threated by a potential reduction in gas demand. They could 

benefit from an increase in gas throughput in case of LNG deliveries, especially the ones connecting 

pipelines and the ones close by. Another option are synthetic gases, which is why some gas grid 

operators start investing in “hydrogen ready” infrastructure. 

For actors in the mobility sector, LNG is an opportunity to meet short-term emission reduction targets 

(e.g. CO2, NOx, SOx), opening investment opportunities for trucks, long-distance shipping and inland 

vessels and related infrastructure such as filling stations [Interview_AE, Interview_PSA]. 

Relatively few of the gas market actors are opposed to the LNG terminal construction in Germany. One 

example is an association of municipal utilities, which opposes the allocation of the costs of the access 

pipelines to gas customers, but not the terminals themselves (VSHEW 2019). Other actors potentially 

in competition with gas, such as renewable energies, are not included in the analysis. 

4.3 The socio-technical system 

4.3.1 Gas regime technology diffusion and synthetic gas niche 

The natural gas regime is influential and has a large lock-in potential. It is dominant and well connected 

across different sectors (electricity, heat, industry, and to a rising extent transport) and actors (gas 

network operators, corporations of various industries using gas as input for heat or as feedstock, 

manufacturers of gas appliances, municipal and nationwide utilities, gas storage operators, traders, 

several political actors, etc.), for example through joint interest associations. LNG is a part of the highly 

institutionalised natural gas regime, as the actors and formal and informal rules are mostly the same, 

and one of the shared beliefs is that natural gas should play an important role in the energy transition. 

Regarding the synthetic gas niche, innovation happens regarding different power-to-gas technologies. 

The main idea is to utilise (renewable) electricity to produce hydrogen with electrolysers (Wulf, Linßen, 

and Zapp 2018).13 Hydrogen has long been promoted as an alternative (see e.g. IEA (2019b) for 

“previous waves of enthusiasm for hydrogen” since the 1970s). This trend re-emerged now in the context 

of increasing pressures on the natural gas regime (Stern 2019).14 To produce renewable synthetic gases 

domestically, Germany would need to substantially expand the capacity of electrolysers, but also 

additional renewable energy capacities to produce the needed electricity (Wulf, Linßen, and Zapp 2018, 

2018; ewi 2017; Fraunhofer 2019). Due to space constraints for additional renewable capacities and 

                                                     

13 In a second step – the methanisation - hydrogen can be converted into methane. 
14 One example for the pressure being firm ‘Total’ complaining about the European Investment Bank stopping to finance 
investments in unabated gas projects, from 2021 onwards, stating that “Gas has never been so much criticised in Europe”. 
https://www.reuters.com/article/total-gas-eib/update-1-energy-group-total-criticises-eibs-decision-not-to-finance-gas- 
idUSL8N281396 
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related societal opposition, imports of synthetic gases are estimated to play a substantial role (ewi 2017; 

Fraunhofer 2019). The assumptions about imports are made without actual existing projects in other 

countries on the required scale to provide those import possibilities, and partnerships are at an early 

stage. 

In the debate about the LNG Terminals, the possibility to use the planned terminals for hydrogen imports 

is often mentioned, despite the fact, that the technical requirements are very different for hydrogen and 

the terminal would not fit these (see Klebanoff, Pratt, and LaFleur (2017) for a comparison of LNG and 

liquid hydrogen properties). Synthetic methane could potentially be imported via the terminals, but the 

costs and available supplies are still highly uncertain, and technological development is at a lower level 

than for hydrogen. 

Developments in the socio-technical system support the construction of the terminals on a discourse 

level, but are not a driving force. In general, the high level of natural gas use in various sectors facilitates 

support for LNG. The (liquefied) natural gas regime also shares many rules, values and goals with the 

synthetic gas niche, creating in many instances a further alliance instead of competition. 

4.3.2 Actor perspectives on innovation  

Various interviewees referred to the possibility to import synthetic gases via the terminals [Interview_MA; 

Interview_SA; Interview_PSA]. However, there is not yet a large market for synthetic gases and market 

actors stated that they had no concrete plans for those imports, as uncertainty about price developments 

and possible suppliers are too high. Nevertheless, synthetic gases are strongly present in the discourse 

on the energy transition. One important actor in this context is the “Power to x Alliance”. Among the 

members of this association are car manufacturers, transmission grid operators and natural gas 

traders.15 The alliance demands the construction of 5 GW electrolyser capacity16 by 2025 and changes 

to regulation to facilitate the market entry of ‘Power to X’ technologies.17 Central actors from the 

renewable industry, like the umbrella association of renewable energy, are not part of it.  

5 Mechanisms explaining LNG support in Germany 
The main mechanisms to explain political support for LNG terminals are summarised in Fehler! 

Verweisquelle konnte nicht gefunden werden.. The mechanisms link the three systems through the 

relevant actors. The remainder of this section explains those mechanisms in detail.  

                                                     

15 https://www.ptx-allianz.de/ueber-uns/allianzpartner/ 
16 Used to generate hydrogen from electricity. 
17 https://www.ptx-allianz.de/wp-content/uploads/2020/02/200224_10_punkte-plan_h2_strategie_ptx_allianz.pdf;. ‘Power to x’ 
refers to the conversion of electricity to gases, heat, or liquids, often used to improve storability of electricity.  

https://www.ptx-allianz.de/ueber-uns/allianzpartner/
https://www.ptx-allianz.de/wp-content/uploads/2020/02/200224_10_punkte-plan_h2_strategie_ptx_allianz.pdf
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Figure 4: Explanatory mechanisms for political support for LNG investments in Germany.  

 

Notes: Each mechanism is designated by a specific color and letter. A – International diplomacy 
pressures German state actors to support LNG; B – State actors support incumbents to ensure a secure 
supply-demand balance; C – Regimes enable beneficial regulation through promoting the alignment of 
their vested interests with political interests; D - Niche innovations strengthen the gas regime; E - Sunk 
investments reduce willingness for change F – Weak opposition of actors outside the regime poses no 
counterweight. 

Source: Adopted from Cherp et al. 2017. 

A – International diplomacy pressures German state actors to 
support LNG 

One of the main mechanism that creates political support for LNG terminals is international diplomacy: 

Since the shale gas boom turned the US into a natural gas exporter (see section 4.2.2), the Trump 

administration is putting increasing pressure on both the EU as a whole and Germany in particular to 

import more gas from the US. The outcome of national dynamics in other countries is included, however, 

a detailed analysis of those dynamics – e.g. leading to US politicians acting the way they do – is beyond 

the boundaries of the analysis and the framework. 

Illustrative for this mechanismare for example meetings between US and European state actors 

regarding the so called “trade war” in July 2018, when EU commissioner Juncker and US President 

Trump agreed on EU purchases of LNG from the US to prevent punitive tariffs by the US against EU 

car exports. Since then, LNG imports from the US to the EU have risen sharply, albeit from a very low 

level (EC 2018; 2019b). Reasons for the increase are, however, not only the political pressure but also 

various global LNG market developments (see Introduction and section 4.2). A conference on US LNG 

organized by the German economics ministry in February 2019 is another illustration for the bilateral 

pressure the US is putting on the German government to support imports of US LNG: Only US politicians 

and corporations but no actors from e.g. Qatar or Russia were invited. In December 2019, the US 
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officially imposed sanctions on companies involved in the construction of Nord Stream II, against which 

the US government has officially positioned itself.18  

The simultaneously decreasing central European natural gas production (especially in the Netherlands) 

reinforces beliefs of various actors that Germany and the EU as a whole are vulnerable to Russian gas 

supplies, which in turn intensifies mechanism B. 

B – State actors support incumbents to ensure a secure supply-
demand balance 

In consideration of the decreasing natural gas production within the EU and internationally low LNG 

prices, the support of private sector investments in LNG terminals can help state actors to create higher 

supply security levels by facilitating imports from additional supplier states (or at least the perception of 

higher energy security) (see section 4.1.1). On the international supply side, the aforementioned 

decreasing European natural gas production increase supply security concerns and low international 

LNG prices reduce the barrier for investments and increase attractiveness of natural gas use. 

Whether, or at least by how much, supply security would actually increase through the LNG terminals is 

contentious for various reasons: (1) LNG might not be contracted and shipped rapidly enough to function 

as an emergency supply mechanism [Interview_PSA], (2) LNG supplies might come from Russia and 

therefore would not provide diversification (which is likely as Russia was with almost 20% the second 

largest LNG supplier to the EU in Q2 2019 (EC 2019a), (3) the economics ministry states that supply 

security would also be guaranteed without the construction, (4) as well as studies showing that EU gas 

supply is secure without new investments (Artelys 2020; Holz et al. 2017b).  

Despite a rather small increase in supply security and the repeated statement that the LNG terminals 

are a private sector investment [Interview_SA, Interview_PSA, Deutscher Bundestag (2018)], the 

federal and state governments support the construction in various ways, to close acknowledged 

“substantial profitability gaps”19. The main measure the government took was the change of the Gas 

Network Access Regulation in March 2019. Thus, the economics ministry overturned a previous decision 

by the German network regulator (BNetzA) from December 2018, that investors would have to bear the 

cost for pipelines connecting the terminals to the gas grid themselves. Now, 90% of the investment costs 

and 100% of the operating costs for the connecting pipelines will have to be born by gas consumers 

through a rise in network charges.20 Interestingly, the related entire political process was only several 

weeks long, which has been evaluated as unusually quick and surprising by different interviewees 

[Interview_PSA x 2]. Other means how the terminals and the natural gas consumption are financially 

supported are e.g. the “coal replacement bonus” in the coal phase-out law (especially targeting heat 

                                                     

18 SEC. 7503, National Defense Authorization Act for Fiscal Year 2020, https://www.congress.gov/116/bills/s1790/BILLS-
116s1790enr.pdf. 
19 E.g. by the Federal Government Coordinator for the Maritime Industry Norbert Brackmann or the State Secretary of the Ministry 
of Economic Affairs, Transport, Employment, Technology and Tourism of Land Schleswig-Holstein Thilo Rohlfs, 
https://www.handelsblatt.com/politik/international/verfluessigtes-erdgas-lng-warum-deutschlands-erstes-fluessiggas-terminal-
ein-befreiungsschlag-waere/22822816.html?ticket=ST-1921856-gVmnAXA2olDX6voZARct-ap6 
20 https://www.heise.de/tp/features/Erdgas-wird-die-neue-Kohle-4398966.html 

https://www.congress.gov/116/bills/s1790/BILLS-116s1790enr.pdf
https://www.congress.gov/116/bills/s1790/BILLS-116s1790enr.pdf
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supply), the common task budget “Improvement of the Regional Economic Structure”, the mobility and 

fuel strategy (Deutscher Bundestag 2018), as well as via tax rebates for LNG use, financial benefits for 

research and development and the development of LNG fueling infrastructure (Federal Ministry of 

Finance 2018; 2019).  

Further political support consists of general public support such as economics minister Altmaier stating 

repeatedly that he expects the construction of terminals to go ahead, that it would be good for supply 

security and encouraging companies to apply for public funding.21 The relevance of this becomes starker 

when compared to the stalling renewable energy expansion without increasing political support.  

The parallel coal and nuclear phase-outs increase the pressure on private sector and state actors to 

ensure a stable and affordable energy provision. Besides the technical requirements, especially state 

actors also need to create public trust in their strategy to achieve this. A well-known and established 

energy source such as natural gas that has long been promoted as a reliable and relatively climate 

friendly fuel can fill this role more easily than renewables and new storage technologies, and requires 

no behaviour change of consumers. Effectively, climate concerns and environmental concerns are 

thereby dominated by short term economic and energy security concerns.  

The German coal commission and coal phase-out law illustrate political side games regarding natural 

gas: While the process of negotiating the pathway and related support for affected regions and 

companies was supposed to focus on coal, natural gas gets mentioned repeatedly. New gas power 

plants are now to be granted a facilitated construction process (BMWi 2019b), and the coal phase-out 

law22 encourages the conversion of coal-fired power plants to gas via a financial “coal replacement 

bonus” (Kohleausstiegsgesetz § 7c).  

C – Regimes enable beneficial regulation through promoting the 
alignment of their vested interests with political interests 

Gas regime actors promote their vested interests as to be by aligned with local governments’ and 

communities’ interests. For example, when the proposals for the LNG terminal were presented to local 

politicians in the structurally weak region, hopes for infrastructure improvements such as railways and 

roads were specifically addressed [Interview_SA)]. In addition, potential positive effects such as local 

jobs or tax revenues were used to argue for financial and regulatory support. 

Another streategy is that private sector regime actors have threatened state actors to move their projects 

abroad. As that would harm the local economy, politicians are more inclined to create support for their 

business. E.g. in Brunsbüttel, Yara23 has mentioned to local policy makers the possibility to close its 

                                                     

21 https://www.heise.de/tp/features/Erdgas-wird-die-neue-Kohle-4398966.html.22 Bundesregierung. 2020. Gesetz zur 
Reduzierung und zur Beendigung der Kohleverstromung und zur Änderung weiterer Gesetze (Kohleausstiegsgesetz). 
22 Bundesregierung. 2020. Gesetz zur Reduzierung und zur Beendigung der Kohleverstromung und zur Änderung weiterer 
Gesetze (Kohleausstiegsgesetz). 
23 Yara is one of the 5 single biggest gas consumers in Germany (0.7 bcm in Brunsbüttel; ~1% of German gas consumption). 
https://www.boyens-medien.de/artikel/industrieserie/gute-ernte-yara-in-brunsbuettel.html.  

https://www.boyens-medien.de/artikel/industrieserie/gute-ernte-yara-in-brunsbuettel.html
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production facilities, if the LNG terminal and a resulting better gas grid connection would not be built 

[Interview_SA]. 

“So the entire area is too poorly connected to the natural gas grid. The industry companies now 

come and say, if that won’t get better […] then we won’t invest here in the future. Of course, this 

also causes fear and panic. There's no question about that. Of course they pursue their own 

interests […], and we as the little volunteer councillors here, get told so. And then you are 

confronted with a responsibility. […] You can't just dismiss it and say it's shenanigan, what they 

say, it is definitely not. There is a good bit of truth in it somehow. But it's hard for us to judge 

whether they won't invest more in the future or whether it's just one of those threatening 

backdrops that are being built up.” [Interview_SA]. 

This direct lobbying works especially well through strong existing networks between the natural gas 

industry, interest associations and politicans. For example, LNG terminal opperators payed political 

lobby institutions such as the von Beust & Coll consulting to advocate for the terminals24 

[Interview_PSA]. The consulting firm created  the “Maritime LNG Plattform e.V.” (see section 4.1.2) 

which unites various actors along the value chain. Jointly they benefit from a more advantageous 

position to lobby state actors for political support. The consulting firm directly advertises their influence 

through using different party contacts, known from former political work [Interview_PSA x 2, e.g. from 

Ole von Beust, being the former mayor from Hamburg]25. 

A main strategy from larger gas interest associations is to present natural gas as a benefit for supply 

security, affordable energy, and as necessary for economic growth. On the European level, since 2010, 

the five main oil and gas corporations and their lobby groups have spent at least €250 million to influence 

European decision-making.26 The gas industry also advocates for the “partnership” between renewables 

and gas (Haas 2019), again managing to create at least the perception of complementarity instead of 

competition.  

This is also the case when LNG terminals are framed as a means to import “green gases”. Noteworthy 

is the presentation of plans to use the terminals in the long run for hydrogen, despite the different 

technical requirements that would need a different terminal designs and substantial reconstructing with 

high costs (Klebanoff, Pratt, and LaFleur 2017) (see also section 4.3).  

In general, the gas regime managed to introduced the narrative of gas being a ‘climate and 

environmentally friendly’ and a ‘bridge fuel’ as the dominant ones in the public discourse (see also 

(Delborne et al. 2020)). These cognitive frames have not been significantly challenged yet by opposition, 

which is why they contribute to reinforcing misguided public beliefs and facilitates gaining public and 

political support (Fitzgerald, Braunger, and Brauers 2019).  

                                                     

24 In this case especially the Brunsbüttel terminal. 
25 http://www.vbcoll.de/. They themselves call the platform the “joint” between economy and politics and “partners” of the 
economics and transport ministries. 
26 CEO, Food and Water Watch and Friends of the Earth Europe: Big Oil and gas buying influence in Brussels. 
https://corporateeurope.org/en/fossilfreepolitics. 

http://www.vbcoll.de/
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D – Niche innovations strengthen the gas regime  

States often nurture regimes in parallel with working with incumbents, and do not chose either or (as 

e.g. shown in Cherp et al. 2017). The German state supports the strengthening of the niche by financially 

supporting domestic synthetic gas production (e.g. electrolysers for hydrogen production). Additionally, 

imports of synthetic gases (i.e. renewable methane and hydrogen) are discussed and cooperation with 

other states planned (Bundesregierung 2020).  

However, the gas case is special, as the natural gas regime builds a network with the gas niche: The 

synthetic gas niche (including diverse synthetic and renewable gases, (see (Van de Graaf et al. 2020; 

Hainsch et al. 2020; Timmerberg, Kaltschmitt, and Finkbeiner 2020) for a typology), poses no 

competition to natural gas yet, but actually supports the natural gas regime (of which the LNG regime is 

a part), as it consists of very similar infrastructure and actors. Even a strong growth of synthetic gases 

(via domestic production or imports) would not pose competition for the gas regime but mostly a useful 

new element to it (e.g. increased supply for the gas grid and power plants, new investment opportunities 

for equipment suitable for a high hydrogen share, etc.). It would also not imply major changes of rules 

or routines. Therefore, we consider the synthetic gas niche not as a threat to the gas regime, but state 

support for it as additional strengthening of the natural gas regime. 

Despite the slow development of the various synthetic and biogenic gases (little investment, high costs, 

limited space and partly missing technological readiness), political debates are prominent and (financial) 

political support has already been promised (see e.g. Germany’s hydrogen strategy (Bundesregierung 

2020)).  

E – Sunk investments reduce willingness for change 

An important barrier to using less natural gas are past investments: The related sunk costs push actors 

to keep using that infrastructure, as they cannot recover the already incurred costs. Therefore, 

incumbents have an incentive to frame gas infrastructure as a valuable asset that should be used long-

term. However, almost two thirds of all gas distribution grids would not be needed anymore for natural 

gas distribution – if climate targets were to be fulfilled (see section 4.2.2). One relatively small change 

for distribution grid operators or power plants is to invest in so called “hydrogen ready” infrastructure. 27 

The vague term encompasses infrastructure that can only bear a few percentage points to 100% 

hydrogen, mostly creating a further lock-in but no systemic changes. Additional investments in gas 

infrastructure lead to an increase of the already existing gas lock-in. The scale is, among other factors, 

dependent on the expected lifetime of investments and the financial barrier to switch to renewable 

alternatives as well as system wide institutional effects (Erickson et al. 2015; Unruh 2000). Most gas 

infrastructure has relatively long expected lifetimes: E.g. LNG terminals at least 20-40 years, new ships 

equipped with LNG as power unit ~65 years, gas-fired power plants at least 20 years. The analysis of 

                                                     

27 Another possible response strategy would be to stop new investments in a coordinated way to avoid stranded investments. This 
happens in the Netherlands, where gas distribution operators pushed the government to introduce policies ending natural gas grid 
connections in new build homes, as they would not have been able to recover those costs when the Netherlands phases-out 
natural gas by 2050 [personal conversation with Dutch energy expert]. 
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the extent of the additional lock-in is beyond the scope of this analysis and remains a proposal for future 

research.  

F – Weak opposition of actors outside the regime poses no 
counterweight 

A visible opposition to natural gas in Germany is only slowly emerging. The most visible one is DUH, 

which commissioned legal reports on the Brunsbüttel and Wilhelmshaven terminals, raising concerns 

about the legal feasibility of approval for the terminals. For Brunsbüttel, feasibility is disputed especially 

on grounds of security risks, e.g. due to immediate vicinity to a nuclear power plant and an interim 

storage facility for radioactive waste (Ziehm 2019a). For the FSRU in Wilhelmshaven, environmental 

and safety concerns evolve especially around extensive waterway construction, continuous 

maintenance dredging works, and the location being close to several nature protection zones (Ziehm 

2019b). The legal reports see the construction of the terminals as incompatible with the existing major 

security laws in both locations (Ziehm 2019b; 2019a). The aspects mentioned in the legal reports need 

to be included in the approval processes of the terminals, such as the related planning permission 

hearings and the environmental impact assessments. This might have complicated or slowed down the 

approval [Interview_PSA]. Despite attempts by political actors at the state level to undermine the 

legitimacy of the legal report, the approval process for none of the terminals has been completed 

yet.28Additionally, there exists some local opposition by citizen initiatives. Those actors opposed to the 

terminals describe presswork as difficult, since e.g. the local newspapers benefit financially from 

advertisements by the terminal operators [Interview_CS].  

In general, opposition by these few actors is small compared to the strong support by a wide variety of 

political and private actors in favour. NGOs and citizen initiatives are more fragmented and additionally 

their involvement targeting natural gas is much lower than e.g. compared to nuclear energy and coal, 

where they excerted strong opposition (Oei et al. 2018; Johnstone and Stirling 2020).  

6 Conclusion 

In recent years, important insights have been made in assessing the GWP of methane, which makes 

up 90% of the components of natural gas. Despite the widespread perception that natural gas is a 

climate-friendly bridge fuel, these assessments show that methane is a powerful greenhouse gas and 

that natural gas - depending on the specific life-cycle emissions, transport mode and power plant 

efficiency - is not necessarily more climate-friendly than coal. Nevertheless, there is currently strong 

support in Germany for the expansion of the natural gas infrastructure, which is astonishing given that 

Germany sees itself as a climate leader.  

In this paper, we analysed why German state actors strongly support the construction of three LNG 

import terminals contradicting ambitious GHG reduction targets. We used the meta-theoretical 

                                                     

28 In July 2020 the FSRU in Wilhelmshaven was required to relocate their plans for construction due to breaches of environmental 
protection laws at the former location.   
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framework by Cherp et al. (2018) and conducted a stakeholder analysis. In particulare, we identified the 

main involved actors and their interests and analysed developments of the techno-economic, socio-

technical and political system that influence the construction of the terminals. Subsequently we 

triangulated the findings from both approaches to identify the main mechansims affecting political 

support for LNG terminal construction and show how the interplay between actors and structures 

facilitate the co-evolution of the three systems.  

The main mechanisms we identified explaining the political support for the terminals are:  

(A) International diplomacy pressures German state actors to support LNG 

(B) State actors support incumbents to ensure a secure supply-demand balance 

(C) Regimes enable benefitial regulation through promoting the alignment of their vested interests with 

political interests 

(D) Niche innovations strengthen the gas regime 

(E) Sunk investments reduce willingness for change  

(F) Weak opposition of actors outside the regime poses no counterweight. 

Although this is a specific case study, we believe the German LNG case is representative for 

international trends of political support for further natural gas investments. Even in Germany, being 

known for a relatively high climate ambition, a further natural gas lock-in is currently undergoing. As 

many countries already use natural gas and now face the challenges of replacing coal and achieving 

climate targets, a wider trend of natural gas and LNG lock-in is possible. With our analysis, we want to 

shed light on this development and encourage further energy transition research on the role of natural 

gas and the question how a further natural gas lock-in can be prevented.  
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The construction and building sector drives a significant share of a nations metabolism, and is a 
central element on the sustainability agenda of international and national organizations. Growing 
building stocks require continuous input of natural resources, such as gravel and cement. The output of 
construction activities, such as demolition waste and excavation materials constitute a major material 
flow that is either recovered or disposed in landfills. While the demand for natural resources remains 
on a high level, landfill capacities for the disposal of mineral materials is shrinking. Urbanization, 
higher environmental regulation regarding groundwater protection and the Not-in-my backyard 
(NIMBY) phenomena are among the reasons why access to natural resource reserves in developed 
nations is decreasing. To contest the disparity between the societal need for building materials and the 
access to resources, public policies for a transition towards a circular economy are discussed on 
various political levels. While policies to stimulate a circular economy are considered necessary by the 
mineral construction material industry sector and public actors, the implementation of proposed 
market-based policies is met with policy resistance. To understand the drivers and barriers to circular 
economy policies and practices, this study identifies causal relationships between an industry sector 
and the respective governance mechanisms.  Thereby, this study develops a quantitative simulation to 
answer the questions: Which endogenous policy mechanisms result in barriers for the transition 
towards a construction material industry, based on circular economy principles?  

This evolutionary process indicates a dynamic relationship between the industry sector and public 
policies, evolving towards more sustainable modes of production and consumption. Such 
interdependent developments among subsystem, have been defined as co-evolutionary developments 
of socio-technical systems [1,2]. While these co-evolutions aim at improving sustainability 
performances, socio-technical systems often appear to be in a state of lock-in to current practices [3]. 
We take a co-evolutionary perspective to understand how public policies can unlock transition 
dynamics within the mineral construction material industry. The focus of this study is sustainable 
resource management of excavation material.  

A quantitative System Dynamics (SD) model is developed to understand the dynamic interactions 
between the gravel sector and its governing public policies, providing an endogenous perspective on 
co-evolutionary dynamics. First, we understand the perceived problems of governing actors, by 
identifying dynamics of major Material-Flows and their relation to the goal of the organization. 
Secondly, we connect the relevant decision-making rules of public policies and construction material 
companies to problematic material flows. Thereby we identify current policies that explain the 
observed behavior of the systems from an endogenous perspective 

We find that public policies and business strategies co-evolve towards lock-ins, creating barriers in the 
mineral construction material industry towards sustainable production and consumption practices. We 
find that the low-price elasticity of mineral construction materials requires nation-wide policy 



 
 
 
 
 
 

interventions to reduce the demand for land and improve material efficiency. We could show that the 
contribution of the mineral construction industry towards large scale landscape trends, such as the 
CO2 discussion is limited. Relevant potential lies in the reduced consumption of land and little 
transport distances, both being rather local measures. Without changing the scale of construction 
activities, the dependence on primary raw material persists. Increasing the building stock is impossible 
without the input of primary raw materials, hence recycling of CDW and recovering gravel from 
excavation material can only remedy the local demand for land. A system dynamics approach helped 
to understand the drivers and barriers of the industry, by identifying drivers of the lock-in to the usage 
of primary materials, slow diffusion of recovered materials and inefficient management of demolition 
and excavation material.  
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Fundamental transformations of today’s food systems are urgently needed for increasing human 

well-being and respecting our planetary boundaries (WBGU 2011). The Sustainable Development 

Goals can only be achieved through a new orientation of food systems towards sustainability. 

Although vast knowledge about sustainable nutrition exists, it is not sufficiently implemented and 

lived in practice by consumers, producers, and politicians. Thus, nutrition related problems are still 

prevailing. Following the developments made so far, a range of unsolved challenges hamper major 

breakthroughs towards improved human well-being and quality of life, including in particular: 

▪ insufficient consideration and tackling of complexity, e.g. multiple factors in their 

interrelatedness, feedbacks, dynamics, and side effects in food systems; 

▪ unequal power relations and conflicting interests, e.g. between agribusiness and 

environmental protection or between farmers and retailers;  

▪ lack of behavioural changes fulfilling both individual interests and sustainability demands, 

e.g. with regard to meat consumption or wastage of food.  

Science is increasingly addressing these challenges by breaking new ground. In recent years, various 

projects and initiatives were undertaken or have been started that investigate and/or initiate food 

systems transformations, bringing together scientists from different disciplines, involving 

practitioners, combining methodologies and experimenting with new research approaches. Systems 

science, transdisciplinarity and empirical social research as well as their combination are of particular 

importance for food systems transformations. Mutual learning from the experiences gained in these 

and other fields is assumed to be crucial for bringing transformation processes in the field of 

nutrition forward.  

Against this backdrop, the Dialogue Session invites to discuss promising methods, concepts and ideas 

that address the above-mentioned unsolved challenges for food systems transformations towards 

improved human well-being and quality of life. The session offers the possibility to mutually learn 

from various experiences and jointly reflect on workable paths for real change and on points for 

future research.  

The session aims to answer the key question: What are promising research approaches for 

supporting food systems transformations in line with sustainable development? 
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After an introduction into major challenges for food systems transformations by the session hosts, 

three speakers will share their experiences with promising research approaches. These inputs will 

open the moderated discussion with all participants.  

 

Agenda 

15 min  Welcome  

Moderation: Charlotte Beckh and Dr. Eva Hummel, Max Rubner-Institut (MRI), 

Karlsruhe, Germany 

Introductory note “Major challenges for food systems transformations”  

Dr. Carmen Priefer, Charlotte Beckh, Dr. Eva Hummel, Dr. Alexandra Heyer, and        

Prof. Dr. Ingrid Hoffmann, Max Rubner-Institut (MRI), Karlsruhe, Germany 

65 min  Roundtable 

▪ Inputs (each 10 min) 

➢ How can participatory modelling support considering and tackling 

complexity?  

Dr. Veronika Gaube and Dr. Barbara Smetschka, Institute of Social Ecology 

(SEC), University of Natural Resources and Life Sciences (BOKU), Vienna, 

Austria 

➢ How to deal with unequal power relations and conflicting interests to 

support just food systems transformations? 

Prof. Dr. Stephan Rist, Professor of Human Geography, Unit of Critical 

Sustainability Studies of the Institute of Geography and UNESCO Chair on 

Cultural and Natural Heritage and Sustainable Mountain Development, 

University of Bern, Switzerland 

➢ How to support long-term behavioural changes that fulfill both individual 

interests and sustainability demands? 

Dr. Stephanie Moser, Centre for Development and Environment (CDE), 

University of Bern, Switzerland 

▪ Moderated discussion (35 min) 

Between speakers and audience 

10 min  Wrap-up 
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Session Hosts 

The session is organized by the Department of Nutritional Behaviour of the Max Rubner-Institut, 

Federal Research Institute for Nutrition and Food, Germany.  

Dr. Carmen Priefer: Environmental scientist, research associate at the Department of Nutritional 

Behaviour at the Max Rubner-Institut. Her current research focuses on sustainable nutrition and 

transformation processes, with main interest in interdisciplinary perspectives on complex societal 

challenges, sustainability, and systemic interrelations. Before joining the Max Rubner-Institut in 2018, 

she was research associate at the Institute for Technology Assessment and Systems Analysis (ITAS) of 

the Karlsruhe Institute of Technology (KIT), Germany. 

Charlotte Beckh: Sustainability scientist with a specialization in environmental governance, research 

associate at the Department of Nutritional Behaviour at the Max Rubner-Institut. Her current 

research focuses on transformations and transdisciplinary learning processes in the area of 

sustainable nutrition. Before joining the Max Rubner-Institut in 2018, she conducted transdisciplinary 

research at the Institute for Advanced Sustainability Studies (IASS Potsdam), Germany. 

Dr. Eva Hummel: Nutritionist, research associate at the Department of Nutritional Behaviour at the 

Max Rubner-Institut. Her current research focuses on the complexity of nutritional behaviour, the 

application of instruments from systems science, especially modelling in the field of nutrition, and 

transformations towards sustainability. Before joining the Max Rubner-Institut in 2010, she was 

research associate at the working group Nutrition Ecology, University of Giessen, Germany. 

Dr. Alexandra Heyer: Ecotrophologist, research associate at the Department of Nutritional Behaviour 

at the Max Rubner-Institut. Her current research focuses on nutritional behaviour of vulnerable 

groups (in particular children with migration background and seniors) and qualitative methods of 

empirical social research. Before joining the Max Rubner-Institut in 2003, she was amongst others 

research associate at the professorship for nutritional councelling and consumer behaviour, 

University of Giessen, Germany.  

Prof. Dr. Ingrid Hoffmann: Nutritionist, head of the Department of Nutritional Behaviour at the Max 

Rubner-Institut. Her current research focuses on nutritional behaviour, sustainability, modelling of 

complex nutrition aspects, and nutrition epidemiology. Before joining the Max Rubner-Institut in 

2009, she held the professorship for Nutrition Ecology, University of Giessen, Germany.  

Speakers 

Dr. Veronika Gaube: Social Ecologist with a diploma in Ecology, senior scientist at the Institute of 

Social Ecology, BOKU, Vienna. Her research focuses on land use and land-use change, agricultural 

practices and time use in sustainability studies. Methodologically, she works with integrated socio-

ecological land-use models based on agent-based modelling, whereby the models are in many cases 

developed in a transdisciplinary research process together with experts and stakeholders. 

Dr. Barbara Smetschka: Social Ecologist with a diploma in Social Anthropology, senior scientist at the 

Institute of Social Ecology, BOKU, Vienna. Her current research focuses on sustainable urban 

development, sustainable agriculture, time-use studies, participatory research, inter- and 

transdisciplinary research, gender and sustainability research. One research topic is participatory 

modelling, mostly using agent-based models or developing integrated systemic models in 

cooperation with stakeholders. 
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Prof. Dr. Stephan Rist: Stephan Rist is associate professor for human geography at the Institute of 

Geography of the University of Bern. He is holder of the UNESCO Chair ‘Natural and Cultural Heritage 

of Sustainable Mountain Development’, and also works at the Centre for Development and 

Environment (CDE) of the University of Bern, where he works in the Cluster on Sustainability 

Governance of Land and Natural Resources. The geographic focus is on Latin America and Africa 

being involved in several international research projects, dealing with critical sustainability 

assessments of large scale land investments, food sustainability, local knowledge, social movements 

and transdisciplinary approaches of research aiming at the enhancement of societal transformation 

in view of environmental justice.  

Dr. Stephanie Moser: Environmental psychologist, head of the socio-economic transitions cluster at 

the Centre for Development and Environment (CDE) at the University of Bern, Switzerland. In her 

research she focuses on transformation processes towards sustainable consumption patterns and 

lifestyles. Before her current position at CDE she held a senior assistant position at the 

Interdisciplinary Centre for General Ecology (IKAOE) at the University of Bern, Switzerland.  
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Industrial incumbents’ role in transitions seen from the corporate sustainability and sustainability 

transitions literatures 
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Abstract 

Sustainability transition studies as a field has traditionally assumed incumbent firms to be inert and 

locked into their existing (unsustainable) practices, as well as pursuing incremental innovation within 

well-established trajectories (Geels, 2002, Hoogma et al., 2002). Sustainability transitions are thus 

expected to eventually result in the ‘creative destruction’ and downfall of incumbent firms, as new 

and more sustainable and radical new technologies, developed by newcomer firms, are selected over 

time (Raven, 2007). Although this is seen as the ‘inevitable outcome’, incumbent firms may for a long 

time hinder or delay transitions to protect their own interests, and have hence been seen as a barrier 

to achieving radical socio-technical transitions towards sustainability (Smink et al., 2015).  

However, a more recent vein of sustainability transitions literature has recognized that such 

pessimistic portrayal of incumbent firms does not do justice to the heterogeneity of responses and 

behaviors of incumbent firms in sustainability transitions (Karltorp and Sandén, 2012; Van Mossel et 

al., 2018, Turnheim & Sovacol, 2020). Incumbent firms have for instance been found to pursue 

radical innovation in key environmental technologies such as electric-vehicles (Bergek et al., 2013, 

Wesseling et al., 2015), heavy hybrid-electric vehicles (Berggren et al., 2015), renewable energy 

technologies (Steen and Weaver, 2017, Hanson, 2018, Mäkitie, 2019), and sustainable food 

production (Strom-Andersen, 2020). 

It has therefore been recognized that incumbent firms can behave in several ways in sustainability 

transitions, and that this requires a more nuanced perspective on incumbents and incumbency in 

transition studies (Turnheim & Sovacol, 2020). To shed light on this issue, insights from strategic 

management, organizational theory and innovation and entrepreneurship they has been invoked in 

the sustainability transitions field to better understand firm behavior (e.g. van Mossel et al., 2018,  

Hockerts & Wüstenhagen, 2010). The aim of this paper is to contribute to this theory bridging effort 

by bringing into the discourse perspectives and concepts from studies of how business organizations 

relate to the natural environment.   

Sustainability as a theme emerged rather late within the mainstream management literature 

(Howard-Grenville et al., 2014).  But since the late 1970s, a stream of literature on established 

businesses and their sustainability strategies and practices has developed within a community of 

scholars interested in how organizations relate to the natural environment (Bansal & Song, 2017; 

Linnenluecke & Griffits, 2013). The field has, to a large extent, dealt with how firms handle 

environmental problems, and particularly large incumbents in established and “dirty” industries such 

as metal processing, chemical industry, mining and not at least oil and gas.  

One issue addressed in this literature, that is particularly relevant here, is what characterizes firms 

that take a more proactive approach to environmental issues compared to firms that react to eg. 

new environmental regulations. A key insight in this literature has been that firms, even within the 

same industrial and regulatory contexts, different firms perceive challenges and behave very 

differently. Firm characteristics such as size and innovation capabilities, industry characteristics such 



as field density and maturity influence firms’ responses to sustainability challenges. However, the 

natural environment in which incumbent firms and industries are embedded, is also important.   

By reviewing this literature and discussing some of the key insights, we aim to contribute to a recent 

call for contributions that provide a more nuanced perspective on incumbents in sustainability 

transitions (Turnheim & Sovacool, 2019). The aim of the paper will be to outline a conceptual 

framework that outlines firm, industry and environment specific conditions that play a role in how 

incumbents behave, and to outline propositions for further research.  
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Practices in sustainability transitions:  

Review, reflections, and research directions  

 

Abstract 
The role of users in transitions is receiving increased attention. Users are suggested to contribute 

beyond a consumer position to system change towards sustainability. Concepts concerning 

practices, in particular originating from social practice theories are proposed useful to handle 

these additional aspects of users. Social practice theories are therefor increasingly used in 

transition studies, but there is still no overview of the application of these theories in 

sustainability transition research. This article addresses this gap and presents a review of 

research on social practices in transitions studies. The review reveal controversies, and show 

how the research articles give contributions and critiques on the use of social practice theories 

in transitions studies around six topics: Consumption vs production, normality vs novelty, 

stability vs instability, micro vs macro levels, social vs technical change, and flat vs hierarchal 

ontologies.  Reflecting on this, I discuss how social practice theories are applied in 

sustainability transition research for more than studying users. Research directions can build on 

how social practice theories can contribute in studying agency in system change.  

 

--- Conference paper for IST 2020, work in progress, please do not distribute ---   
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1 Introduction 
The emerging field of sustainability transition research, or transition studies, address 

fundamental changes in existing sectors. Transition studies are originally based on systems 

approaches to innovation, highlighting the interrelatedness of technological, organizational, 

institutional, and socio-political change. Now, the growing field include in various ways several 

more approaches. The fields’ four dominant approaches the multi-level perspective MLP, 

strategic niche management SNM, transition management TM and technological innovation 

system TIS approaches can be seen as transdisciplinary approaches, increasingly used as 

distinct analytical frameworks for empirical research.  

 

System change with discussions of stability and instability, and the role of innovations, was 

originally, and now usually are, the objective of the research in transition studies. System 

change is complex, and transition studies originally looked back, studying long-term, 

fundamental shifts in sectors. Now the research front is also about how to understand the 

complex change processes by looking forward in time for steering, governing or accelerating 

these changes. In line with this development of the field, different aspects of the system, for 

example policy or markets, are getting distinct suggestions on how to be studied. Proposed 

frameworks for such studies draw from distinct and diverse theoretical positions such as 

theories of governmentality, political economy and urban political ecology, social practice 

theory SPT and institutional approaches (Luque-Ayala, Bulkeley, & Marvin, 2018).  

 

The role of users in transitions is receiving increased attention because of how users can 

contribute beyond a consumer position to system change towards sustainability. Concepts 

concerning practices, in particular originating from social practice theory SPT, are proposed 

useful to handle these additional aspects of users. New communication technologies offers 

platform services with new user opportunities, in particular in regards to the sharing economy. 

This requires new understandings of consumption dynamics within wider systems. SPT may 

contribute to transition studies by deepening our understanding of the key social mechanisms 

and dynamics underpinning transitions in everyday life, and of the role of agency and collective 

action in processes of social change (Köhler, Geels, Kern, Onsongo, & Wieczorek, 2017).  
 

Applying SPT with transition studies is met with both acceptance and rejection. Some scholars 

within SPT are skeptical towards transition scholars using SPT, arguing that the approaches and 

theories are incompatible due to fundamentally different ontologies (Shove & Walker, 2007; 

Shove & Walker, 2010; Shove & Walker, 2014).  Based on this conflict, there is a need to 

understand how social practice theories are used with transition studies. There is a need to map 

out how transition studies previously have applied SPT and what lies in the call for doing this 

more. 

 

This article investigates the use of practice theories in the field of transition studies. The study 

presents a review, reflections and research directions on this. The paper is organized in six parts. 

The next section presents literature on social practice theory and how it has been used with 

other theories, and how it has been called for in transition studies. In section three, the 

methodological approach of literature review and analytical process is presented. Section 4 

presents the results with a review of research. In section 5, reflections on this is presented by 

discussing the findings. Section 6 concludes, summarizes the findings and presents future 

research directions.  
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2 Theoretical contexts  

2.1 Social Practice Theories  
SPT are cultural theories, handling societal aspects as practices (Reckwitz, 2002). SPT sees the 

procedures of actions as a practices, understood as a commonly shared routinized way of 

performing something (Reckwitz, 2002; Shove & Walker, 2010; Watson, 2012). This implies 

that social structures and technologies are reproduced through routines enacted by “carriers” or 

“practitioners” of social practices, and therefore do not exist outside or above individuals 

(Reckwitz, 2002; Shove, Pantzar, & Watson, 2012; Strengers & Maller, 2014, p. 3). This means 

that SPT goes away from focusing on individual interests, and instead we can understand and 

analyze a given practice by examining performances in the actual context involved.  

Shove et al. (2012, p. 22) present a scheme of a co-evolution of the three elements: material, 

competence, and meaning, and suggest it is possible to describe and analyze change and 

stability by paying attention to the trajectories of elements and to the making and breaking of 

links between them. “Practices” are established if elements are connected and co-evolving when 

are links made. However, the elements may also exist separately, before being linked they are 

called a “proto-practices”, and after links are broken they are “ex-practices” (Schatzki, 2011; 

Shove et al., 2012).  

 

The way Shove et. al use the three elements is based on earlier concepts and considerations 

(Gram‐Hanssen, 2010; Reckwitz, 2002; Schatzki, 1996; Warde, 2005). “Material” is about 

things, tangible physical entities and technologies (Røpke, 2009; Shove et al., 2012). Earlier 

considerations how things are involved in practices range from earlier being excluded  

(Bourdieu, 1984; Giddens, 1984) to later being included (Reckwitz, 2002; Schatzki, 2002). 

“Competence” is about skills, techniques and know-how (Shove et al., 2012). “Meaning” is 

about ideas, aspirations and symbolic meanings (Shove et al., 2012), and vary among scholars 

with for example Reckwitz (2002) saying this is about emotions, motivational knowledge and 

mental activities, whereas it can also be about what people do has a history and a setting, 

enabling this element to handle past, present and future aspects (Schatzki, 1996, 2002).  

 

Schatzki (1996) presented a division between practice-as-performance and practice- as-entity. 

This is relevant for how SPT goes away from an individualistic view. Practice- as-entities are 

about how actions are social and not a result of individual choices. The conditions that comprise 

the existence of a practice can be described by elements, and this description makes practices 

distinguishable concepts, such as eating, driving or reading.  This so-called ‘entity’ can be 

useful because it can identify elements that configure patterns of action at the macro-level 

(Higginson, McKenna, Hargreaves, Chilvers, & Thomson, 2015; McMeekin & Southerton, 

2012; Spurling, McMeekin, Southerton, Shove, & Welch, 2013; Strengers & Maller, 2014). 

Practice-as-performances are about how the actions are observable. This makes it possible to 

identify space-specific and temporal aspects involved in production and reproduction of daily 

life. The so-called ‘performance’ can be useful because it can distinguish doings of daily life at 

the micro-level.  

 

2.2 Social practice theory with other theories  
Using SPT with other theories have been met with skepticism (Shove & Walker, 2007; Shove 

& Walker, 2010; Shove & Walker, 2014).  However, several researchers are not as resistant as 

Shove in using SPT with other disciplines. In particular those using SPT as a heuristic tool, 

propose that combinations with SPT can be useful for empirical research because of how it 

directs our attention towards actions (Frezza, Whitmarsh, Schäfer, & Schrader, 2019; Gram-
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Hanssen, 2011; Lamers, van der Duim, & Spaargaren, 2017; Perera, Auger, & Klein, 2016). In 

particular, management scholars have demonstrated how to merge SPT with other theories (La 

Rocca, Hoholm, & Mørk, 2017; Nicolini, 2011, 2012; Nicolini, Gherardi, & Yanow, 2004).  

 

The research field of sustainable consumption have also fruitfully used social practice theory 

with other theories (Spaargaren, 2003; Spaargaren, Martens, & Beckers, 2006; Warde, 2005). 

They suggest using practice theory because practice-based approaches can reveal processes of 

reproduction and change in forms of consumption, bringing conceptual insights into 

sustainability transitions (McMeekin & Southerton, 2012). They argue more empirical studies 

are needed to develop a practice theoretical understanding of sustainability transitions to 

address patterns of consumption, that are constituted by a recurrent relationship between 

collective agency and the everyday performances of practices  (Welch & Yates, 2018). 

Following this, there are discussions on the usefulness of applying SPT with sustainability 

transition studies (Kennedy, Cohen, & Krogman, 2015; Welch & Southerton, 2019).  

 

This article presents a review of research on practices in transition guided by a main research 

question “How are social practice theories applied in sustainability transition research?” and  

three sub questions. What controversies are revealed? What contributions are made? What 

criticism are handled?  

 

3 Methodological approach  
This systematic review covers articles indexed in Scopus database. The articles were found 

through a search string, identifying articles where the title, abstract or keywords contained: 

“sustainability transition” OR “socio-technical transition” OR “socio-technical innovation” OR 

“socio-technical system” OR “socio-technical change” AND “social practice theory”.  The 

search was done on April 8 2020 and was limited to journal articles in English.  

 

 
Figure: Search string Scopus  

 

In total 70 articles were found. A content analysis of the abstracts and headings revealed, as 

expected, that some of the articles were about practice in other terms such as e.g. “research 

practice” etc. Articles not using social practice theories for transition studies were left out.  

Based on a review of the articles in this selection, 59 articles were selected for further work.  

The analysis was based on these articles and guided by the research questions.  

 

The analytical process consisted of three main steps. First, I did a content review of the articles 

with clarifications of their input, research process and output, illustrated in figure 1.  This was 

useful for mapping out the empirical and theoretical positioning.  In this step, I also looked 

bibliographical data such journal, countries, research institutes and year of publication, shown 

in figure 2. I sought to map out relations and tendencies, such as how certain articles were 

building on each other or were discussion with each other within a certain research tradition, 

such as within consumption research.  
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Figure 1 : Input, research process and output.  

 

 
Figure 2: Documents by year 

 

Second, I investigated how the articles revealed controversies, and how the empirical research 

journal articles made theoretical contributions about social practice theories and transition 

studies in regards to these controversies. I also looked at how the articles both handled earlier 

criticisms and provided their own criticisms. Third, I mapped out research directions and 

necessary clarifications on assumptions needed for further empirical research.  

 

4 Results: Controversies, contributions and critiques  
Guided by the main research question “How are social practice theories applied in sustainability 

transition research?” and the three sub questions “What controversies are revealed? What 

contributions are made? What criticism are handled?” this section present the findings. First I 

elaborate on how the review reveal controversies, and show how the research articles give 

contributions and critiques on the use of social practice theories in transitions studies around 

six topics (shown in table 1): Consumption vs production, normality vs novelty, stability vs 

instability, micro vs macro levels, social vs technical change, and flat vs hierarchal ontologies. 

 

Social practice theories Sustainability transitions 

1. Consumption  

2. Normality 

3. Stability  

4. Micro   

5. Social  

6. Flat ontology  

 

1. Production  

2. Novelty  

3. Instability  

4. Macro  

5. Technical 

6. Hierarchical levels 

 

Table 1.  
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4.1 Consumption vs production 
Changes in consumption and production is central both in sustainability transition studies and 

in social practice theories research. A general misunderstanding and mistaken simplification, is 

that transition studies focus on production, and practice theory on consumption (Köhler et al., 

2017).  The accused focus on consumption for practice theory, and production for transition 

studies, is not correct as both approaches take in both aspects. Research on SPT and transition 

studies goes beyond the simplification of the focus on consumption-for-practice theory, and 

production-for-transition studies, and instead elaborates on the interaction between providers 

and users to explain the role of practices for system change. 

 

One way this controversy is overcome, is through an understanding of the connection between 

consumption and production. While on the one hand, sustainability transitions refer to how 

socio-technical systems shift to more sustainable modes of production and consumption 

(Markard, Raven, & Truffer, 2012), on the other hand, social practice theories understands 

changes in practices as interactions between modes of provision and modes of access. Social 

practices are formed by historically shaped concrete interaction points between modes of 

provision with infrastructures of rules and resources, norms and values and modes of access 

with actors, their lifestyles and routines (Verbeek & Mommaas, 2008).  

 

One study discuss different theoretical perspectives on sustainable consumption, particularly 

developed in the fields of economics, social psychology and environmental sociology (Liu, 

Oosterveer, & Spaargaren, 2016). This article argue that neither an ‘individualist’ nor a system- 

or structural perspective alone is sufficient for understanding and analyzing the transition 

towards sustainable consumption. Therefore, they propose to apply the Social Practices 

Approach (SPA) that combines both human agency and social structures to understand 

sustainable consumption issues.  

4.1.1 ‘Provider practices’.  

Connecting production and consumption, and overcoming these controversies, research articles 

contribute in using social practice theories beyond a consumer or user practice focus. I label 

this ‘provider practices’.  

 

One study explore the prospects of applying practice theory when analyzing change in 

agricultural fertilization practices (Huttunen & Oosterveer, 2017). They position their research 

towards how it is argued that sustainability transition in agriculture requires a shift from a 

regime oriented towards increasing agricultural productivity to a regime in which the 

environmental and social effects of production are regarded as central. Focusing on practice 

elements – materials, meanings and competences – they explore the prospects of 

applying practice theory when analyzing differentiation and change in agricultural fertilization 

practices. They argue that practice theories represent an emerging perspective on analyzing 

sustainability transitions and provide a way to focus on farming activities and their changes.  

 

Similarly, Jakku et. al. (2019) use a multi-level perspective on transitions combined 

with social practice theory. With their empirical analysis of advances in Smart Farming and Big 

Data applications, they find a divergence of expectations and norms between actors and 

institutions at the regime and niche levels in the emerging transition towards Smart Farming. 

They argue that a bridging this divide will require niche level interventions to enhance the 

agency of farmers and their local networks in these transactions, and, the cooperative design of 
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new institutions at regime level to facilitate the fair and transparent allocation of risk and benefit 

in farming data information chains.  

 

Another article investigate how energy services provision and everyday practice shapes new 

technologies uptake, and how such technologies mediate and reconfigure relations between 

users, providers and infrastructure networks (Judson, Bell, Bulkeley, Powells, & Lyon, 2015). 

This article find that although new technologies do lead to the rearrangement of practices, this 

is often disrupted by obduracy in the conventions and habits around domestic heating and hot 

water practices that have been established in relation to existing systems of provision. Rather 

being simply a matter of increasing levels of knowledge in order to ensure that such 

technologies are adopted efficiently and effectively, the paper demonstrates how systemic 

arrangements of energy provision and everyday practice are co-implicated in socio-

technical innovation by changing the nature of energy supply and use.   

 

Firms or produces practices are in more research argued to be as relevant as user practices. In 

this allay, an article drawing on practice theory, developed a conceptual framework which 

enabled the researchers to explore and make sense of the firm's sustainable innovation journey 

conceptualized as practices (Langendahl, Cook, & Potter, 2016). Their findings show that a 

firm can usefully be treated as a flow of practices that either resist or otherwise accommodate 

new practices deemed more sustainable.  

 

Another article I find that handles provider practices, applies the transition approach to a novel 

food production context, via an examination of the food production side of permaculture (Maye, 

2018). Here, Strategic Niche Management and Communities of Practice theory are combined 

to examine the ways in which the permaculture community has evolved and has sought to 

develop its agro-ecology message and influence the agro-food regime.   

 

In another paper, agri-food systems are discussed in the context of a set of socio technical 

transitions principles, with a focus on energy, materials and practice elements that have the 

potential to promote sustainable outcomes across the system (Morrissey, Mirosa, & Abbott, 

2014). This paper aims to develop an integrated approach for regime analysis, informed by 

emerging knowledge on socio-technical transitions. The paper aims to elaborate the MLP by 

proposing an integrated means through which complex transition dynamics can be mapped 

across: (a) energy and material flows and (b) social practices which shape, direct and determine 

these energy and material flows. This approach is labelled strategic regime mapping (SRM).  

 

Practice-based approaches reveal processes of reproduction (stasis) and change in forms of 

consumption, and is argued to give conceptual insights into sustainability transitions 

(McMeekin & Southerton, 2012). A practice theoretical understanding of sustainability 

transitions can reveal the recursive relationship between collective agency and the everyday 

performances of practices which produce patterns of consumption (Welch & Yates, 2018). This 

links to the next topic of normality and novelty.  

 

4.2 Normality vs novelty  
Hargreaves et al. (2013) argue for integration of MLP and SPT because, although the MLP 

offers a useful framework for understanding sustainability transitions in particular systems and 

regimes, it needs to be extended further to account for activities that cut across existing regimes 

and systems. In particular, activities that engage more directly with people’s everyday life 

practices, and concentrate on normality as much as on novelty. Shove (2012) argues similarly, 
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that MLP is valuable for understanding novelty and how new innovations within niches break 

through to form dynamically stable regimes, but it says less about the dynamics of normality. 

The dominant focus in MLP on innovation and transition in specific regimes forces attention to 

the new and the novel, thereby overlooking the wider systems that hold things in place and 

maintain normality (Shove, 2003). 

 

4.2.1 Daily life 

One study looking at normality borrows insights from ‘socio technical transitions’ and 

‘practice theory’ in developing concept of oscillating domestic spaces (Cherunya, Ahlborg, & 

Truffer, 2020). This paper argue that one major reason for newly provided and improved basic 

services are not maintained by users despite seemingly superior functionality and user 

convenience, is an insufficient understanding of the context in which users have to manage their 

daily lives and propose an approach to analyzing the embedding of basic services that focuses 

on the users’ daily practices. This conceptual approach contributes to the understanding about 

how users take part in sustainability transitions as well as the added value of the time-space 

dimension in analyzing practices in highly complex contexts.  

 

4.2.2 Experimentation  

Other contributions, such as from Jalas et al. (2017) focus on this tension between novelty and  

normality by looking at experimentation as novelties and new practices for sustainability 

transitions.  Similarly, Horne and Moloney (2019) also look at novelty through 

experimentation. Their study is positioned within how low carbon experiments they are 

sustained and whether they can generate more systemic change in carbon-related consumption. 

This is a respond to the ‘spatial turn’ in socio-technical transitions, and the ‘practice turn’ in 

social theory to consider the role of intermediary organizations in potential shifts from 

experiments to institutional arrangements favoring transitions.  

Another paper discuss the value of behavioral approaches, practice theories, pragmatic 

tinkering and speculative thinking with respect to experimentation (Kaljonen, Peltola, Salo, & 

Furman, 2019). This paper investigate the value of all four approaches in relation to experiments 

with sustainable eating in the Finnish and Nordic context, and they argue that their elaboration 

justifies the need to broaden the conception of experimental research in order to capture the 

multiplicity of sustainable eating. They call for attentive, speculative experimental research 

aimed not only at testing solutions for sustainable everyday practice, but also at reflecting on 

the practice of experimentation itself. 

 

4.3 Stability vs instability  
In their contribution on integration of MLP and SPT Hargreaves et al. (2013)  argues that both 

the MLP and SPT are “middle-range” approaches that refuse to give predominance to either 

structure or agency in sociotechnical change processes, but instead focus on the dynamics of 

“structuration” that drive both system stability and change  (Hargreaves et al., 2013, p. 407). 

Practices are in different ways used to study stability and instability. Normality and novelty 

issues naturally relates to stability and instability issues, because of how innovations and 

novelty relates to change and instability, and normality to stability. However, transition theories 
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with a focus on system change and practice theories on practice change has a similar focus on 

highlighting the mechanisms maintaining the existing system.  

One of the most used approaches in transition studies, the MLP, propose that transitions occur 

through a dynamic process with interactions between the three levels of niches, regime and 

landscape (Geels, 2011; Geels, 2012). Niches are the locus for radical innovations, regimes are 

the locus of established practices and associate rules that stabilize existing systems, the 

landscape is the wider context, which influences niche and regime dynamics (Geels, 2011; Rip 

& Kemp, 1998). “Transition” is generally understood as a change from one established regime 

and its practices, to a new regime with new rules and practices (Geels, McMeekin, Mylan, & 

Southerton, 2015) 

 

An empirical study of collaborative consumption for housing indicated two areas where MLP 

insights might complement SPT in understanding practice evolutions, niche ripening, and 

regime resistance, shedding light on the systemic processes that affect practice configurations 

(Huber, 2017).  

 

A recent study using SPT and MLP acknowledges differences between MLP and SPT, but 

propos in particular that parallels exist between the stability of regimes and practices, and 

possible disruption by niches and proto-practices (Seyfang & Gilbert-Squires, 2019). The 

present study builds on the view that parallels exist between stability of regimes and stability 

of practices.  These parallels concern the fact that regimes and practices are seen as stable, 

supported by existing rules, regulations, and institutions, and innovation and change need to 

deal with such stable elements.  Hargreaves (2013) and Seyfang & Gilbert-Squires (2019) focus 

on using SPT and MLP to reveal critical points or constraints blocking transitions in regimes 

and practices-  

 

4.4 Micro vs macro  
Practices are not limited to zooming in on practices to study micro-processes, and not restricted 

to the dilemma of division between micro and macro level of analysis.  

I found some articles with a starting point on macro and some on micro, trying to tie this 

together. One article drawing on the multi-level perspective of socio technical change and 

social practice theory, with an ethnographic case study of a failed plastic bag tax, identified the 

mechanisms reinforcing unsustainable marketing systems(Little, Lee, & Nair, 2019). The paper 

argues that macrosocial marketing must attend to the challenge of aggregate demand reduction 

in order to support transition to more sustainable marketing systems. Mapping these system 

mechanisms highlighted regulating loops locking in systems behaviors at macro (landscape), 

meso (regimes of technology and practice) and micro (individual consumer and firm) levels.  

Another study started at the micro level, then connecting this with other levels. This paper on 

micro-dynamics in regional transition paths to sustainability, argue that although there has 

recently been an increased interest in urban and regional transitions to sustainability, there are 

little profound insights about the emergence, design and enforcement of regional transition 

paths to sustainability (RTPS) and that these cannot fully be captured with the niche-regime 

categories of the multilevel perspective (Strambach & Pflitsch, 2018).   

Watson (2012) explore the relations between micro and macro with a systemic approach, by 

looking at the potential of a practice theory approach to illuminate systemic change in transport. 

This is done by confronting two key criticisms of practice theories; first of their apparent 
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difficulty in accounting for change; second of their limited demonstrated ability to move beyond 

a micro-level focus on doing. In this “systems-of-practice approach” he identified three 

mechanisms involved when a practice changes: how the elements change, how the people 

change, and how elements and people relate to changes in other practices. His study indicated 

that system change in transitions could be explained from a practice-based perspective.  

4.5 Social vs technical  
A paper examines how far a multilevel perspective approach is suited to analyze and better 

understand diffusion trajectories of social rather than technological innovations, taking 

a social practice theory perspective. A major challenge to social innovation research is how to 

translate the social innovation from a novelty with big potential into a mainstream practice. 

This paper argues that multilevel perspective (MLP) of socio-technical transitions provides a 

heuristic to understand how niches can potentially break through to the regime level (Hölsgens, 

Lübke, & Hasselkuß, 2018) 

 

4.6 Flat ontology vs hierarchical levels 
SPT adopts a flat ontology where practices are the primary unit of analysis, whereas MLP sees 

practices more with graded levels of structuration, causing a discussion on incompatibilities 

due to alleged hierarchical views (Geels, 2011, p. 37). Geels (2011) contribute in the discussion 

on flat ontologies in SPT versus hierarchical levels in the MLP. He explains that SPT has a 

relationist ontology assuming a ‘flat’ world. Based on this, the idea of the ‘levels’ in the MLP 

can be criticized. He elaborates on this based on how Shove and Walker (2010, p. 474) 

specifically propose replacing the MLP with SPT. He states that SPT consider a horizontal 

circulation of elements, arguing for a flatter model characterized by multiple relations, rather 

than hierarchical levels, of reproduction across different scales.   

 

Geels then explain about transitions, highlighting how this in some way can be understood as 

if SPT focus on stability, rather than instability such as in the MLP, because of how it 

“underlines the extent to which systems of practice are subject to continual, ongoing 

reproduction. This is again in contrast to the more hierarchical aspect of the multi-level 

perspective” (p. 472).  

 

He further explains how transitions can be studied by analyzing how new practices come into 

being, how they stabilize, and how established practices disappear. To explain transitions, 

practice theory distinguishes between new practices, which are more fluid and unstable, and 

more “enduring and relatively stable practices” which are routinely reproduced and 

characterized by predictable trajectories, (p. 475). 

Geels underlines that the different ontologies have different assumptions, resulting in different 

conceptualizations of transitions. Regardless of these differences, he suggest an reformulation 

of SPT in MLP terms:  

 

Stable/routinized practices can be seen ‘regimes’, whereas emerging fluid practices can 

be seen as ‘niche’. With regard to ‘landscape’, there is some disagreement in practice 

theory. Shove and Walker (2010, p. 475) suggest that external landscape contexts do 

not exist: “it is misleading to imagine or suppose the existence of sources or forces of 

influence that are somehow external to the reproduction and transformation of 

practice”. Røpke (2009, p. 2493) however, argues for a pragmatic inclusion of broader 

contexts: “Social patterns such as the division of labour, gender relations, and unequal 

access to resources, as well as political, economic, legal and cultural institutions are 
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constituted by practices, but they also provide a context for the performance of practices 

that is necessary to include in empirical analyses.” 

 

Geels then explain how to understand the core of the conflict about the suggestion of hierarchy 

in the MLP.  The niche, regime, and landscape levels in the MLP is often incorrectly referred 

to as micro, meso, and macro levels. The levels are correctly defined referring to different 

degrees of structuration of local practices, which relate to differences in scale and the number 

of actors that reproduce regimes, and niches. He explains:  

 

Levels thus refer to different degrees of stability, which are not necessarily hierarchical. 

This is a deviation from earlier MLP-work, which used the notion of ‘nested hierarchy’. 

While this is an attractive metaphor, most niches do not emerge within regimes, but 

often outside them (although niche actors are usually aware of regime structures). While 

the socio-technical landscape is an external context, the relation with regimes (and 

niches) is not necessarily hierarchical (just as one would not characterize soil 

conditions, mountain ranges and rainfall patterns as hierarchical structures for 

biological evolution). (Geels, 2011, pp. 37–38) 

 

With these, Geels acknowledges the critiques against the hierarchy in MLP and suggest possibly 

considering leaving out the ‘hierarchy’ notion in the MLP.  

 

A continuation of the discussions of the assumptions is the objective of the different approaches 

or theories concerning if they are meant to be exoplanetary, or exploratory, descriptive or 

analytical. For example following Geels’ reasoning;  

 

In sum, flat approaches seem an interesting and potentially fruitful alternative to the 

MLP. But because the ontology is (even more) complex than the MLP, there may be trade-

offs with regard to accuracy, generalization, and empirical operationalization. Shove 

(2003) qualified her practice approach as “a different way of thinking” rather than as 

an “all-encompassing theoretical model” (p. 20). Because the practice concepts are more 

descriptive than explanatory, it remains somewhat unclear how they can be used to 

analyse transition dynamics in a way that goes beyond the empirical mapping of 

individual cases. At present, the MLP is therefore perhaps somewhat more developed in 

terms of specifying relevant mechanisms in transitions and identifying recurrent patterns. 

This could be due to the stage of development or to differences in epistemology and 

explanatory styles (see Section “Heuristics, epistemology and explanatory style”), with 

the MLP perhaps aiming to generalize via recurrent patterns and mechanisms, and 

practice theories (and flat approaches more generally) emphasizing heterogeneity, 

contingency, fluidity, emergence, unpredictability, and untidiness (Geels, 2011) 

 

5 Discussion: Reflections 
Geels propose paying less attention to this vertical nested hierarchical view, and focusing 

instead on how the distinction between the levels of the MLP refers only to degrees of 

structuration and stability. Thus, in connecting MLP-level concepts with practice theory, 

stable/routinized practices can be seen as “regimes,” whereas emerging fluid practices can be 

seen as “niches” (Geels, 2011, p. 37). Similarly, it has been argued that SPT also recognizes 

different degrees of stability within practices (Smith, Voß, & Grin, 2010).  

 

-this section needs further work- 
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6 Conclusion and implications 
Collaborative consumption and circular economy concepts call for a new understanding of the 

role of practices in transitions. In particular, it is argued to look at citizens instead of users, and 

also taking in to account new concepts concerning users such as prosumer and intermediating 

roles. 

 

This review has revealed how social practice theories and sustainability transition research  

reveal controversies, and show how the articles give contributions and critiques on the use of 

social practice theories in transitions studies around six topics: Consumption vs production, 

normality vs novelty, stability vs instability, micro vs macro levels, social vs technical change, 

and flat vs hierarchal ontologies. 

 

This review has shown that although there is a call for using social practice theories for studying 

additional aspects of users, transition research using social practices goes beyond studying 

users. In particular, this review has revealed research on what a call ‘Provider practices’.  

 

6.1 Suggestions for further research on practices in transitions 
For further research on the role of practices in transitions, I suggest alternative methodological 

approaches in addition to literature review for example interviewing the researchers (Sovacool 

& Hess, 2017). Although the STRN research agenda has a clear call for contributions on SPT 

for transitions studies, it is still debated and unclear about the different ontologies, and thus the 

“correctness” and applicability of SPT. In order to overcome these obstacles, future research 

directions should clarify the assumptions when using parts of SPT. For example such done 

within the sustainable consumption literature and management literature.  
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Towards a just and equitable low-carbon transition in Austria: Exploring 

strategies to mitigate adverse effects of ambitious climate policy 
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Conference Track: Ethical Aspects of Transitions: Distribution, Justice, Poverty, IST2020 

The increasing emphasis on fairness and social justice in transition debates is 

arguably driven by growing climate justice movements and protests against ‘unfair’ 

climate policies (e.g. the ‘Yellow Vests’ movement in France). The fact that populists and 

climate sceptics increasingly capitalize on fears about negative impacts of ambitious 

climate policies (Lookwood, 2018) makes it even more important that potentially adverse 

impacts associated with a low-carbon transition are taken seriously. Although the overall 

socio-economic impact is expected to be positive in the long run (ILO, 2018; OECD, 2017; 

Stern, 2015), there is indeed a risk of disruptions of certain industries and ‘unfair’ 

distribution of benefits (as well as costs) among and between different groups of society 

(Markkanen and Anger-Kraavi, 2019; Frankhauser and Jotzo, 2018). If tax revenues are not 

recycled equitably, for instance, energy or carbon taxes may put a larger financial burden on 

low-income households due to regressive distributional effects (Sterner, 2012; Grösche and 

Schröder, 2014; Pizer and Sexton, 2019). In addition, low-income groups show a higher 

emission intensity of consumption, which means that these groups feel price changes from 

climate policies relatively stronger compared to high income households. 

At the same time, many fears about adverse impacts relate to non-financial losses. 

Examples for such non-financial burdens are changes in personal social networks (e.g., 

less contact with co-workers due to teleworking), emotional attachments (e.g., to a car or a 

holiday destination than only can be reached carbon-intensively), identity (e.g., as a proud 

industry worker, beef farmer, or lorry driver), perceived freedom (e.g., to own a fuel-intense 

car or to choose individual mobility over public transport), or simply discomfort resulting from 

changes in daily practices, and related impacts on mental and physical well-being (Green 

and Gambhir, 2019). Generally, fears about the impacts of decarbonization efforts strongly 

intertwine with subjectively perceived losses. Without acknowledging such subjective 

perceptions, it will be difficult to ensure a broad social acceptance for a low-carbon transition. 

Against this background, the following research questions will be dealt with in this research 

project: 

• How are currently planned and discussed climate policies in Austria framed in terms of 

justice-related aspects, and which policies are particularly contested? 

• What are the expected financial impacts of the contested policies and how equitably will 

these impacts be distributed within society? 

• How do actors within potentially affected groups perceive the impacts of these policies and 

how do they make sense of the associated decarbonization efforts? 

• Which measures and strategies are helpful in dealing with adverse financial impacts and 

critical social perceptions? 

Although the importance of potentially adverse social effects of climate policy is increasingly 

recognized, current knowledge on the nature and scope of such effects is limited (Markkanen 

and Anger-Kraavi, 2019). In literature, issues of social justice and fairness have been 

mainly related to the unequal distribution of the costs that arise from climate change 

itself. Research on the social impacts of climate policies is comparatively scarce 



(exceptions are e.g. Klinksky and Winkler, 2018; Alber et al. 2017; Brugnach et al. 2017). 

Although the concept of just transitions has recently gained increasing scholarly interest in 

the context of climate policies (e.g. Heffron and McCauley, 2018; Jasanoff, 2018; Healy and 

Barry, 2017), little is known about who might be affected negatively by ambitious climate 

policy and in what way (Green and Gambhir, 2019). Furthermore, little is known about the 

polices that are available in order to mitigate potentially adverse effects. This 

contribution aims to address this gap in the existing transitions literature. 
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COMPARING FRAMEWORKS TO UNDERSTAND THE 
GOVERNANCE OF SUSTAINABLE CONSUMPTION 

PRACTICES 
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To conference track: Transitions in Practice and Everyday Life 
 
Theory 
Unsustainable consumption and production patterns in various socio-technical systems contribute to many 
environmental problems and related grand societal challenges (Köhler et al. 2019). Sustainability transition 
scholarship assumes that transitions of consumption and production chains are important to understand 
and facilitate transitions. Yet, the study of sustainable consumption and its governance “remained 
relatively marginal in IST conferences and publications” (Köhler et al. 2019:13). While for instance practice 
theory approaches are big in sustainable consumption studies (Welch and Warde 2015), they have hardly 
been taken up in transition research. As a limiting factor, practice approaches seldomly take a perspective 
on the larger socio-technical system practices are embedded in. And they rarely go beyond descriptive 
analytical accounts and consider how to govern innovation and scaling of sustainable consumption 
practices (Rauschmayer et al. 2015). This multi-scalar understanding of dynamics of sustainable practices 
is of central interest for the understanding of larger socio-technical systems change. 
With an interrelation of sustainability transition governance and sustainable consumption research 
showing promise, there are only a few prior studies that conceptually and empirically crossed-over both 
fields. This includes scattered attempts to relate social practice theory and environmental psychology to 
the multi-level perspective, strategic niche management or transition management (e.g. Bögel & Upham, 
2018; Geels et al. 2015; Hargreaves et al. 2013; Rauschmayer et al. 2015; Schäpke et al. 2017; Seyfang & 
Longhurst, 2015). A broad overview can make an important contribution to further the interrelation 
between both fields.  
 
Research aim 
The overall aim of this study is to map and compare conceptual frameworks to understand the governance 
of sustainable consumption practices, including niche innovation, upscaling and, potentially, entering more 
mainstream markets. This will be done by working on the intersection of sustainable consumption research 
and sustainability transitions research.  
 
Approach and methods 
The study is based on a structured overview of potential conceptual frameworks. Frameworks are assessed 
regarding their capacity to support understanding shifts towards sustainable consumption practices, with 
a focus on how political, business and civil society initiatives can accelerate these shifts. Frameworks are 
expected to provide insights on relevant questions such as:   

• What is the role of institutional reforms to change ´the rules of the game´ and shield, nurture and 
scale-up alternative consumption practices? 

• How do niche internal learning and innovation processes lead to quality improvements of niche 
products and services, changing the price relations between the mainstream and the niche 
alternatives, making the latter more competitive?  

• How may changes in political narratives and media discourses raise positive expectations regarding 
niche alternatives and challenge the mainstream?  

• What is the influence of social learning and actor network building on consumer knowledge and 
demand?  

 
 



The study will use a review to map existing approaches at the intersection of sustainable consumption 
studies and transitions studies to identify most suitable frameworks to understand the mainstreaming of 
sustainable consumption practices. A small number of frameworks will be selected and applied in mini-
case studies of specific sustainable consumption practices. Practice areas are chosen and case studies are 
developed in collaboration with an ongoing, transdisciplinary research program (Mistra sustainable 
consumption https://www.sustainableconsumption.se/en/start-eng/).  
 
Expected outcomes 
The comparison of the frameworks, combining conceptual and case study insights, will allow for a 
structured overview of different frameworks. Results will illustrate the potentials and limitations of 
selected frameworks in understanding and prescribing mainstreaming of practices and related governance 
approaches. Results will provide insights to support policy makers in selecting governance approaches to 
facilitate mainstreaming of sustainable consumption practices. In addition, results will as well as outline 
possibilities to combine different frameworks in overarching research and policy endeavors. 
 
 

https://www.sustainableconsumption.se/en/start-eng/
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Theory 
Grand societal challenges necessitate transitions of socio-technical systems (Köhler et al. 
2019). Transitions are fundamental changes in form, structure and function of systems. They 
can be facilitated by innovative modes of governance, using experimental intervention and 
societal learning in times of uncertainty and ambiguity. Urban areas are a hot spot in this debate 
due to sustainability impacts of an increasing urbanizing world (e.g. UN Agenda 2030). The 
New Urban Agenda calls urban political and societal actors to work towards transitions to 
sustainability. Yet, progress in relating urban governance innovations to systems 
transformation is often slow. This study interrelates two discourse strands to understand 
sustainability transition governance: Leverage points (LPs) and Transdisciplinary 
laboratories (td-labs). 
 
LPs help to understand effective system interventions. Systems are understood as a group of 
interacting parts that form a complex and unified whole, organized around a specific purpose 
(Abson et al. 2017). LPs “are places within a complex system […] where a small shift in one 
thing can produce big changes in everything” (Maedows 1999). Interventions can target four 
general points of leverage: parameters, feedbacks, design and intents. Current interventions 
that address parameters and feedbacks – including environmental taxes or end-of-pipe 
technologies – arguably do not transform overall systems. Design and intent represent deeper 
LPs related to values and worldviews that guide the overall setup of systems, which may lead 
“to potentially greater systemic transformation” (Abson et al. 2017).  
 
Td-labs, i.e., urban living labs and real-world labs host experimental intervention processes 
(Schäpke et al. 2018, Bulkeley et al. 2016). They are co-created by multiple actors and embed 
transformative processes in tangible contexts. While labels differ, all td-labs provide “spaces 
that facilitate explicit experimentation and learning based on participation” (Voytenko et al. 
2016). Labs may influence change through experiments and produce evidence-based 
knowledge on effective system interventions. As protected spaces they aim to catalyze 
conditions for innovation. They also consider scaling and transferring of innovations. 
 
The contribution of td-labs to transitions is not fully understood. Critiques show that while 
some lab-facilitated innovations support transitions, others prevent fundamental change (comp. 
Smith and Raven 2012). Here, an analytical lens based on the idea of deep LPs promises 
insights. Some td-labs engage with deep LPs through envisioning and sustainability principles. 
Backcasting and participatory pathway development are applied to relate local deep LP 



interventions to larger systems change. Yet, empirical studies on deep LPs in td-labs remains 
scarce. 
 
Research question 
This study systematically combines the two research strands and provide guidance on how labs 
can work with deep LPs. It addresses the following research question: 
  
How can the contribution of td-labs in governing sustainability transitions be understood 
and (potentially) improved, focusing on LPs? 
  
Methods and planned results 
Td-labs and LPs will be used as boundary objects to integrate knowledge strands in three steps:  

• An initial broad analytical framework is developed using an ongoing systematic 
review of sustainability-oriented labs relating and qualitative review on deep LPs  

• Framework-led, comparative case studies of urban td-labs working with deep LPs are 
done. This will relate methods and processes to deep LPs, as well as supportive and 
constraining factors. Cases include Urban Transition Labs, Challenge Lab Gothenburg 
and Energy Futures Lab Alberta. Data on cases draws on mixed methods.  

• A synthesis process to develop a grounded conceptual framework comprising core 
terminology, generic processes and exemplary methods relating td-labs, deep LPs and 
respective interventions. 

 
Results will be relevant for academic and policy actors with an interest in transformative 
governance. They will highlight 1) key enabling and constraining contextual factors, challenges 
and opportunities, and research team capacities and 2) methods and research tools for engaging 
with deep LP in td-labs.  
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Introduction 

Users are an integral part of socio-technical systems, especially so in residential energy use. 

While users not always decide which particular energy technology is installed in their 

homes, they can have decisive influence on the kind and scale of energy consumption, and 

assume key roles in promoting, implementing as well as preventing transitions inside the 

home. In this paper, I draw from the Multi-level Perspective (MLP) for an empiric case study 

of the long-term role of heating users in Reykjavík, Iceland. During 1930–1980, Reykjavík’s 

users shaped and experienced the incumbency of coal heating but were also instrumental in 

the transition to geothermal district heating. The geothermal alternative was first tried in the 

niches of public buildings and a limited number of residential houses in the 1930s, but then 

implemented at an urban scale in 1939–1944. While the central districts were connected to the 

utility, the new suburbs remained unconnected and shifted from coal to oil instead. During 

the 1960s and 1970s, the geothermal utility was gradually extended to oil-heating house-

holds, thereby enabling Reykjavík to develop a culture of hot water abundance, with all 

buildings – as well as swimming pools, greenhouses and snow-melting systems under the 

pavement – supplied by the geothermal utility at relatively low costs. As a trained historian, 

my main aim is to combine theoretical elements from sustainability transition research with 

the historiographical method of empirical primary and particularly archival source analysis.  

 

Reykjavík’s Fossil Fuel Past 

Iceland is located on the mid-Atlantic ridge between Europe and North America, and on top 

of a gigantic magma chamber, a so-called hot spot, which pushes lava into the 30 active vol-

canic systems and provides the island with vast hydrothermal resources. Wherever the bed-

rock is hot, the water seeping into the ground is heated up and turned into hot water or 

steam, visible on the surface in the form of hot springs, Geysers and steam fields. Hot water 

mailto:odinn.melsted@uibk.ac.at
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from so-called “low heat areas” (as opposed to “high heat areas” with steam) can be used 

directly, without any form of heat exchange or energy conversion, which is one of the rea-

sons why Iceland became a leader in the direct utilization of geothermal water for heating.1 

Looking around Reykjavík today, there is little that reminds of the days when Icelanders 

used fuels for heating; virtually all houses are heated with geothermal hot water. While rich 

in hydrological and hydrothermal resources, Iceland is poorly endowed with fuel resources. 

It was largely deforested after its settlement in the 9th century and only has minor deposits of 

lignite coal. Icelanders therefore primarily relied on peat, animal dung, and whatever drift-

wood, timber and bushes they could gather. Imported coal – superior to domestic fuels in 

terms of energy density – was at first only affordable for the wealthier but became the com-

mon form of heating in urban areas around 1900. By the 1930s, coal was the dominant fuel. 

Especially Reykjavík relied heavily on British and Polish coal for steam ships, fish processing 

industries, and heating – clearly visible by the black smoke that would lay over the city on 

cold winter days.2 

It might seem obvious to attribute Iceland’s successful decarbonization in space heating 

to the abundance of renewable resources combined with a relatively small population. How-

ever, like elsewhere, the transition from fossil fuels to renewable alternatives required exten-

sive exploration of resources, high investments in infrastructures and the radical break-up of 

the predominant heating configurations. The central argument here is that the shift to re-

newable alternatives was no auto-dynamic process but made possible by the application of 

suitable technologies to make geothermal resources available, and by the societal decision to 

invest in geothermal infrastructures. Reykjavík is situated atop an extinct volcano that still 

radiates heat into the bedrock, providing a relatively high geothermal energy potential. The 

city is even named after the steam from the hot springs at Laugarnes, which the first settlers 

saw when they entered the bay in the ninth century (Reykja- = steam/smoke, -vík = bay). The 

hot water springs in their natural state could only be used for laundry and swimming. Har-

nessing greater quantities required drilling into the earth and tapping hot water reservoirs. 

And because the demand for heating was highest during winter, the utility’s potential hohot 

water supply capacity needed to be much higher than average demand. The early geother-

mal experiment of the 1930s drew water from the hot springs at Laugarnes. For the city-wide 

project, the hot water needed to be transported from the farm of Reykir, 15 kilometers out-

side the city, where much more geothermal energy could be harnessed. (Even in Iceland, 

geothermal energy is not always found where it is needed.) As with other energy carriers, 

transportation from the center of production to the center of consumption made city-wide 

geothermal heating a costly project. 

In the 1930s, coal heating was the incumbent regime. While Iceland has no substantial 

coal reserves, the use of British coal for steam ships, manufacturing, the Reykjavík town gas 

 
1 Lund, John and Tonya Boyd, “Direct Utilization of Geothermal Energy 2015 Worldwide Review,” 

Geothermics 60 (2016), 66–93. 
2 On coal imports, see Hagskinna: sögulegar hagtölur um Ísland = Icelandic Historical Statistics, edited by 

Guðmundur Jónsson and Magnús Magnússon (Reykjavík: Hagstofa, 1997), 544–559.  
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plant (manufactured gas for illumination) and coal heating households had created the de-

mand for a stable supply system built up by Icelandic coal importers. Nearly all houses in 

Reykjavík relied on it in one form or another for space heating and cooking. While older 

homes still used indoor coal ovens for heating and cooking, newer houses were equipped 

with water-based central heating systems. Instead of burning coal in the kitchen or living 

room, the fuel was stored down in the basement and shoveled into a burner to heat up water, 

which was circulated through the house’s radiators. Central heating with coal boilers was 

perceived as cleaner than indoor ovens or stoves and expected to increase the health of in-

habitants by keeping smoke and dust in the cellar.3 The spread of central heating systems—

to almost 80 percent of the houses by 1938—facilitated the transition to geothermal heating; 

the existing pipes could simply be connected to the hot-water grid in the street.4  

 

The Geothermal Transition 

How, then, did Reykjavík shift to geothermal heating? At the time, geothermal district heat-

ing had only been implemented in two places in the world; in French village of Chaudes-

Aiuges from the 14th century and in Boise, Idaho from the 1890s. Both of these utilities re-

mained much smaller than the Reykjavík counterpart, serving only a few hundred residenc-

es.5 In Iceland, water from hot springs was first used for the heating of nearby houses in the 

early 20th century, especially at the geothermal area of Reykir near Reykjavík.6 From the mid-

1920s, several young engineers who had studied on the European mainland discussed the 

possibility of using geothermal hot water for district heating.7 Without prior experience with 

utilizing geothermal hot water for district heating, its implementation had to start out small. 

The first niche was three public buildings that were constructed in the early 1930s: a school, a 

hospital, and a swimming hall. Those were supplied with hot water from boreholes at the 

Laugarnes hot springs via a 3km pipeline. From 1933 to 1938, the utility was extended to a 

second niche: a confined area with 55 other public and residential buildings in the vicinity.8 

In those niches, geothermal heating could be tried out and technological know-how devel-

oped without having to replace coal, as the geothermal niches only covered 58 buildings, 

while the rest of the city’s 3.000 buildings continued to use coal. The key to understanding 

 
3 See the National Museum’s questionnaire: Þjóðminjasafn Íslands, Spurningaskrá 117: Híbili, 

húsbúnaður og hversdagslíf: Woman (b. 1929) on Húsavík in the 1930s, 8–9, Woman (b. 1936) on 

Reykholtsdal in the 1940s, 718–719.  
4 Reykjavík Municipal Archives. Málasafn borgarstjóra 965. Comment on Central Heating Systems, 16 

September 1938. 
5 Stoker, R. C., Kunze, J. F., Nelson, L. B. and Goldman, D. “The Boise, Idaho Geothermal Reservoir.” 

Stanford Geothermal Workshop (1977), 130–137; Gibert, Jean Pierre, Jaudin, Florence. “Using Geothermal 

Waters in France: The District Heating System of Chaudes-Aigues from the Middle Ages.” In: Stories 

from a Heated Earth: Our Geothermal Heritage, edited by Raffaele Cataldi et al. (Sacramento: Geothermal 

Resources Council/International Geothermal Association, 1999), 287–306.  
6 Gröndal, Benedikt, “Hagnýting á hveraorku,” Tímarit VFÍ 13:4 (1928), 33–39. 
7 Reykjavík Municipal Archives. Málasafn borgarstjóra 965. Verkfræðingafélag Íslands: Um hagnýtin-

gu hveraorku: nefndarálit og tillögur, 15 December 1926. 
8 Reykjavík Municipal Archives. Málasafn borgarstjóra 965. Report on the Laugar Utility, 16 July 1937. 
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the rise of geothermal heating is to examine how it could break out of those sheltered niches 

and replace coal.  

The incumbent coal heating regime needed to be destabilized in order for geothermal 

heating to break through. That was easier said than done. Coal was long considered a god-

send on this fuel-scarce island; it enabled people to stock up on fuel and heat their homes as 

they wished. But coal had its disadvantages, which made it prone to destabilization. This 

was in part caused by exogenous landscape factors: Coal needed to be imported from Britain 

and Poland, which created a dependency on currency exchange rates and price variations.9 

This made politicians, engineers and inhabitants willing to invest in the “domestic” alterna-

tive of geothermal heating.10 Local coal merchants of course tried to maintain the heating 

market and delay the building of the utility, but had only limited success in doing so. The 

destabilization of the coal regime was also caused by the success of the geothermal niche 

experiments. Niche utility actors prepared the extension of the utility by drilling for addi-

tional hot water resources and drafting the construction plans for a city-wide utility, making 

it a feasible alternative to coal heating for everyone.11  Proponents of geothermal heating also 

specifically targeted the physical disadvantages of coal, since it required manual labour to 

stoke the oven in the cellar or the kitchen, and produced soot, dust, ashes and smoke. This 

can clearly be seen in an advertisement from 1938 (Figure 1), in which coal heating is por-

trayed as dark and filthy, while geothermal heating is praised as bright and clean. District 

heating would liberate the people from dirty, dusty and expensive coal, the urban sky would 

be cleared of the coal smoke, the sun would shine brighter, people would have it warmer 

and become healthier – and they could grow exotic plants and flowers in little greenhouses. 

District heating was expected to eliminate prevailing distributive injustices related to coal,12 

as “proper” heating had become less affordable for working class households due to rising 

coal prices during the 1930s, causing many to despise coal merchants for their price poli-

cies.13  

While today one might expect that the geothermal proponents highlighted its “renewa-

bility,” there is no evidence of that. Icelanders rather valued the autarky that it promised, 

since imported coal was prone to supply shortages, especially in case of a new war, which 

many expected in the late 1930s.14 By developing local geothermal resources, which prom-

ised inexpensive and reliable energy supply in the long run, the inhabitants could liberate 

 
9 Icelandic National Archives. Viðskiptaráðuneytið B 121. On fears of coal shortage in case of a new 

war, see also “Heillarík átök,” Víðir 8:48 (1937), 2. 
10 “Hitaveitan á að vera þjóðþrifamál.” Þjóðviljinn, December 7, 1937, 3. 
11 Reykjavík Municipal Archives. Borgarverkfræðingur no. 21564. Skýrslur og áætlanir um Hitaveitu 

Reykjavíkur, November 2, 1937. 
12 On justice issues in heating, see e.g. Micheal Carnegie LaBelle, “In Pursuit of Energy Justice,” Energy 

Policy 107 (2017), 615-620, here 618.   
13 “Kolahækkunin er hrein okurtilraun af hálfu verzlanna.” Alþýðublaðið, July 30, 1937, 1. “Hitaveitan á 

að vera þjóðþrifamál.” Þjóðviljinn, December 7, 1937, 3. 
14 “Heillarík átök,” 2. 
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themselves from their dependency on imported coal and achieve energy independence in 

heating.  

 

 
Figure 1 Advertisement for the Reykjavík geothermal district heating project, 1938. Source: Icelandic 

National Library: Morgunblaðið, 30 January 1938, 1. Available at: 

http://timarit.is/view_page_init.jsp?pageId=1235245 

 

To be built, however, the project of geothermal heating needed broad societal support for the 

public investments in infrastructures.15 On the one hand, politicians, engineers and citizens 

needed to agree on the public expenditures, since the municipal government needed to take 

up a high loan in foreign currency. On the other hand, the inhabitants needed to be willing to 

 
15 For a detailed discussion on the creation of user demand, see Melsted, Odinn. “Who Generates De-

mand for Sustainability Transitions? Geothermal Heating in Reykjavík,” RCC Perspectives 2 (2019), 31–

38. The argumentation that builders of infrastructures have to help create demand for the energy al-

ternatives draws on Jones, Christopher, Routes of Power: Energy and Modern America (Cambridge, MA: 

Harvard University Press, 2014), 232. 

http://timarit.is/view_page_init.jsp?pageId=1235245
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abandon coal and become paying customers of the geothermal utility. It was them who 

would have to create a return on the investments by paying for the initial house connection 

and for the hot water service according to the utility’s tariffs, as the City of Reykjavík’s busi-

ness plan to the Danish loan provider made clear.16 The prospective users therefore needed 

to be convinced of the feasibility of geothermal heating. Transitioning from decentral heating 

with fuel to a centralized form of thermal power distribution involved a major change for 

energy users. They had to be assured that the utility would provide them with comparable 

or better heating than if they continued to burn coal themselves. While the first utility for a 

limited number of houses demonstrated that geothermal heating could work, it also revealed 

the risks it involved. The users complained about the flat-rate, which they felt was higher 

than the annual cost of coal, and they saw that the utility failed to provide enough water dur-

ing cold spells.17 With coal, they knew what they had and could simply burn more when it 

was cold outside. As many remained skeptical, proponents of geothermal heating – led by 

municipal engineers and politicians – engaged in public discussions on the district heating 

plans and ran a broad campaign with newspaper articles during the 1930s, which were clear-

ly intended to communicate the feasibility of the city-wide project.18 The mentioned aspects 

that geothermal proponents raised helped create high expectations of communal heating, 

and made the inhabitants willing to trust in it and abandon individual coal heating. And this 

was a crucial precondition, since the construction of the city-wide utility required high in-

vestments, which needed to be paid back by the users in form of their payments for the heat-

ing service.  

One of the crucial factors for that was that the utility managers made sure that geother-

mal heating would be cheaper than coal heating. Price incentives are often considered driv-

ers of energy transitions. As the case of Reykjavík shows, energy prices are not necessarily 

determined by production costs or the economic forces of supply and demand; they were 

determined by the coal price. For the transition to succeed the price of hot water needed to be 

comparable or even lower than that of coal; otherwise, users would have no economic bene-

fit from switching. Yet for the utility to refund investments, it needed to create maximal rev-

enue to pay off the loans. Geothermal heating inevitably had to be evaluated in the context of 

the incumbent coal regime. For the city-wide project, the Reykjavík’s engineers assessed the 

annual cost of coal heating for each building and calculated a monthly utility fee and esti-

mates for how much the use of metered energy should cost to end up with a final cost that 

resembled 90 to 94% of the coal heating cost (Table 1). This price composition exemplifies the 

co-evolution of coal and geothermal heating and how the previous regime influenced the 

new one. The link to coal prices turned out to be extremely unpopular.19 Yet despite the only 

 
16 Reykjavík Municipal Archives. Málasafn borgarstjóra 966. Varðandi Löggjöf um Hitaveitu Reykja-

víkur, 1939.  
17 Þorkelsson, Jón. “Haglegur hitunarkútur.” Morgunblaðið, July 22, 1943, 6. 
18 See e.g. Óla, Árni, “Hitaveita Reykjavíkur,“ Lesbók Morgunblaðsins, 7 June 1936, 177–181; “Hitaveita 

Reykjavíkur,” Þjóðin 2, no. 6 (1939), 253–257; Eiríksson, Helgi. “Hitaveitan.” Lífið 4:1 (1939), 458–466.   
19 “Hitaveituverðið,” Morgunblaðið, 28 March 1944, 6.  
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slightly lower cost, the inhabitants of Reykjavík switched to geothermal heating. The per-

ceived benefits of geothermal heating sufficed to outweigh the discontent with hot-water 

prices.20  

 

House Bárugata 40 Fjölnisvegur 9 Hringbraut 153 

Space Heating Re-

quirement 
39.000 kg⁰/h 33.000 kg⁰/h 23.000 kg⁰/h 

Estimated coal cost 19,5 t = 975 kr. 16,5 t = 825 kr. 11,5 t = 575 kr. 

Tariff Meter  Base fee Total fee Meter  Base fee Total fee Meter  Base fee Total fee 

January 51,10 52,75 103,85 43,20 44,60 87,80 30,10 31,10 61,20 

February 62,50 52,75 115,25 52,80 44,60 97,40 36,80 31,10 67,90 

March 62,50 52,75 115,25 52,80 44,60 97,40 36,80 31,10 67,90 

April 27,90 52,75 80,65 23,60 44,60 68,20 16,40 31,10 47,50 

May 28,30 36,13 64,43 23,60 30,55 54,45 16,60 21,30 37,90 

June 19,60 19,50 39,10 16,60 16,50 33,10 11,60 11,50 23,10 

July 13,70 19,50 33,20 11,60 16,50 28,10 8,10 11,50 19,60 

August 17,70 19,50 37,20 15,00 16,50 31,50 10,40 11,50 21,90 

September 23,20 19,50 42,70 19,60 16,50 36,10 13,60 11,50 25,10 

October 38,70 52,75 91,45 31,90 44,60 76,50 22,20 31,10 53,30 

November 39,30 52,75 92,05 33,20 44,60 77,80 23,20 31,10 54,30 

December 48,70 52,75 101,45 41,20 44,60 85,80 28,70 31,10 59,80 

Total in kr. 433,20 283,38 916,58 365,40 408,75 774,15 254,50 285,00 539,50 

 

Table 1 Tariff calculations for sales of geothermal hot water linked to the current coal price in Rey-

kjavík, 1939. Underlinings by author. Source: RMA. Málasafn Borgarstjóra 965. Helgi Sigurðsson and 

Valgeir Björnsson, Greinargerð í sambandi við tillögur að nýrri gjaldskrá fyrir hitaveituna frá Þvotta-

laugunum, 8 December 1939, 4.  

 

The window of opportunity provided by the destabilization of coal heating was used for the 

construction of a city-wide district heating utility. After the geothermal heating technology 

had matured in the niches, the coal supply become more critical, popular and political will to 

invest been established – funding for the project could finally be secured from a Danish 

bank, and the construction of the utility could start in 1939. The construction process was of 

course delayed by the Second World War, but until 1944, the utility could be completed. It 

consisted of boreholes at the geothermal area of Reykir, a 15-kilometer-long insulated pipe-

line, storage tanks, pumps, an underground hot water grid and house connections. It was 

essentially like all other district heating utilities at the time, only that the water came from 

boreholes and not a heat plant. The construction of the utility did not go unnoticed for any-

one in Reykjavík at the time; the entire city was dug up and when Winston Churchill came to 

Iceland in 1941, he inspected the hot water wells at the production site, found that the water 

 
20 “Hitaveitan ódýrari en kol þrátt fyrir verðlækkun kola,” Vísir, 5 December 1952, 5.  
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was indeed “very hot” and deemed it a good idea to use geothermal resources for heating 

(Figure 2).21  

 
Figure 2 The construction of the city-wide geothermal utility, 1939–1944. Image sources: Frjáls verslun 

1:7 (1939), 8; Sigurhans Vignir, Ljósmyndasafn Reykjavíkur; Helgi Sigurðsson, “Hitaveita Rey-

kjavíkur,” Tímarit VFÍ 32:2 (1947), 26–39, here 39; Churchill in Iceland (1941).   

 

With the city-wide utility completed, the shift to communal heating was relatively straight-

forward. The houses were connected and received hot water from the utility, which made 

the existing coal ovens obsolete. Some of them were kept as a backup option, others disas-

sembled and some just let to rust as the years went by. While one might assume that some 

wanted to opt out of this communal heating scheme, there is no evidence that people actual-

ly denied a house connection.  

 

Oil Heating Suburbs and Distributive Injustices 

Originally, the geothermal utility was intended for all inhabitants of the city. When it was 

planned during the 1930s, Reykjavík was confined to one district within a ring road. After 

the Second World War, new districts spread outside of this ring road and the utility that was 

supposed to serve all inhabitants soon excluded more than one third in the new suburbs, as 

the number of inhabitants doubled from 38.000 in 1940 to 82.000 in 1970.22 As census data 

reveals, the geothermal utility only supplied 7.025 of 12.823 dwellings, or 55%. That share 

decreased to 53% in 1960s, despite an absolute increased in collected houses to 9437 of 17.778 

houses. Almost half of the city’s residential dwelling therefore remained unconnected into 

the 1960s and were mainly heated with oil-fired central heating systems (Figure 3).  

 
21 On the construction process, see Lýður Björnsson, Saga Hitaveitu Reykjavíkur (Reykjavík: Orkuveita 

Reykjavíkur, 2007); Sveinn Þórðarson, Auður úr iðrum jarðar: saga hitaveitna og jarðhitanýtingar á Íslandi 

(Reykjavík: Hið íslenska bókmenntafélag, 1998). 
22 See Hagskinna, 86–87.  
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Figure 3 Primary form of heating in Reykjavík dwelling units, 1940–1960. Source: Hagskýrslur um 

húsnæðismál (1940–1960).  

 

In the unconnected neighborhoods, like in most other areas of Iceland, oil provided the solu-

tion to the problems coal posed and became the dominant form of heating. Although oil, like 

coal, was an imported fuel that came at a variable price, it was considered cleaner, as its 

smoke was not as black and it left no ash and dust inside the house. Oil was also fluid and 

had a higher energy density, which meant it required less space in transportation and stor-

age. Heating systems were generally automated, which increased comfort, and by the 1950s, 

there was a price advantage and better supply situation compared to coal. And oil had one 

important advantage over the geothermal option: a low initial cost. Oil boilers were quickly 

set up and ready for use – the pre-existing central heating system with a coal boiler could 

even simply be equipped with an oil burner – whereas geothermal development required 

high communal investments.23 

Given the higher cost of fuel heating compared to the geothermal utility, however, oil-

heating inhabitants complained about the situation and petitioned to receive access. They 

lamented “that the utility creates unequal living standards for the inhabitants because those 

who get to use it enjoy better and cheaper heating in their homes.”24 The question for the 

utility managers was not if, but how and when the grid would be extended to the new dis-

tricts. But since it was unrealistic to extend it to all at once, the question which of the new 

district should be connected first became a contested issue. From the people’s perspective – 

they all wanted it immediately, regardless of where they lived. From the utility’s perspective, 

 
23 “Hversvegna kjósa allir sjálfvirka olíukyndingu?” Fálkinn 17, no. 22 (1946), 16; Melsted, Odinn and 

Pallua, Irene, “The Historical Transition from Coal to Hydrocarbons: Previous Explanations and the 

Need for an Integrative Perspective,” Canadian Journal of History 53, no. 3 (2018), 395–422, here 411–

416. 
24 Reykjavík Municipal Archives. Málasafn Borgarstjóra 170-2. Félag Hlíðabúa til hitaveitunnar, 25. 

mars 1953: “Hitaveitan veldur mismunandi lífskjörum borgaranna sökum þess að þeir sem hafa afnot 

hennar búa við meiri og ódýrari hitun híbýla sinna.” 
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it was logical to extend it as it made technological sense, increasing the radius bit by bit in 

accordance with additional hot water capacities and prioritizing densely populated areas 

where infrastructures could reach more users and generate higher revenue to refund invest-

ments. During the 1950s, the utility was extended to a few adjacent areas, which you can see 

in red here. But as the disparity between East and West became ever more apparent, politi-

cians from Left and Right made “district heating for everyone” political campaign material 

and extending it became the single most important infrastructure project of the 1960s.25 Dur-

ing the 1960s, the utility increased its water production by drilling new, deeper boreholes, 

and by improving the efficiency of the present system – above all by installing pumps in the 

boreholes to pump out the water, which allowed more water to seep into the boreholes, in-

creasing their capacity by up to six times.26 With the added amount of water, the utility could 

finally be extended to Reykjavík’s Eastern suburbs during the 1960s, funded with a World 

Bank loan.27 By 1970, almost all inhabitants, or 91% percent, had access to district heating, 

with plans under way to connect the remaining areas.28  

But while the disparity within Reykjavík grew less apparent, that within the greater Cap-

ital Area – by then seven municipalities that had practically grown together – became ever 

more apparent. Given that in 1970, the cost of district heating from the utility in Reykjavík 

was only about half of what other inhabitants paid for electric or oil heating, there was much 

dissatisfaction among the inhabitants of the Capital Area who remained unconnected.29 For 

this reason, the governments of the seven municipalities established a joint committee in 

1969 to negotiate the extension of Reykjavík’s utility to the entire Capital Area.30 The feasibil-

ity of an extension and the price difference to geothermal heating thereby destabilized the oil 

regime, which had otherwise formed incumbent configurations with a steady supply system, 

relatively stable prices and higher comfort compared to coal. Oil heating even had one im-

portant advantage over the geothermal option: it was based on the heating of freshwater, 

while the geothermal utility supplied geothermal hot water directly and with a relatively low 

yet still noticeable amount of minerals, especially sulphur. As long as it was affordable, some 

even preferred oil-heated bathing water over the geothermal alternative, as they disliked the 

foul smell. 31   

 
25 See the chapter “Hitaveita allra Reykvíkinga,” in Lýður Björnsson, Saga Hitaveitu Reykjavíkur, 169–

167. 
26 Zoëga, Jóhannes, Borholudælur Hitaveitu Reykjavíkur: þróunarsaga (Reykjavík: Jarðhitafélag Íslands, 

2004), 11. 
27 Reykjavík Municipal Archives. Hitaveita Reykjavíkur I-134. Project Agreement, IBRD and City of 

Reykjavík, February 14, 1962. 
28 Reykjavík Municipal Archives. Hitaveita Reykjavíkur I-173. Hitaveita Reykjavíkur: Framkvæmdir 

1966–1970, 14. mars 1970. In 1970, the utility served 74.000 inhabitants, while 4000 remained uncon-

nected.  
29 Reykjavík Municipal Archives. Hitaveita Reykjavíkur I-138. Samanburður á kostnaði við hitun húsa 

með hitaveitu og gasolíukyndingu, November 1970.  
30 Björnsson, Saga Hitaveitu Reykjavíkur, 199–211.  
31 See an account by a male (b. 1944) living in a house that received geothermal heating around 1960 in 

the National Museum’s questionnaire: Þjóðminjasafn Íslands, Spurningaskrá 117: Híbili, húsbúnaður 
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Figure 4 Development of heating prices in Iceland, 1971–1991. Converted to real prices with the base 

year 1983 using the Icelandic CPI. Sources: Orkumál 34–35 (1985), table 8; Landshagir (1992), table 8.6.  

Already in the late 1960s, after two planned currency devaluations by the Icelandic govern-

ment in 1967 and 1968, imported oil became noticeably more expensive. Then came the oil 

price crisis. Even though Iceland suffered no oil shortages during 1973 and 1974 – they 

bought almost all of their oil from the Soviets and not the Middle East –32 the nominal prices 

rose spectacularly. Owing to high deflation, the real prices did not rise as spectacularly, but 

the real cost of oil for heating nevertheless almost doubled, while that of geothermal heating 

decreased (Figure 4). To politicians, engineers and inhabitants alike, the first oil price shock 

therefore represented a powerful economic incentive – caused by exogenous landscape de-

velopment – to implement the extension of the utility as quickly as possible, since most ener-

gy experts assumed that oil prices would not decrease again in the near future (which turned 

out to be wrong, as real price returned to pre-1973 levels following the counter-shock of 

1986).33 Already in 1972, Reykjavík and the largest neighbouring municipality, Kópavogur, 

had agreed on an extension of the geothermal utility. With rising oil prices, those plans were 

quickly put into effect, while the negotiations with the other large suburb, Hafnarfjörður, led 

to an agreement in the fall of 1973. Until 1979, all suburbs and neighbouring towns of Rey-

kjavík were integrated in one large geothermal utility.34 An important factor that enabled the 

 
og hversdagslíf, 168: “Ég man eftir lyktinni sem fylgdi heita vatninu. Hálfgerð skítalykt en hún 

vandist.” 
32 Icelandic National Archives. Viðskiptaráðuneytið B 396. Samningar um kaup á olíu frá Sovétríkjunum, 

1953–1978. 
33 “Skýrsla iðnaðarráðherra um nýtingu innlendra orkugjafa í stað olíu.“ Alþingistíðindi A (1973–1974), 

1766–1790, here 1767.  
34 Björnsson, Saga Hitaveitu Reykjavíkur, 199–211. 
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fast transition from oil to geothermal heating was that most houses were already equipped 

with oil-fired central heating system with water transmitted through pipes and radiators, 

and therefore only required a house connection to shift to geothermal district heating. Since 

the 1980s, virtually all houses have been heated geothermally (Figure 5). Thereby, distribu-

tion injustices within Reykjavík and the greater Capital Area were eliminated, and with it the 

fuel poverty associated with individual coal and oil heating. 

 
Figure 5 Access to Geothermal Heating in the Capital Area of Iceland, 1961–1980. Sources: Reykjavík 

Municipal Archives. Hitaveita Reykjavíkur I-134. Hitaveita Reykjavíkur: tölfræðilegar upplýsingar 

1961–1980 (for connected inhabitants); Hagskinna, table 2.8 (for total inhabitants).  

 

The extension of the geothermal utility to the suburbs enabled the formation of a culture of 

hot water abundance that has shaped daily life in Reykjavík and the Capital Area (where 

two-third of the population live). Already in the 1930s, the indoor swimming hall (Sundhöll 

Reykjavíkur) became highly popular. During the 1960s, two new outdoor swimming pool 

facilities were built in the suburbs alongside the extension of the utility; Vesturbæjarlaug in 

the western part in 1961 and Laugardalslaug in the eastern part and 1968.35 A unique geo-

thermal culture developed around the introduction of “sitting pools” (setlaugar), which be-

came highly popular, both for relaxation and discussions on societal matters, contributing 

 
35 “Sundlaug Vesturbæjar,” Morgunblaðið, 24 November 1961, 10. Kristjánsson, Stefán “Sundlaug Ves-

turbæjar tuttugu ára,” Sveitarstjórnarmál 1 (1982), 60–62. Kristjánsson, Stefán “Sundlaugarnar í 

Laugadal: Stóraukin aðsókn að sundstöðum Reykjavíkurborgar,“ Sveitarstjórnarmál 4 (1973), 149–153.   
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markedly to the creation of an Icelandic “hot pot” and swimming culture.36 One of the best 

known swimming infrastructures today is the hot beach at Nauthólsvík in Reykjavík, where 

geothermal water is pumped into the ocean, thereby turning the release of excess water into 

a recreational hot spot.37 Another use for geothermal excess water became snow melting un-

der sidewalks and parking lots, as the excess water is still warm enough to melt snow and ice 

after flowing through the buildings’ radiators.38 The popularity of those swimming pools and 

snow melting systems helped create the socio-technical linkages between the inhabitants and 

geothermal infrastructures that helped stabilize the geothermal regime (Figure 6).  

  
Figure 6 The Reykjavík indoor swimming pool from 1937 (Sundhöll Reykjavíkur) and the “sitting 

pools” of Vesturbæjarlaug from 1961. Source: Icelandic National Library, Kristjánsson, Stefán 

“Sundlaugarnar í Laugadal: Stóraukin aðsókn að sundstöðum Reykjavíkurborgar,“ Sveitarstjórnarmál 

4 (1973), 149–153, 152, available at: https://timarit.is/page/5986723?iabr=on Kristjánsson, Stefán 

“Sundlaug Vesturbæjar tuttugu ára,” Sveitarstjórnarmál 1 (1982), 60–62, 60, available at: 

https://timarit.is/page/5989759?iabr=on 

 

Conclusions 

As my research shows, heating users had decisive influence on both continuity and change 

in energy systems. On the one hand, they helped maintain the incumbent heating regimes – 

first coal and oil, then also geothermal – by continuing to use the preinstalled technologies 

and paying their energy bills. On the other hand, they helped destabilize the incumbent 

coal/oil configurations by opposing the fuel businesses and supporting public investments in 

geothermal development, for which, in turn, they paid by uniformly connecting to the utility 

when it became available, by creating and reinforcing the socio-technical path dependencies 

on geothermal heating, and by paying for the public investments in the form of fees and 

monthly heating bills to the utility. During all of those phases of socio-technical continuity 

and change, Reykjavík’s users were not passive, but actively influenced the outcome, both 

 
36 Jónsson, Örn D., and Ólafur Rastrick, “Enjoying the Outdoor Pool in a Cold Climate: Appropriate 

Technology, Utilization of Geothermal Resources and the Socialization of Everyday Practices in Ice-

land,” Geothermal Energy 5:2 (2017), 1–14; Jónsson, Örn D., Geothermal Living. Photographs by Klængur 

Gunnarsson (Reykjavík: Háskólaútgáfan, 2009).  
37 Björnsson, Saga Hitaveitu Reykjavíkur, 217.  
38 Guðmundsson, Sigurður Grétar, “Snjóbræðslukerfi haga sannað ágæti sitt,” Morgunblaðið, 10 Febru-

ary 1995, B 14. For current uses of snow melting systems, see Geothermal Development and Research in 

Iceland, 27-28.  

https://timarit.is/page/5986723?iabr=on
https://timarit.is/page/5989759?iabr=on
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with individual actions and by forming social movements. Even though the users’ agency 

might not seem obvious, it was they who had to provide the demand for geothermal heating 

and ultimately funded the investments in the transition.  

By studying the longue durée, I examine the role of users not only during the different 

phases of the fuel-to-geothermal transition(s), but also during the phases of continuity of the 

incumbent oil/coal and later geothermal energy configurations. The long-term view helps 

uncover how path dependencies on preinstalled heating technologies have crucial influence 

on the actions of users. Pre-installed heating technology can also be essential in helping and 

hindering transitions, as the general adoption of water-based central heating already with 

coal and oil made it relatively easy to transition to geothermal district heating, as pre-

existing systems only needed to be connected to the grid. The long-term perspective on heat-

ing regimes also uncovers the many social justice implications of certain energy configura-

tions, as relieving the housewife of coal-stoking duties was one of the primary arguments for 

geothermal development in the 1930s, while eliminating distributive injustices and energy 

poverty within the city limits was one of the main legitimations for extending the geothermal 

utility to the oil-heating suburbs in the 1960s and 1970s. In the end, Reykjavík did not turn to 

geothermal heating simply because hydrothermal resources were present under the city, but 

because of the societal decision to invest in the construction of geothermal heating infrastruc-

tures and thereby implement the transition from fossil fuels to a low-carbon alternative.  
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This paper argues that cities play a critical role in promoting sustainability transitions of the current 

urban mobility system. In this respect, the research question that guides this research is: what is the 

role of the local government to mitigate emissions from the current urban mobility system, 

dependent on fossil fuels? Conducting a study on European cities, we intend to identify to identify and 

understand the institutional instruments which Local Governments have mobilized in order to 

promote low emission urban mobility. The concept of low-emission urban mobility refers to the 

displacement of people by low-emission vehicles that can combine several technological solutions, 

different from the already established standards (e.g., engine dependent on fossil fuels), such as 

electric vehicles. The reason for choosing this theme is regard to the relevance and urgency of finding 

solutions to one of the most pressing challenges for large cities: reducing greenhouse gas emissions 

and local pollutants. Emissions, resulting from the urban mobility model - centered on fossil fuels - 

generate negative impacts both on the environment, due to Greenhouse Gas emissions, and on public 

health, due to emissions of local pollutants. When it is understood that the problem of climate change 

crosses borders between states, the responsibility attributed to cities in the elaboration of strategies 

for the mitigation of GHG is undeniable. The Transitions Management literature, one of the Transitions 

for Sustainability frameworks, emphasizes the importance of actions at the local level to implement 

instruments of different nature to decarbonize cities. Therefore, in the light of the conceptual 

framework of Transitions Management (LOORBACH, 2010; WITTMAYER; LOORBACH, 2011), cities are 

consolidated as key actors to guarantee the implementation of policies that drive changes within a 

socio-technical system (ROTMANS; KEMP; ASSELT, 2001). Transition Management, considered a new 

approach to city governance, contributes to the co-creation of innovative paths, in addition to offer a 

heuristic structure for understanding and interpreting ongoing governance processes. In this sense, 

through a bibliometric exercise, based on Scopus and Web of Science, using the Vantage Point 

software, the main local policies for low emission urban mobility in European cities will be mapped. 

The methodological choice for the European cities is because they have decentralized policies that had 

managed to promote low emission urban mobility. Also, the theoretical framework of Transition 

Management was created to analyze policies in European cities. Thus, it is intended to develop a 

benchmark with practices for Low Emission Urban Mobility, describing the instruments adopted and, 

based on the available information, to identify the outcomes of these policies for the mitigation of 

emissions of local pollutants and GHG. Furthermore, it is intended to create categories to classify 

instruments according to: the type of modal (micromobility, light or bus); the type of technologies 

contemplated by the modal (electric, plug in); the type of policy (regulatory, economic, planning and 

information); the engagement of the city (for example, in cooperation networks such as C40 and ICLEI); 

the level of centralization and decentralization of policies (are the policies for decarbonizing urban 

mobility top-down or bottom-up?); and, finally, the policy making process (for example, is it a policy 



based - evidence?). From an initial research, we have found that the cities of Berlin, Amsterdam, 

London, Copenhagen and Utrecht were able to mitigate emissions from the transport sector through 

public policies. Therefore, these cities will be contemplated by the study.  
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Delayed introduction of wind and solar power on 
technology periphery is not compensated by faster 
growth 
Vadim Vinichenko1,2, Jessica Jewell3,1,2,4, Jale Tosun5 and Aleh Cherp6,7 

Climate mitigation scenarios envision rapid growth of renewables, especially in developing 

countries, but do not estimates feasible timing, rates and extent of this growth. To inform 

such estimates, we analyze the worldwide adoption of wind and solar power as a function 

of distinct causal mechanisms at different phases of technology lifecycle. We show that the 

'take-off' of renewables (measured as the year when they exceed 1% of electricity supply) 

in the core (the European Union) occurred 9 years earlier than at the rim (high-income 

OECD and largest emerging economies) and 17 years earlier than at the periphery (the rest 

of the world). We further show that the growth rate of renewables do not exceed 2% of 

national electricity supply per year, that this growth is not faster in the rim or periphery 

than in the core, and that in the majority of core countries this growth is no longer 

accelerating.  

Meeting climate targets means radically reducing emissions from electricity by mid-century1. 

According to the Intergovernmental Panel on Climate Change (IPCC), this would require rapid 

growth of wind and solar power, especially in developing and emerging economies. To achieve the 

1.5°C degree target, solar and wind power would need to grow roughly 100 times in the Middle 

East and Africa, 60 times in Russia and its neighbors, 20 times in Latin America and Asia, and 10 

times in the European Union (EU) and OECD between 2020 and 20502. At present, renewables 

do not meet sufficiently fast to meet these targets3 and their growth is spread unequally:  the EU 

and the US, with less than a tenth of the world’s population account for almost 50% of global wind 

and solar power, while over 100 countries with a third of the world’s population produce only 1%. 

Though the growth of renewables, outside the OECD is accelerating it is not clear whether it can 

reach the levels required in climate mitigation scenarios. 

The starting point for answering this question may be the insight from technology diffusion studies 

that adoption of new technologies follows a lifecycle when it accelerates to a certain point and 

subsequently expands with a gradually declining speed, eventually reaching market saturation4. The 

duration of such technology lifecycle for renewables globally is not necessarily shorter than for 

historical technologies3,5, however it is not clear whether this also holds for individual regions, 

especially outside OECD, where particularly rapid growth is needed6. Furthermore, the historical 
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evidence that is used for such comparisons is primarily drawn from the world where the use of 

modern energy technologies was dominated by the ‘core region’ (the first adopters, typically in 

industrialised countries which currently comprise the OECD) and the ‘rim’ (the early followers) 

such as Russia7. To extrapolate such evidence to the future where the bulk of renewables use will 

happen among late adopters outside of the OECD one needs to know how the speed of transition 

is affected by different national contexts. As a rule, technology diffusion studies do not specifically 

focus on this question beyond observing that it took many (though not all8) historical technologies 

less time to penetrate the markets in late-adopters as compared to early-adopters, but that the 

eventual penetration levels were also lower in the former than in the latter9–11. 

Using this evidence for assessing the feasibility of renewables expansion in late-coming region 

requires a combined analysis of the duration and extent of transition, both of which are critical for 

reaching the climate targets. Furthermore, this analysis should take into account that the adoption 

of solar and wind power has so far strongly depended on state policies12,13 although technology 

learning and cost reduction may be reducing the need for direct state subsidies while prioritising 

other policies13. Many scholars believe that successful low-carbon transitions will also require 

strong policy support in the future14–17.  Historically, technologies dependent on state intervention, 

e.g. nuclear power, diffused quite differently, for example, failing to expand fast on the periphery 

where the weaker state capacities amplified the socio-economic differences with the core18. Insights 

on how the interaction between political, economic and socio-technical factors drives and 

constraints the adoption of renewables in different national circumstances is available in rich and 

growing literature19–25. Enriching these literature with insights from technology diffusion theories 

may help to build the currently lacking consensus26 and generalise these insights for analysing future 

feasible rates.    

To achieve this goal, this paper bridges the studies of technology diffusion and of the socio-political 

dynamics of renewables adoption to lay foundations to assess the feasibility of expansion of 

renewables and eventually other of low-carbon technologies expansion in a heterogenous world in 

climate scenarios.  

Different mechanisms of different phases of renewables adoption 

The adoption of renewables in an individual country follows three distinct phases4,27 (Figure 1), 

each defined by its own techno-economic, socio-technical and political mechanisms28. The initial, 

formative phase is dominated by ambiguity, uncertainty, and experimentation manifested in 

erratic growth29. The formative phase ends with ‘take-off’4,30,31 when renewables niches consolidate 

into new socio-technical regimes capable of self-reproduction and incremental evolution32. This 

starts the growth phase driven by ‘cumulative causation’33 resulting from political, technological, 

and economic ‘increasing returns’34,35 which lead to accelerating growth. Subsequently growth is 

slowed by countervailing factors such as increasing marginal costs, grid, geophysical and market 

limits, and social opposition4,36 which eventually lead to the saturation phase when the technology 

‘locks-in’10,31. 
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Figure 1. Phases of renewable electricity adoption  
Panel (a) shows an S-curve depicting a technology cycle, which consists of the formative, growth and saturation 
phase each shaped by different causal mechanisms. Panel (b) shows the mathematical formalization of the S-curve 
through a three-parameter logistic function fit (blue line) to the empirically observed levels of renewable 
deployment (black dots). It also shows alternative growth models: logistic-linear which assumes linear growth after 
the inflection (purple line) and exponential (orange line). Logistic and logistic-linear models can be described by 
the take-off time T1%, when renewables reach 1% of electricity supply, maximum growth rate G, and the inflection 
point (L/2 = one-half of the asymptote L), when this growth is achieved at time t0. An alternative metric is ∆t, the 
time it takes for the new technology to reach t0 from the moment it reaches 0.01L.  

 

 

The three phases form an S-shaped curve, which can be modelled by a logistic growth function8,37 

with three parameters characterizing what Griliches calls ‘the beginning of the movement, its rate, and its 

destination’8. We measure ‘the beginning of the movement’ by the take-off year when renewables reach 1% 
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of the electricity market (T1%), which signals the end of the formative phase29,38. We measure ‘the 

rate’ in two ways: (a) as the annual growth rate at the inflection point, where it achieves its maximum 

value (G) and (b) as the ‘duration of transition’ (∆t ), the time it takes to reach the inflection point 

from the moment of reaching 0.01 L5,8, where L is the asymptomatic maximum penetration level 

or ‘the destination’ of transition (Figure 1, Method). Each of these parameters is affected by different 

causal mechanisms4,8 and taken together, they define a trajectory of renewables in a country and 

provide an analytical language to dynamically characterize cross-national differences in the use of 

renewables.  

This approach unpacks the feasibility of rapid global expansion of renewables into three questions: 

(1) what is the time-lag between the take-off of renewables in early- and late-adopters? (2) how fast 

can renewables grow and whether this growth is faster, slower or similar in early- as compared to 

late-adopters? and (3) what are the asymptomatic saturation levels? Here we focus on questions (1) 

and (2), since the existing data are insufficient to make accurate conclusions concerning (3), given 

continuous expansion of renewables. 

Solar and wind power take-off 

Figure 2 shows the worldwide pattern of achieving 1% of electricity generated by wind and solar 

power in the 60 largest electricity markets which account for over 95% of global electricity 

generation. Western Europe was the core region for wind power, with take-off in Denmark already 

in 1989 and in most other countries in the early 2000s. Around 2010, wind and solar power was 

introduced in the rim region comprising other high-income OECD countries, new EU members 

and the five largest emerging economies: India, China, Mexico, Brazil and Turkey. In 2015-2017, 

renewables took off in six smaller middle- and low-income countries in our sample (Supplementary 

Table 1*). Over 90 countries with a population of 2.6 billion people, including all non-OECD major 

fossil fuel exporters (Method), had less than 1% of renewables in their electricity as of 2017. The 

current cross-national variation in the deployment of wind and solar power is largely determined 

by the take-off year, which indicates that frontrunners are still ahead of latecomers (Supplementary 

Figure 1). 

  

 

* Supplementary Figures, Tables and Notes are available at this link or from the corresponding author on request. 

https://www.dropbox.com/s/7kyin6ioi11x6cv/Vinichenko%20et%20al%20IST%202020%20Supplementary%20Information.pdf?dl=0
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Figure 2. Solar and wind power takeoff and current generation in 60 largest electricity 
markets 
Panel a) shows the take-off of combined wind and solar power in 60 largest electricity markets accounting for 95% 
of global electricity supply. Bars show the number of countries with combined shares of wind and solar energy 
above 1% of the total electricity supply (above x-axis) and below 1% of the total electricity supply (below x-axis) 
each year. Colors indicate country groups (Supplementary Table 1). In the global take-off sequence, the old EU 
member states (EU15) are followed by high-income OECD countries, new EU member states (EU13), the five 
largest developing economies and all other countries except major fossil fuel exporters. Panels b) and c) shows 
the 2017 levels of production of wind and solar power in the same groups of countries as well as the aggregate 
population of these groups plus additional countries with smaller electricity systems. 

  

   

Table 1 shows the aggregated take-off timings in the core, rim and periphery regions. The lead30 or 

lag39 times for combined wind and solar power between core and rim are 8 years and between core 

and periphery - 17 years. 

Table 1. Take-off years (T1%), durations of transitions (∆t) and the maximum growth rate 
(G) aggregated by core, rim and periphery regions 
Note: * Core – 14 countries from EU15 members (in the sample of 60); ** Rim – 20 countries including OECD/High-
income outside of EU15, major economies outside of OECD/High-income, and EU13; *** Periphery – 26 countries 
all other countries in the sample of 60. † - estimated 

 Solar and wind combined Wind power Solar power 

 T1% ∆t, 
years 

G, system 
% per year 

T1% ∆t, 
years 

G, system 
% per year 

T1% ∆t, 
years 

G, system 
% per year 

Core* 2001  18  1.4% 2002  21  0.9% 2011 8  0.6% 

Rim** 2009  15  1.2% 2009  4  0.6% 2016 9  1.1% 

Periphery*** 2018† 7  0.2% 2021-2024† 7  0.1% 2021-2024† 6  0.11% 
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To analyze what affects take-off timing, we conduct event history analysis with T1% as the 

dependent variable and independent variables that characterize the causal mechanisms of the 

formative phase (Figure 1, Method, Supplementary Table 2, Supplementary Note 1). It shows that 

the probability of a country introducing renewables increases over time, indicating the effect of 

global technology learning as well as international pressures to decarbonize electricity (cf. ref 40,41). 

Beside this global trend, several country-specific factors affect take-off timing (Figure 2, 

Supplementary Tables 3-4). The EU facilitated rapid transnational diffusion of renewables from 

such frontrunners as Denmark and Germany through free movement of goods, services and capital 

as well as policy harmonization25,42,43 and knowledge exchange22,43,44. Advanced economic and 

technological capacities of high-income OECD members and their institutional similarities with 

the frontrunners played a similar role21.  In middle- and low-income countries outside the EU, 

earlier take-off correlated with larger economy size. This might reflect the attractiveness of larger 

markets to transnational technology actors and investors8,40,45,46 and also signal the ability of larger 

states to mobilize resources for the initial introduction of new technologies18. Take-off is 

significantly delayed in non-OECD countries with large fossil fuel exports (Supplementary Note 

1), possibly because their high fossil fuel subsidies47 make renewables less profitable and because 

they lack motivation or governance capacity48 to decarbonize.  

Several additional factors affect take-off specifically in OECD and EU countries (Supplementary 

Tables 5-6). High share of nuclear power and larger manufacturing sectors delayed take-off, 

possibly reflecting weaker needs for low-carbon technologies and concerns over the impact of 

electricity price on industrial competitiveness. Like EU membership, federalism accelerated 

technology diffusion through faster learning in countries where regions have more flexibility for 

policy innovation22,26 combined with open borders between regions49,50. The stringency of 

environmental and climate policies had no impact on the timing of take-off, but market-based 

support policies: feed-in-tariffs and renewable electricity certificates strongly correlated with earlier 

take-off (Supplementary Note 2, Supplementary Tables 7-10).  

None of the other variables previously suggested as explanatory factors for the deployment of 

renewables (Supplementary Note 1) such as energy import dependence, electricity demand growth, 

environmental concerns, GDP per capita, the strength of democracy, and government ideology 

were robustly significant in explaining the take-off timing (Supplementary Tables 3-6). All findings 

were largely validated by sensitivity analyses using a different method of event history analysis, 

0.5% as the take-off threshold, and take-off for wind power (Method, Supplementary Tables 11-

18). Wind power potential was significant in some models of wind take-off for the OECD high 

income and EU, but not for the entire sample (Supplementary Tables 15-18). 

Figure 3 visualizes our findings by depicting the timing of take-off in a two-dimensional space with 

national characteristics on the vertical axis and relationship of countries to the core region on the 

horizontal axis. This diagram is a dynamic ‘feasibility space’51 for take-off of renewables with the 
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‘feasibility frontier’ moving from high-income EU countries in the core to other high-income 

countries and major economies on the rim and eventually to the rest of the world on the periphery.  

Figure 3. Feasibility space for the introduction of wind and solar power 
The feasibility frontier for take-off of wind and solar power moves from technology core to the periphery and is 
also affected by the income level and other national-level factors. On both panels, the areas of the circles are 
proportional to the population of countries or groups and the horizontal axis shows whether a country or a group 
is in the core, rim or periphery of renewables. Panel (a) shows the 60 countries in the sample. Each country is 
placed on the vertical axis according to its income group and for high-income countries also according to whether 
it is a federal state and whether it obtains more than 20% from nuclear. *denotes countries with take-off dates 
outside of the ranges expected from their category: Belgium (2009), Egypt (2010), Finland (2014), India (2006) and 
S.Korea (2016). Panel (b) includes the whole world (including countries with small electricity systems outside of 
the sample) with countries grouped into 7 categories located on the vertical axis according to income group. The 
darker circle illustrates the 2018 total production of solar and wind power in a given group of countries. 
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Growth of renewables after take-off 

The post-take-off growth initially accelerates, subsequently stabilizes and in some countries has 

started to slow down (Figure 4). At levels far below the asymptote, the accelerating growth can be 

modelled by an exponential function as in ref. 52. When the deployment level approaches the 

inflection point, growth stops accelerating so that the exponential model is no longer a good fit53,54. 

At this point, the slow-down may still be far away, especially in expanding markets, and therefore 

growth may stay linear for longer than implied in a standard logistic model36. We represent this 

growth trajectory by a ‘logistic-linear’ growth model. Finally, when growth slows down, it is best 

modelled by a logistic function. We fit exponential, logistic and logistic-linear models to empirical 

data on wind and solar power production in 37 countries, where renewables have already taken-

off to filter out the erratic growth at the formative phase (Figure 5).  By comparing the fit of the 

three models we estimate whether deployment of renewables is still in the beginning of the S-curve 

(accelerating), in the middle of the S-curve (linear growth), or in the later stages of the S-curve 

(slowing down) (Method). 

Figure 4. Empirical data and fitted growth models with their residual sum squares for 
selected countries 
Black dots show empirically observed production of electricity from solar and wind power each year, normalized 
to national electricity supply in the take-off year to adjust for country size. The orange lines show exponential 
growth fit, purple lines show logistic-linear fit, and the dark blue lines show logistic fit to these points (Method). 
The stars indicate the take-off year (T1%) and the circles indicate the inflection points for the logistic model. The 
numbers show the relative quality of the fit of the logistic (S), logistic-linear (L) and exponential (E) models based 
on residual sum squares (RSS), normalized to 1 for the best fit (i.e. smallest RSS) and larger numbers indicating 
progressively worse fits (Method).  
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The exponential model fits data worse than the two other models in all countries. However, in 

about 10 countries this difference is small, indicating that growth is still accelerating 

(Supplementary Figure 2). These include not only rapidly growing electricity markets of China, 

Turkey, Thailand (Figure 4), India, Korea, and Egypt but also slowly growing Austria, Germany, 

the Netherlands and Norway. In the remaining 27 countries, the difference between the fits of 

logistic/-linear and exponential models is considerable, which indicates that deployment of 

renewables is no longer accelerating (cf ref. 54). In 14 countries, the fit of logistic and logistic-linear 

models is close, which means that the growth has achieved its maximum and nearly linear (e.g. 

Denmark, UK and the US on Figure 4). In the remaining 13 countries, the logistic model fits 

significantly better than linear, indicating slowdown (e.g. Portugal, Italy, and Spain on Figure 4). In 

most cases, this is due to slowdown of wind power expansion (which dominates solar power in 

frontrunners), although slowdown of solar power has also occurred in about half of countries, 

mostly in Eastern Europe (Table 2, Supplementary Tables 20-21).  

Table 2. The growth phase and the relative quality of exponential, logistic and logistic-linear 
growth model fit in 37 post-take-off countries (combined wind and solar power) 
 * logistic-linear model does not converge for Czechia due to its sudden stalling of growth 

Growth 
phase 

Countries Best fit Second best fit and its RSS 
relative to the best fit 

Third best fit and its RSS 
relative to the best fit 

Accelerating 
growth  
(10 countries) 

AT, IN, KR, DE, NL, TR, CN, 
TH, EG, NO Logistic and logistic-linear Exponential (1.1 - 1.3) 

Near linear 
growth  
(14 countries) 

JP, FI Logistic and logistic linear 

Exponential (1.6 - 13) 

GB, US, IE, BE, MX, CH, AU, 
FR, HU 

Logistic-
linear 

Logistic (1.1-2.9) 

CL, GR, DK Logistic Logistic-linear (1.0-1.4) 

Slow-down 
(13 countries) 

PT, NZ, IT, ES, PE, IL, CA, PL, 
SE, BR, BG, RO, CZ* 

Logistic Logistic-linear (1.5-11)* Exponential (5.8 - 34) 
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Figure 5. Post take-off growth in 37 countries and its modelling by logistic and logistic-linear 
growth models 
All panels show combined wind and solar power production as share of national electricity supply normalized to 
national electricity supply in the take-off year to adjust for country size for 37 post take-off countries (Method). 
The right and left columns show the same data in log and linear scale on the vertical axis respectively. The 
horizontal axis shows years since the take-off. Panels (a) and (b) display names of five countries, panels (c)-(f) 
superimpose the logistic-linear and logistic models (shaded areas) illustrating the ranges of inter-quartile and 
median values of growth parameters (Method). 
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The inflection point is generally located a few years after take-off (Figure 4) and the median 

combined share of wind and solar power at that point is 6% (Table 3). Globally, at their respective 

inflection points, wind power contributed about 4% of electricity and solar 2%, which is consistent 

with the prior observation that the growth of new energy technologies becomes linear after they 

reach 1% of the total primary energy supply36. The median peak growth rates at the inflection point 

of logistic models are: 0.9% for wind and for solar power and 1.6% for combined wind and solar 

power (expressed as proportions of the total national electricity supply at the inflection point). For 

the logistic-linear models the rates are similar, but somewhat lower: 0.8% (wind), 0.9% (solar) and 

1.2% (combined) (Table 3).  

Table 3. Median values and inter-quartile ranges for the growth function parameters 
For each technology or combination, we analyze all countries which are at least 2 years after take-off. *Logistic-
linear model for solar power is not reported because the algorithm did not converge for about one-half of the 
countries, where growth stalled after a couple of years of rapid growth (Method).  

Technology Wind and solar power Wind power Solar power 

No. of countries analyzed 37 30 21 

Take-off year 2010 (2006-2012) 2008 (2004-2010) 2014 (2012-2014) 

Growth model Logistic Logistic-linear Logistic Logistic-linear Logistic* 

∆t , years 11 (8 – 15) 9 (6 – 15) 11 (8 – 18) 11 (6 – 15) 6 (4 – 8) 

L/2, % of system 6 (4 – 11) 5 (3 – 10)  5 (3 – 9) 3 (2 – 5) 1.9 (1.6 – 3.3) 

G, % of system / year  1.6 (0.9 – 2.2) 1.2 (0.7 – 1.8)  0.9 (0.6 – 1.6) 0.8 (0.5 – 1.5) 0.9 (0.5 – 2.0) 

 

We analyze the maximum growth rates from the logistic model (which is close but higher than for 

the logistic-linear model) using linear regression and the same independent variables as in the 

analysis of take-off (Supplementary Note 1). We also add the timing of take-off (T1%) as an 

independent variable to establish whether latecomers grow faster than frontrunners (Method). We 

find that the growth of renewables is accelerated by faster electricity demand growth, higher energy 

import dependence, EU membership, and stronger democracy, (Supplementary Tables 22-25). 

Electricity demand growth and import dependence provide motivations to expand renewables, 

while stronger democracy and EU membership ensure stable and supporting regulatory 

environment facilitating investments in renewables21,22,26,44. Except for EU membership, the 

variables explaining maximum growth rate variation are different from those explaining take-off 

variation, which reflects different causal mechanisms for the formative and growth phases (Figure 

1).  

We also measure growth by ∆t, the ‘duration of transition’, the time it takes for renewables to grow 

from 0.01 L to the inflection point (L/2 – half the saturation level).  Figure 6 shows that there is 

generally an inverse relationship between ∆t and L, also observed in earlier studies5. The ratio of L 

and ∆t determines the maximum growth rate of the logistic curve discussed above.  
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Figure 6. Electricity demand growth maximum renewables growth rates, duration of 
transition ∆t and asymptotes of logistic models (L) 
Panel (a) shows L (vertical axis), based on the logistic models versus ∆t (horizontal axis) – the time it takes to reach 
from 1% to 50% of the logistic model’s asymptote. The solid line corresponds to the median G and dashed lines – 
to the inter-quartile range. All countries are labelled in Supplementary Figure 3. Panel (b): the maximum rate of 
combined wind and solar power growth versus average electricity demand growth from 2012-2017. For the 37 
post take-off countries the maximum wind and solar growth rate was calculated as maximum growth rate (G) in 
the logistic model, for the remaining countries in the sample – as the growth rate over last five years. In both 
cases, this is calculated as percentage of 2017 electricity use. The dashed line is a 45-degree line so that points 
below show countries where electricity demand grows faster than the maximum observed renewables growth 
rate and points above slower. All countries where renewables grow faster than demand and thus displace rather 
than add onto the existing sources are high income countries except for Brazil. In low- and middle-income 
countries (as well as in some high-income countries) renewables grow slower than demand so that expansion of 
conventional energy sources is needed in parallel. 

 

 

The analysis of maximum growth rates provides a new angle on the difference between the speed 

of diffusion of low-carbon technologies in front-runners versus late-comers. Early scholars of 

technology diffusion noted slower transitions in periphery markets8. More recently, scholars have 

argued that due to global learning and lock-in of incumbent technologies, technologies are diffused 

faster in late-comers than in the front-runners11. Most of these studies were based on measuring 

the duration of transition (∆t) without controlling for its extent. 

‘Faster’ here means a shorter duration of transition (∆t ), however the feasibility of climate 

mitigation depends not on how soon renewables reach their saturation levels, but rather on how 

fast they grow with respect to the size of the energy system, which eventually allows them to replace 

fossil fuels. This is more accurately represented by their maximum annual growth rates. 
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We find no evidence that the maximum growth rates are higher in latecomers than in frontrunners 

(Figure 6, Supplementary Figure 4, Supplementary Table 22). Quite the contrary, the median rate 

for wind power for countries with take-off before 2007 (1.1%/year) is higher than for countries 

with takeoff after 2007 (0.8%/year). The faster growth in front-runners can be explained by their 

EU membership and stronger democracies. Furthermore, the regression analysis shows that the 

take-off year is not statistically significant in explaining the maximum growth rate. This finding is 

in stark contrast with ref. 39’s result that late-comers expand wind power 4.7 times and solar power 

16 times faster than front-runners. We believe that this discrepancy is mainly because ref. 39 

underestimates the effect of slow-down in logistic growth in frontrunners and mistakenly ascribe 

the effect of cumulative global learning (which affects both frontrunners and latecomers) to 

acceleration in latecomers. Our results mean that the acceleration due to global learning is cancelled 

out by less favorable socio-political circumstances on the periphery. The speed of transition (∆t) 

also does not seem to differ across different country groups (Table 1, Figure 6).  

These results primarily reflect the dynamics of wind power, which dominates renewable growth so 

far, especially in frontrunners. Our analysis does not provide evidence for faster growth rates of 

solar power (Table 3), as argued for example by ref. 52, although we calculate about 10 years shorter 

∆t in the core (Table 1), in agreement with ref. 55’s argument that the two to three orders of 

magnitude difference in the granularity of wind and solar power could result in 10 years difference 

in ∆t . This analysis should be revisited in future studies as solar power achieves higher levels of 

penetration and more post-take-off data from different countries become available. 

Prospects for accelerating expansion of solar and wind power 

The feasibility of rapid global expansion of a new low-carbon technology implies its timely 

introduction at the rim and periphery, subsequent fast growth, and high level of final market 

penetration. In comparison to their take-off in core markets in Western Europe, the introduction 

of wind and solar power at the periphery in developing countries, where they need to be most 

extensively used to reduce greenhouse gas emissions in the 21st century6 is delayed by some 17 

years. This means that developing countries have considerably less time to achieve mid-century 

renewable deployment levels compatible with climate targets, which underscores the importance 

of supporting formation of viable renewable electricity regimes that would provide a stable basis 

for future growth. We further demonstrate that in about three-quarters of countries where 

renewables have successfully taken off, their growth is no longer accelerating, and in about one-

third it is slowing down. By measuring the maximum growth rates on the logistic curve, we 

demonstrate that they are generally lower than demand growth in most developing and emerging 

economies, which explains why conventional electricity technologies are still expanding. The 

challenge of achieving fast growth is especially significant for developing countries not only 

because of their later take-off, but also because they must achieve decarbonization simultaneously 

with poverty eradication. At the same time, in contrast to prevailing views11,39, our study shows that 

the maximum achievable growth rates are not higher among latecomers than among frontrunners 



IST 2020 Submission Please do not cite or circulate 

14 

 

which underscores the need to understand factors that constrain the growth of wind and especially 

solar power in these contexts.  By identifying slow-down of renewables penetration we also signal 

the third challenge, maintaining growth at sufficiently high penetration levels.  

The scientific understanding of these challenges should be further developed based on the 

recognition of different causal mechanisms behind different phases of renewables deployment. 

Empirically, this understanding can be advanced through comparative studies of national 

conditions in the core, rim and periphery.  We believe that our approach helps to overcome the 

current lack of consensus26 between such comparative studies, which in the past have not 

considered different phases of technology deployment and underlying mechanisms separately 

(Supplementary Table 26). Our analysis also demonstrates the utmost importance of international 

technology and policy diffusion, which means that national comparative studies should be 

supplemented by empirical analysis of international actors and networks40,56. Together, these 

analyses would help to define feasible global pathways of the deployment of renewables and other 

low-carbon technologies that are compatible with climate targets. 

Method 

Event history analysis of renewables take-off 

We analyzed electricity generation technologies for all countries where IEA extended energy 

balances are available. The take-off year was identified as the year when the combined production 

of wind and solar power exceeds 1% of national electricity supply (with sensitivity analysis for 

0.5%)57. For the event history analysis of take-off we selected larger economies, because in smaller 

electricity systems crossing the 1% threshold may result from a one-off project financed and 

executed by international actors without formation of a national renewables regime (e.g. 

Morocco58). Our sample therefore includes 60 economies with largest electricity systems which 

together generate over 95% of the world’s electricity (Supplementary Table 1). We also performed 

analysis for a subsample of the full sample: high-income OECD and EU member countries 

(OECD-HI+EU). We used panel (country-year) data for the period 1989–2017, but for some 

countries (e.g. post-Soviet states) the data series started later, at the year of their independence 

declaration. 

To demonstrate that the growth of renewables is more stable above this level, we calculated year-

on-year combined solar and wind power growth rates and measured the spread (inter-quartile 

range) among rates for different countries and different penetration levels ranging from 0.125% to 

2% of total electricity supply (Supplementary Figure 5). The rates converge and stabilize between 

0.5 and 2% which signals the end of the formative and the start of the growth phase.  

We conducted event history analysis (EHA) using logistic regression59 with the take-off year as the 

dependent variable coded as 1 in the takeoff year and 0 in the previous years. Datapoints after the 

takeoff year were discarded (i.e. only a single take-off per country was possible). This dependent 

variable is equivalent to duration data traditionally used in EHA60. We used independent variables 
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listed in Supplementary Table 2, which have been identified in previous studies as potentially 

influencing the deployment of renewable electricity (Supplementary Note 1). Our main method 

was logistic regression. Because we expect the probability of takeoff to depend on time (as global 

technology availability increases), our regression models also incorporated time as an independent 

variable. Ref 60 suggest using cubic splines of time or dummy variables for years. Following refs 22,61, 

we included a cubic polynomial of time (i.e. time, time-squared, and time-cubed) as independent 

variables in the regression models. We used the likelihood ratio test62 to estimate collective 

statistical significance of time variables in the models. 

To validate the analysis, we used another EHA method – Cox regression59 with the same 

independent variables, except for time, and takeoff year as the dependent variable, using Survival R 

package. A test based on Schoenfeld residuals63 showed that for some of the variables in some 

models the proportional hazard assumption was not met. While the respective regression 

coefficients could not be taken to represent the constant effect of the variable over time, we 

assumed that they represent the averaged effect, reflecting the direction and size of the effect 

compared to that of other variables64,65. Before applying both methods of analysis, we normalized 

each continuous variable by its standard deviation over the sample (Supplementary Table 2). This 

facilitated comparing effects of changes in different variables, because all regression coefficients 

applied to a “typical” variation – one standard deviation for a continuous variable and the 

difference between two states for a binary one. For both methods we used robust standard errors 

clustered by country. 

To select the best regression models, we used an automatic procedure generalizing the logic of 

step-wise regression with backwards elimination, which starts with a full model with all 

independent variables and tests a number of reduced models by dropping insignificant variables 

one-by-one in order to come up with the best-fit parsimonious model66. We automatically 

generated and tested models produced by all possible combinations of selected independent 

variables and then ranked them by the goodness of fit (using a parsimony-sensitive measure like 

Akaike’s information criterion7). Depending on the sample and constraint on the total number of 

variables, this amounts to testing and ranking from 2 000 to some 30 000 models. We subsequently 

identified variables, which consistently appeared as significant in 10, 50 and 100 best-fit models 

(Supplementary Tables 3 and 5). In this way, we could make robust conclusions about the 

significance and explanatory value of independent variables based on the “consensus” among a 

range of best-fit models instead of relying on a single best model. We also reported several best 

models for each test (Supplementary Tables 4 and 6).  

As a sensitivity analysis, we ran similar regression tests (using logistic regression only) for a different 

definition of take-off – when the combined share of wind and solar energy exceeds 0.5% of 

electricity supply (Supplementary Tables 11-14). We also ran survival analysis for wind power only 

(for the full sample and the OECD-HI+EU sample), using the 1% threshold and indicators of 

wind energy potential (Supplementary Tables 15-18, Supplementary Note 3). Finally, for a subset 
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of OECD countries, we ran survival analysis using indicators of environmental policy stringency 

(Supplementary Tables 7-10, Supplementary Note 2). 

Fitting growth functions 

There is a variety of mathematical models which describe technology diffusion in time and space 

(for a comprehensive review see Grubler 1990). To approximate the growth of renewables, we use 

three growth models. The first is the three-parameter logistic growth function commonly used to 

represent the growth of new technologies8 [cite G90 as well] and often performing better than 

alternative models [G90, 39]: 

𝑓(𝑡) =
𝐿

1+𝑒−𝑘(𝑡−𝑡0)
, 

where L is the asymptote, k is the growth constant and t0 is the inflection point when the 

technology reaches half of the asymptote and the growth becomes nearly linear before slowing 

down. Refs 3,5 fit logistic functions to empirical growth data for several historical energy 

technologies, refs 5,67 fit logistic functions for wind power in Portugal and Denmark and refs 53,54 to 

solar power in Europe and globally. 

The logistic growth equation can be re-written replacing t0 by the time of reaching 1% of the total 

electricity supply: 

𝑓(𝑡) =
𝐿

1 +
𝐿 − 1%
1% 𝑒−𝑘(𝑡−𝑇1%)

, 𝑓(𝑇1%) = 1% 

Since L is usually much larger than 1%, for early stages of growth this equation can be re-written 

as follows  

𝑓(𝑡) ≈ 1% ∗ 𝑒𝑘(𝑡−𝑇1%), when 𝑓(𝑡) ≪ 𝐿 

In this form, the growth function is nearly exponential and is appropriate when the asymptotes 

(saturation levels) are much higher than 1% but unknown. Such exponential growth function is 

sometimes applied to renewables52, although a number of studies show that its accuracy is 

decreasing in case of global, European and individual countries53,54,67, which means that the current 

levels of deployment can no longer be considered small in relation to the saturation level.  

Other growth models reflect the fact that real-world S-curves are not necessarily symmetrical, 

which among other means that their inflection points do not necessarily correspond to one-half of 

the eventual saturation level, especially in expanding markets, where the linear growth achieved at 

the inflection point may continue with less pronounced slowdown or even without slowdown. The 

extreme case of such ‘long-tail’ models is a logistic-linear model where the initially logistic growth 

switches to linear after achieving its maximum value at the inflection point. The long-term linear 

growth of energy technology has been suggested by ref 36and ref 68 and used for comparing 

historical and future rates by refs27. 
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𝑓(𝑡) = {

𝐿

1 + 𝑒−𝑘(𝑡−𝑡0)
, 𝑡 < 𝑡0

𝐿

2
+ 𝑘𝐿(𝑡 − 𝑡0)/4, 𝑡 ≥ 𝑡0

 

 

In this growth model, there is no saturation, but L/2 is the level at the point where linear growth 

starts. The maximum growth rate for both the logistic and the logistic-linear function is achieved 

at the level L/2 and calculated in the same way (𝐺 = 𝑘𝐿/4). For the former it is followed by an 

immediate slowdown, whereas for the sustained after the inflection point instead of slowing down. 

We fitted the logistic, logistic-linear, and exponential functions to the power generation data for 

wind, solar, and combined wind and solar power deployment for those countries in the sample 

which had at least 4 datapoints above 0.25% of the total electricity supply, including at least 2 

datapoints after the take-off year (Supplementary Tables 19-21). To fit these, we used nls function 

from R programming environment69, which implements the Gauss–Newton algorithm70 for least-

square fitting of non-linear functions, and nlsLM function from minpack.lm package, implementing 

more robust Levenberg-Marquardt algorithm70.  

In rare cases the algorithm would not converge or provide meaningless results due to sudden 

acceleration of growth in the last one or two years available. In these cases, we fitted curves with 

the last one or two datapoints removed. There were 3 such cases out of 37 for wind + solar (Turkey 

and the Netherlands, where we removed datapoints after 2016, and Norway, where we removed 

the datapoint for 2018) and 2 cases out of 30 for wind power (Norway, the same adjustment as 

above, and Germany, where we removed datapoints for 2017 and 2018). Furthermore, in one case 

for wind + solar (Czechia) and two cases for wind (Bulgaria and Romania) logistic-linear fit did not 

converge, because the growth pattern (rapid growth followed by abrupt stalling) was incompatible 

with the algorithm. For solar power, the logistic-linear model did not converge in approximately a 

half of the cases (9 of 22) for the same reason, so the results are not reported in Table 3. We used 

residual sums of squares70 to compare the goodness of fit among different growth functions (Figure 

4, Supplementary Figure 3). 

Duration and speed of transitions 

For both logistic and logistic-linear curves, we used L and k of the fitted function to calculate the 

maximum growth rate G as described above. We expressed L as a percentage of the electricity 

system size (total electricity supply in the inflection year or the last available year, if the estimated 

inflection year was in the future). The corresponding value of G expresses growth rate as a 

percentage of the system per year (these values are reported in Tables 1 and 2). The logistic and 

the logistic-linear model provide similar estimates of linear growth rates for most countries though 

the estimates for inflection point are higher for logistic than for logistic-linear model 

(Supplementary Table 19).  
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We also calculate the ‘duration of transition’ ∆t – a period that it takes for renewables to reach the 

inflection point from the moment when their deployment is 1% of the asymptote. This measure is 

similar to the duration of growth from 10% to 90% of saturation level71: 

∆𝑡 = log(81)/𝑘 

As an aggregate metric, ∆t allows easy comparison between very different historical and future 

technologies and was used in several past studies comparing historical technological transitions to 

future low-carbon transitions3,5. However, it is difficult to measure or make sense of ∆t without 

knowing the eventual asymptote (saturation levels), as in the case of renewables. In contrast, the 

peak growth rate G is readily observable even for technologies which are far from saturation and 

can be directly used to estimate the prospects of future expansion renewables. Under ref’s 36 

assumption of a long-term linear growth, peak growth rates give a direct projection of future levels 

and under the assumption of the eventual slow-down they provide maximum estimates of these 

levels.  

Regression analysis of growth rates 

We conducted linear regression of maximum growth rates for logistic function (𝐺 = 𝑘𝐿/4) 

expressed as a percentage of the total electricity supply at the inflection point against the same 

independent variables as in the event history analysis of take-off timing (Supplementary Note 1) 

measured as of the take-off year for each country (Supplementary Tables 22-25). We did not 

include Bulgaria, Chechia, and Romania in this analysis, because of their erratic growth pattern (a 

very short period of rapid growth quickly reaching a ceiling) (Supplementary Figure 2). The 

procedure for selecting the best models and identifying significant variables was the same as for 

the EHA as described above.  

Data availability 

The data that support the findings of this study are available from the corresponding author upon 

reasonable request 

Code availability 

R version 3.6.2 (open-source software) was used for data analysis with specific packages referred 

to in Method. The code that can replicate the results of regression analysis is available from 

corresponding author on request.  
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Introduction

Transition studies have historically focussed on the rigidity of socio-technical systems versus 
the innovative agency of niches (Fuenfschilling & Truffer, 2016). Indeed, Geels (2020) reminds
us that transitions can initially be seen as an “up-hill struggle” by niches against “mainstream 
selection environments” (p. 6). Here, agency – the capacity to act – is most prominently 
situated in niches, and more constrained in regimes by incumbent institutional structures. 
Recently however, various publications address transition dynamics in the face of regime 
destabilisation and transition acceleration (e.g., Fuenfschilling & Truffer, 2014, 2016; 
Loorbach et al., 2017; De Haan & Rotmans, 2018; Avelino & Wittmayer, 2016). 
 
In the so-called X-curve of transitions, Loorbach emphasises the gamut of transition dynamics 
– (regime) destabilisation, chaos, acceleration and emergence, and break-down, phase out, 
institutionalisation and stabilisation. De Haan and Rotmans (2018) explore how actors 
organise in networks that share ideas (discourses) and technology to strategically foster 
pathways to transition. This opens up a whole new set of questions: what happens when 
regime stability erodes, when incumbents’ roles are no longer self evident, and when 
innovative practices emerge from niches and develop their own institutional structures?

We build on this work by proposing Transition Space as an integrative framework that can be 
applied in transition governance with three explorative research questions:

 How can we conceive of transition space?
 How can we operationalise it in practice?
 And how can we stimulate the opening up of transition space?
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Transitions research beyond “niche vs. regime”

Looking back at the first “wave” of publications in transition studies shows that several 
conceptual frameworks have long dominated the field of transition studies. See the review by 
Markard et al. (2012), which described the field of transition studies by tracing the 
development of four such frameworks: Transition management (Rotmans, Kemp & Van Asselt, 
2001), strategic niche management (Kemp, Schot & Hoogma, 1998), the multi-level 
perspective (Geels, 2002), and technological innovation systems (Hekkert et al., 2007). And 
while these frameworks have very different scholarly roots, they appear to conceptually share 
several ideas, such as the idea dominant structures in societal systems that are aversive to 
radical change, the need of radical innovation for transition, and the idea to shelter radical 
innovations from wider systemic influences. This is what Geels (2020; also see Loorbach, 
2017) pointed out when he wrote that transitions are usually conceived as up-hill struggles: 
the niches battle against the regimes, which in turn try to defend themselves against change. 
In our view, agency is mainly situated within the niches, whereas the regime is mainly seen in 
terms of structure, with relatively little space for agency (cf. Avelino & Wittmayer, 2016; 
Avelino, 2009). 

A select reading of various empirical publications in transition studies, however, yields a 
different story. A clear and growing interest exists in transitions beyond the niche-regime 
dichotomy. This interest was already apparent in earlier publications.  To begin, the number of
systemic levels obviously is not fixed; between niches and regime might be other levels 
defined, for example niche-regimes as mini-systems between micro- and meso-level 
(Loorbach, 2007). Elzen, Van Mierlo and Leeuwis (2012) are another example in case. In their 
study of energy transition in the context of the Dutch greenhouse horticultural sector, they 
emphasise the importance of anchoring niche innovations in regime contexts, and the 
necessity of “hybrid” (i.e., bridging niche and regime) actors and forums in doing so. In their 
view, large, incumbent organisations may both participate in existing regimes, and engage in 
radically new practices. Hoes, Beers and Van Mierlo (2016), in the Dutch dairy sector, study a 
system innovation initiative of dairy processing companies. The initiative in question 
consisted entirely of incumbent actors. One might say “regime actors,” to denote their role in 
stabilising dominant practice, but that would not do justice to their efforts in transforming 
systemic practice (cf. Geels et al., 2016). Bosman et al. (2018), in a study of energy discourse in
the Dutch energy system, focused primarily on the role of incumbent players. Their findings 
indicate that the fossil fuel regime is not as stable and homogeneous as one would expect. 
Rather, while some incumbents remain stalwart defenders of fossil dominance, others are 
clearly repositioning themselves in order to become part of a transition to fully renewable 
energy, albeit with natural gas as a transition fuel.

Similarly, recent theoretical contributions attempt to provide more explicit accounts of the 
role of agency in transitions. Geels (2020) does so by explicating the micro-level dynamics in 
the multi-level perspective – the relations between actors and context that can bring about the
series of changes that together comprise a transition. De Haan and Rotmans (2018) 
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introduced a new perspective on transitions in terms of streams of actors and coherent sets of 
ideas. In their conception, networks and coalitions of actors change over time, doing away 
with the idea of stability inherent in the niche-regime distinction. Loorbach et al. (2017) 
conceive of transitions in terms of a series of dynamics, some of which still are still clearly 
indicative of the regime (optimisation) and niches (experimenting), but other dynamics – 
destabilisation, emergence, chaos, break-down, institutionalisation – suggest a departure from
the narrative of transitions-as-struggle.

The common thread running through these examples – both the empirical and the theoretical 
– is that the relation between niche and regime does not need to be a struggle, and that 
regimes, over time, can lose some of their stability and exhibit clear signals of transformation. 
One might argue that the empirical studies highlight the importance of agency in the regime as
well as the importance of emerging “rules” (structure) in niches. We read in these 
contributions a convergence on situations in which the niche-regime distinction increasingly 
loses its relevance, in which innovative practices become increasingly institutionalised while 
incumbent structures become subject to transformative action (institutional work, 
Fuenfschilling & Truffer, 2016). In such situations, we argue, transitions are not struggles, but 
co-constructive processes of transformative leadership in which radical innovators and 
concerned incumbents join their resources to effect systemic change.  

Only now that landscape crises and pressures become tangible, that incumbent systems enter 
crises and destabilise, and that emerging transformative alternatives become realistic do 
people start to really appreciate the concept of sustainability transitions. As a result scholars 
and practitioners start to see beyond a dichotomous niche-regime divide and can identify 
nuances in between change and non-change. We are in need of main-streaming concepts that 
can help navigate complexity, ambiguity and uncertainty.  The first step then is to 
acknowledge that these ambiguities, uncertainties and complexities are inherent to 
sustainability transitions (Rotmans et al., 2001). While such situations indeed can be 
conceived of with existing frameworks, we argue that a more fruitful approach would be to 
develop a concept that forefronts collaborative transformative change. In this paper, we hope 
to contribute to this development with transition space, both as a conceptual lens for systems 
in which the nich-regime distinction has lost its explanatory power for understanding 
transitions, and as a governance principle.

Transition Space

We propose transition space as the context of destabilisation and emergence, when the niche-
regime distinction loses its relevance for a system. A context in which previously dominant 
and evident routines, values and structures are delegitimised or failing but a new equilibrium 
is not yet evident or agreed upon. It is a context in which the relatively rapid structural shifts 
towards a transformed future regime take place that define societal transitions. Desirable or 
not. But when actors unsuccessfully navigate transition space and find contact points that help
guide and facilitate such structural shifts and engage in institutional work, undesired 
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outcomes are much more likely (e.g. stalled transitions, niche-led disruptive or regime-led 
incremental). 

The notion of space holds connotations of a meeting of actors, resources and ideas. In the 
context of transitions, one might conceive of an existing regime as a space, structured by rules,
characterised by practices, in which actors meet. This is no different in niches, which each can 
be seen as a separate space. We define a space as a context in which a diverse set of actors, 
connected through (stakes in) practices, engage with each other and recognise each other’s 
legitimacy as potential collaboration partner (treat this as a placeholder definition – we did 
not consult scholarly literature). A societal system then consists of a network of relatively 
disjoint spaces, one of which dominates the system, in a dynamic yet relatively stable 
relationship. 

We introduce “transition space” as the context in which these relationships dissolve and space 
opens up for reconfiguration, entrance of new or the breakdown of existing elements and 
spaces. Transition space opens up when actors – both incumbents and new entrants –  share 
concerns about systemic unsustainability and combine and direct their resources at 
institutional work in relation to strengthening innovative practices. In transition space, 
transition features as desired systemic reconfiguration rather than niche-regime struggle. 
Conceptually, it can be seen as a flat system ontology, distinguished by change dynamics 
instead of different levels of socio-technical systems. Below, we hypothesise about the 
transformative nature of transition space, developments that indicate opening up of transition
space and about how one might contribute to transition space as governance.

Opening up of transition space 

We primarily conceive of transition space as a combination of actors and resources that have 
the potential to both further develop innovative practices and to engage in the institutional 
work needed to shape a systemic selection environment that is advantageous for these new 
practices. While they still may differ about the right way forward, actors are united in their 
concern that a sustainability transition is necessary. This implies that a wide variety of 
stakeholders are part of transition space.

In terms of radical innovation, this suggests the presence of innovative businesses and similar 
networks that have shaped the practices that exemplify how a future system might function 
economically. In terms of incumbent power, this suggests the presence of actors that can 
influence wide parts of the system, that may be able to cater for widespread adoption of 
innovative practices, for instance through a strong market position (in the food system, think 
of actors such as Unilever or Nestle) or through influencing a large constituency (think of 
dairy processing co-operatives).

We hypothesise various signs that indicate an opening up of transition space:
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 Incumbent actors actively voice sustainability concerns and the need for sustainability 
transitions.

 Innovative practices are embedded in new business models that enjoy growing niche 
markets.

 A public discussion exists about whether or not a sustainability transition is necessary
 Various transition pathways are becoming rather well-known among those in favour of 

sustainability transition

Transformative nature of transition space

In transition space, businesses are important carriers of new systemic practice. This in turn 
implies institutional changes to benefit those practices – market transformation. New practice 
may scale up or scale out in a transition. This may require new contractual arrangements 
between different businesses, new financial services to enable large-scale investment in 
innovative practice, and new insurance products to cover new types of risk that emerge as 
innovative business scales up and out. It follows that incumbent financial services 
(accountants, insurance companies, banks) can contribute to transition space through 
identifying leverage that may further innovative practice. This can be seen as an example of 
institutional work. Such co-evolutionary developments give rise to emergent new economic 
structures / markets emerge and new insurance logics.

Finally, since market failures in the end are the domain of government, the role of government 
stakeholders is to act upon (break down) incumbent structures that hinder the scaling of 
innovative practice and develop / institutionalise potential rules and regulations that benefit 
desired new practices. In that sense, one might say that future images act as anchorage for 
institutional work.
In sum, transition space comprises that actors with agency to further institutionalise desired 
practice.

Transition space as governance arena

Our conceptualisation offers some starting points for governance approaches for 
sustainability transitions. We build on principles for transition management, in recognising 
the importance of future visioning (backcasting exercises), coalition formation, 
experimentation and learning and monitoring (see Loorbach, 2007). Transition space 
suggests specific ways in which to work on transition management. For instance, future 
visioning is still important, but not in the sense of creating new visions, but rather in the sense
of extrapolating the consequences of a transition pathway to one’s own business or role in the 
system. In terms of coalition formation, it is important to foster hybrid networks that include 
both incumbent and more radically innovative businesses, to include financial services and 
NGOs and to include government actors. While, in transition management, participation is 
purely on personal basis, in transition space we seek for a combination of personal 
engagement and systemic position, in order to enable institutional work. Experimentation is 
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not aimed at developing new systemic practices, but at developing institutional structures that
strengthen innovative practices. 

In the remainder of this paper, we reflect on recent developments in the agrifood system 
within the Dutch province of South Holland.

Methods

We applied transition space as a conceptual lens to an on-going process of agrifood transition 
governance in the Dutch province of South Holland. Our work can be seen as ‘action research’, 
in the sense that we are actively involved in the South Holland agrifood transition in various 
ways. Each of these activities yields specific insight in the transition as it unfolds. Below, we 
describe our case, our involvement and the specific activities that we carried out, and how 
these activities informed our analysis. 

Case

Our case is the agrifood transition in the Dutch province of South Holland. South Holland is the
most densely populated region in The Netherlands, home to just over 3.7 million people with a
land area of 2700 km2 (Wikipedia), mainly in cities such as Rotterdam, as of this writing 
Europe’s largest port and The Hague, seat of both the provincial and the Dutch national 
governments. The province’s agricultural sector is divided across roughly three main sub-
sectors. The eastern part of the province consists mainly of peat meadows that are used for 
dairy farming, a sector that is also famous for its Gouda style cheese. The South Holland 
islands south of the river Meuse are used primarily for arable farming. Finally, the combined 
regions of the “Westland” and “Oostland” (Eastland) feature about 5000 ha2 of greenhouses 
used for agriculture and horticulture, mainly tomatoes, cucumbers, and bell peppers.

Action research activities

In 2012-2015, we conducted research on learning processes and responsible innovation in the
context of STAP, an initiative of greenhouse growers seeking to strengthen their market 
position. This work enabled us a good view of landscape pressures on South Holland 
greenhouse producers and their regime. While collecting data in their meetings, we helped 
STAP through reflexive monitoring (see Van Mierlo et al., 2010) and through conducting 5 
interviews and writing a short analysis about current market developments among 
greenhouse growers.

From 2017 until now we were contracted, together with three other knowledge institutes, to 
carry out reflexive monitoring of the South Holland Food Families (henceforth: SHFF). The 
SHFF are an innovation network of farmers, entrepreneurs, NGOs, citizens, government 
workers and other interested individuals that strive for a more sustainable agricultural sector 
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in South Holland. The network was initiated by the province itself and took a transition 
management (Loorbach, 2007) approach from the outset. We collected information for over 
15 different innovation initiatives, sometimes through Master’s thesis projects of students, 
sometimes through conducting company visits and conducting interviews ourselves, and 
through document analysis. We focussed on the innovation goals of the initiatives and how 
their experiences were informative for furthering agrifood transition in South Holland. 
Furthermore, we attended, sometimes facilitated, and twice organised about four network 
meetings each year, in which participants applied the multi-level perspective to the agrifood 
sector, and in which they created future visions and transition pathway scenarios for agrifood 
transition. We documented those future visions and pathways and related them to the 
innovation initiatives. These activities gave us good insight both in current niches in the South 
Holland food system and in the variety of ideas about sustainable futures in the field.

Through our work within the SHFF, we were sometimes invited to reflect on other transition-
oriented developments. Most important to our case are the Green Circles, a set of three 
collaborations towards circular economy in the agrifood sector, primarily by incumbent 
industry actors such as “Farm Frites”, an international player in the potato market, Heineken, a
beer brewer, and Royal Cosun, an international player well-known for its role in the sugar 
sector. The Green Circles were supported by the province. We attended two meetings that 
sought to specifically find connections between the SHFF and the Green Circles. Furthermore, 
in a set of ongoing meetings with provincial policy makers, we reflected on upcoming 
provincial agrifood policy. These meetings helped us understand how incumbents were 
oriented at sustainability transition in the agrifood sector.

Finally, we are conducting research about transition and identities in the Green Heart, a cross-
boundary region which, in South Holland, is home to most of its dairy sector. We attended and 
documented a network meeting with farmers and other entrepreneurs from the Green Heart, 
and we conducted a transition-oriented workshop in which we analysed and shared business 
models of farmers in the Green Heart. Furthermore, we analysed documents and marketing 
materials of about eight different organisations and networks that aimed to contribute to 
sustainability. These activities granted us additional insight in the South Holland agrifood 
regime, some of its niches, the landscape developments and the transition challenge regarding
the Green Heart.

Data and Analysis

Our empirical exploration is intended solely for illustrative purposes. While we have 
produced, from the above various activities, a wealth of meeting notes, reports, interview 
summaries, etc., we have not, for the purposes of this paper, structurally catalogued a data set 
or applied a formal analysis procedure. Rather, the current paper should be read as the 
synthesis resulting from our consolidated experiences of the past eight years.

In our synthesis, we take the following steps to apply our lens of transition space:
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 We document the transition challenge
 We describe the signs that indicate an opening up of transition space:

◦ Clear discussions about the need for transition existence
◦ Participation of incumbents
◦ Business readiness
◦ Existence of various transition scenarios

 We describe signs of transformative capacity:
◦ Institutionalisation of new practice in legislation
◦ Abolishment of undesirable practice

Results

We first describe the transition challenge of the South Holland agricultural sector, through a 
regime and landscape analysis. We then describe signs of transition space opening up, and 
signs of transformative capacity.

Transition challenge

The agricultural regime in South Holland can be mostly equated to that of the whole of The 
Netherlands. South Holland farmers excel at increasing cost-efficiency in the production of 
good quality commodities for international markets. About 80% of Dutch produce is for the 
international market. All of the sector is intensive farming, with dairy farming being the least 
dependent on external inputs. The sector is highly mechanised, depends in chemical pest 
management and artificial fertiliser. Greenhouse products are mostly grown on substrates.

The sector experiences a host of landscape pressure. Economically, the dominant business 
model of cost-price leadership appears to be a losing game, given relatively high labour and 
land prices, and competition for land with the housing sector. The current sector causes 
emissions of chemicals to the environment as well as nitrogen, which both endanger 
biodiversity. Increasingly strict environmental legislation is further harming the sector’s 
international market competitiveness, while international trade treaties appear mainly 
focussed on opening up Dutch borders for cheaper produce from abroad. 

Climate change affects the sector in various ways. The greenhouse sector is responsible for 
about 10% of the Dutch natural gas consumption, meaning that it has a tremendous energy 
transition challenge. Furthermore, climate change appears to be associated with an increase in
extreme weather events, which, in the form of hail storms, can cause large-scale damage to 
greenhouses. Conversely, longer periods of spring and summer drought result in larger influx 
of salty sea water, with increasing soil salination of arable land in the South Holland islands. 
The dairy sector requires artificially lowered groundwater table to prevent the peat meadows 
from getting too soggy. However, this exposes the top layer of the peat to the air, causing peat 
oxidation and associated CO2 emissions. Furthermore, it causes soil subsidence, which 
increases risks of salination due to the emergence of fossil saline ground water sources. 
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Given the current regime, these combined landscape pressures can be seen as necessitating a 
transition in the agricultural sector.

Opening up

We have identified several signs of transition space emerging. Let’s first establish the 
existence of a variety of transition-oriented spaces. The SHFF is an innovation network, with a 
clear avowed aim to contribute to food transition. And although it encompasses a variety of 
ideas about what transition is necessary (e.g., technology driven or based on local food 
chains), it also acts as a space in itself, through its network meetings. Likewise, the Green 
Circles also act as transition-oriented networks, with an avowed goal of a transition towards 
“sustainable use of space” (from their website). Thirdly, while speaking of system innovation, 
the province itself can be seen as a government space that already gave rise to a transition 
perspective, through the policy that spawned the SHFF. These examples clearly illustrate that a
wide, public discussion about sustainability transition is present in several spaces. Indeed, it 
would appear that the necessity of such transition is clear in all these spaces.

Especially the Green Circles are a clear sign that incumbent organisations are acting on their 
own concerns about sustainability transition. In a sense, they are defecting from the regime. 
For Heineken, this is apparent in their goal of a climate-neutral brewery in a climate-neutral 
beer chain. We recognise similar sentiments among represents of incumbent farmers in the 
SHFF, for instance, in Duijvestijn Tomaten, an innovative tomato grower that moved their 
energy sources to geothermal. Finally, increasingly the province itself takes transition as a 
policy goal in and of itself. Whereas the SHFF were initiated as part of a policy programme 
called the Innovation Agenda Sustainable Agriculture (note how sustainability is connected 
here to innovation and not necessarily to transition), the province are now moving towards 
agrifood policy that explicitly recognises the need for transition. A policy document to the 
provincial parliament to that end, dated May 26, speaks of “… huge challenges, for instance 
regarding climate, nitrogen and soil subsidence. A transition of agriculture and the food 
system is therefore necessary” (p. 2; Province of South Holland, 2020).

Various potential transition pathways appear to be on the table as of this writing. From the 
SHFF emerged a future vision of South Holland having a local food system that is self 
sustaining for 80%, with short food chains and good connections between farmers and 
citizens. As an attractive vision for inspiration, it received some media attention through SHFF 
members, such as greenhouse grower Jan Varekamp, in a weblog for a greenhouse sector 
magazine (Varekamp, 2018). But more importantly, it was also advocated by the provincial 
Executive for agriculture, Han Weber, in the context of one of the SHFF meetings. We conclude 
that this local-for-local transition pathway is fairly widely known among many stakeholders in
the agrifood sector.
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The Green Circles conform in part to this local-for-local vision, but they also appear to 
constitute a direction for transition in and of themselves, based on a vision of circular 
agriculture that minimises emissions to the environment, minimises inputs, and maximised 
closing nutrient loops. This vision is mainly rooted in technological solutions, but it might still 
represent a rather fundamental departure from the current regime. Various innovation 
initiatives within the SHFF seem to share such a vision to at least some extent, for instance in 
one project that aims to establish hydrogen and fertiliser production using photovoltaic 
energy. While not as clearly known as a separate transition pathway specific to South Holland, 
we have noticed ideas like these emerging throughout the Netherlands (see Transitiecoalitie 
Voedsel, 2020).

With regards associated businesses, we see successful businesses in the SHFF that embody the
local-for-local transition pathway. However, market / institutional conditions are currently 
unfavourable for further upscaling, although we did see a rise in local consumption 
throughout the covid-19 crisis. Similarly, many business already are making their production 
processes more circular. However, current legislation is, for instance, still relatively favourable 
for large users of natural gas, through tax advantages, which render investments in 
sustainable energy unprofitable.

We witness in South Holland clear cries for agrifood sustainability transition, both from 
incumbents and niche innovators. We see that businesses are successful in changing their 
practices or even their whole business models to actively work towards sustainability 
transitions. These changes appear to be aligned with two relatively well-known transition 
pathways. In sum, all the conditions are there for an opening up of transition space.

Transformative capacity

Our results are rather thin on transformative capacity. Monitoring the SHFF did yield insight in
various aspects of rules and regulations that were in the way of agriculture transition in South 
Holland. For instance, we found that government policy with regard to government-owned 
land favoured mostly regime practices, while it could be used to facilitate transition-oriented 
businesses instead. In a similar vein, we found that official land zoning legislation provided an 
obstacle through its relation to land prices. If land is designated “nature”, its price drops. This 
becomes prohibitive for conventional farmers who want to switch to “nature-inclusive” forms 
of farmers. If they have mortgaged their land, then they cannot afford a drop in land value, 
even when cash flow remains the same.

The above findings clearly showcase how transition space and institutional might relate. 
However, we did not find signs of transition space operating in the sense that such directions 
for institutional change were actively pursued. 

A different finding concerns the institutionalisation of transition-oriented spaces itself. First, 
we did already attend two meetings at which policy makers active in both the Green Circles 
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and the SHFF participated. Those meetings can be seen as instantiations of transition space 
because of the specific mix of participants. Of note, the one policy maker most specifically 
involved in the Green Circles indicated that he was interested in the SHFF future visions and 
that he sought after similar future visions for the Green Circles.

Furthermore, in their document towards Food Policy, the province now speaks of a “sectoral 
table” to further work in agricultural transition, with a place for representatives of the Green 
Circles, the SHFF as well as several representatives of several incumbent organisations. In 
subsequent conversations, policy makers confirmed that this should be a transition-oriented 
network, and that perhaps a different name (the “provincial food table”, for instance) might 
better evoke this purpose. In our view, such a “table” would constitute a transition space, and 
its establishment can be seen as institutionalising transition space.

Governance

Looking forward, the current situation lends itself for some further hypothesising about 
governance approaches for transition space. Let’s first reflect on the potential agenda of the 
provincial food table. With its specific mix of participants, it offers direct access to a wealth of 
experiences that innovating niche and incumbent actors acquired through their innovation 
efforts. These efforts often relate to existing legislation. We noted before how existing rules 
and regulations were unfavourable for scaling up and scaling out of more sustainable business
practices. Therefore, innovators’ experiences can be used for identifying obstacles and 
opportunities in term of rules and regulations, and offer starting points for institutional work. 

In a related vein, other actors who have power over parts of the market structure can identify 
leverage points for themselves to contribute to transitions. This could come, for instance, in 
terms of developing new insurance and financial products for local food chains or for the 
development of financial services aimed specifically at making new business practices 
possible.

Conclusion

From our analysis, we conclude that the transition space concept can be used as a sense-
making device for understanding transitions. It appears especially useful for making sense of 
stages of transitions in which incumbent structures start to give way and in which innovative 
agency gets increasingly linked with power to further transform market and institutional 
settings. We may further conclude from reading our results that, in transition space, there 
appears to be a balance between structure and agency, this in contrast to niches and regimes.

With regard to our operationalisation of transition space, the analysis presented here at least 
indicates that we have found some ways in which to positively operationalise transition space 
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as a concept, while our original approach was more negative, focussing on the falling away of 
the niche-regime dichotomy.

In sum, our study suggests that transition space can be a productive heuristic to understand 
on-going transition governance processes beyond regime destabilisation. The novelty in our 
approach is in part conceptual, since it builds on and integrates existing conceptual 
frameworks, but most importantly resides in its operationalisation for transition governance.  

Discussion

Our study offers some starting points for further development and use of the transition space 
concept. First and foremost, for the further development of the concept we should apply it to 
different cases that resemble ours in terms of transition dynamics. Especially the energy 
transition might currently be interesting for this, since it has generally been destabilising 
more than the agri-food transition and might therefore offer more insight in how 
transformative capacity of transition space emerges.

Second, we think that transition space holds promise for exploring new perspectives for 
transition governance. Our results lend some opportunity for further hypothesising. We 
propose that the emergence of transition space can be fostered through arena-like processes, 
but with a different agenda than in transition management (Loorbach, 2007). To some extent, 
it may be possible to engage a selection of incumbent and niche innovators and intentionally 
gather them with the end of a transition in mind. We have been effective in doing so for niche 
experiments, and the current analysis, especially the idea of establishing a provincial 
transition table, suggests that similar approaches might help elsewhere as well.

We can also hypothesise about an agenda for the stakeholders in the transition space. We 
would treat existing future images and potential transition pathway scenarios as a reference 
for institutional work. Existing new practices that act as potential carriers of transition can 
then be used to identify institutional opportunities and impediments – in transition space, we 
can use the incumbent and niche innovators’ experiences to identify candidate rules and 
regulations, either for development or abolishment.

Perhaps the main difference of transition space with other frameworks is in its government 
implications. Whereas Strategic Niche Management and Transition Management are very 
much focussed on creating and strengthening niches to afford experimentation with 
transition-oriented practices, the transition space concept assumes that such practices have 
already established some economic success, either in the form of different production 
practices or in the form of new business models. In that sense, it presumes that the main 
obstacles inherent in the “valley of death” of innovation have been addressed, but that further 
transition may be hampered primarily by incumbent institutional structures.  In transition 
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space, we stop protecting niches. Rather, we mainstream new practices through institutional 
work.
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1. Introduction  

1.1.From global to local level change agents 
 

Right after the SDG report by the UN Secretary General was published in December              
2014, a series of scholars came out with a ‘communication’ (Hajer et al. 2015), raising their                
concern of “cockpit-ism” of the SDGs. The SDGs were to be accepted in September 2015 and                
the scholars wanted to put an end to the illusion that solving global problems would be a matter                  
of top-down leadership, belonging alone to governments and intergovernmental organizations          
(IGOs). What the scholars were calling for was mobilization of a new set of change agents, such                 
as businesses, cities and civil society (ibid., p. 1652). They saw that cities/municipalities, on              
which we will focus in this chapter, should be encouraged to push transformation in resource               
efficiency and environmental quality, to start with. 

What has happened since the communication? Is there evidence of a new sense of              
agency, or even an emerging legacy in sustainability transitions, amongst the non-state, non-IGO             
actors? The work that we report on, is about the organisational arrangements, and the key content                
matters through which the local level administration in Finland may (or may not) be taking               
leadership in sustainability transitions. We have been searching for signs of far-sighted            
leadership and coherent policy making. Such deeds could even come coupled with a certain local               
level cockpit-ism, considering that a strong self-governance of the municipalities is a central             
characteristic of the Finnish multi-level governance, in international comparison (e.g. OECD           
2016).  

We were interested in the different ways that municipalities can steer and accelerate the              
local sustainability transition. Our conceptual framework links the literature on sustainability           
transitions as systemic socio-technical change (e.g. Grin et al. 2010) with the public             
administration scholarship. In particular, we are addressing the possibilities to accelerate           
transitions by embedding sustainability in the practice of local level leadership. This is a matter               
of both procedures and substance. The local level administration needs to know how to organise               
and orchestrate its sustainable development efforts, but also which themes and actions to             
concentrate on, in order to utilise the full local potential. We examine whether the Agenda 2030                
can support making these crucial choices in the context of cross-sectoral, strategic leadership,             
and whether the Sustainable Development Goals (SDGs) can be localised in a manner that              
accelerates systemic transition.  

Our aim has been to identify, categorise and describe how a set of Finnish municipalities               
is (or is not) operationalising the challenge of becoming local level leaders and implementation              
agents of a global agenda. In this article we first present the background and research               



methodology, including research questions and the selected action research approach. Then we            
move to the key results about the current situation in Finnish municipalities and present the               
leadership models that were developed during the joint journey with the partaking set of Finnish               
municipalities. Before the conclusions, we discuss the role that the national level government can              
have in supporting the local level work to reach the global goals.  
 

1.2. Local acceleration and embedding of global sustainability goals 
 

The 2030 Agenda, including the broader programme framework and the set of tools             
developed to achieve the Sustainable Development Goals (SDGs), has received much attention            
both among policy makers and scholars (Independent Group 2019, Gusmão Caiado et al. 2018).              
This holds increasingly true also at the level of local authorities (Krellenberg et al. 2019;               
Zinkernagel et al. 2018; Valencia et al. 2019; von Wirth et al. 2019). Bowen et al. (2017) argue                  
that, globally, there are three governance challenges in implementing the SDGs (i) cultivating             
collective action (ii) making difficult trade-offs, and (iii) ensuring that societal actors are held              
accountable. Whether these challenges hold true also at a local level governance, is an interesting               
question. We expect that focusing on municipalities of a Nordic country, with a tradition of               
strong self-governance and comprehensive responsibilities in service provision, can provide          
interesting insights from a context where contributing to sustainability transition can be seen as a               
local level duty (the Local Government Act 2015).  

Within the recent literature on sustainability transitions, understood as radical          
transformation of the socio-technical systems (Grin et al. 2010; Köhler et al. 2019), there is a                
growing body of work on accelerating the required transitions. In these studies, acceleration is              
used both in broader terms, when underlining the urgency to bring about systemic change by               
challenging the dominant configurations (Roberts et al. 2018; Loorbach 2010), and breaking free             
from the systemic gridlocks (Klitkou et al. 2015). In a somewhat narrower sense, the term               
acceleration may be used when referring to a phase within a transition process (Rotmans et al.                
2001) . Both framings of acceleration have also been present in the local level studies. However,               1

these studies have often focused on the niche level, e.g. the ‘transition initiatives’ (Gorissen et al.                
2018) or civil society groups (Hargreaves et al. 2011), and have bypassed the role of local level                 
administration in the acceleration process (Quitzau et al. 2013). While many have high hopes for               
cities and other local level authorities as enablers and collaborators (Mukhtar-Landgren et al.             
2019, Frantzeskaki et al. 2017) or as agents of coalition-building and as participants of              
innovative experimenting (Swilling & Hajer 2017), we argue that there is a need to look at the                 
work within those administrations themselves. If it holds true that considerations on “how agency              

1 The four different transition phases conceptualised by Rotmans et al. (2001) are: predevelopment, take-off, 
acceleration (or breakthrough) and stabilization.  



can contribute to large scale systemic changes” still represent a “largely uncharted territory”             
(Gorissen et al. 2018, 172), it for sure makes sense to focus on the agency that lies with the                   
authorities before rushing to the myriad of compelling initiatives led by many other actors (put               
on your own mask first and only then help others). 

Within the public administration scholarship, Zeemering (2017, 136) argues, the          
emphasis has been on “what managers should do to pursue sustainability, but not how to manage                
in pursuit of sustainability”. Building on the observations of Laszlo and Zhexembayeva (2011)             
on corporations, Zeemering is concerned about the public-sector organisations failing to embed            
sustainability into their strategy and operations. Realizing that surveys of local government            
sustainability initiatives reveal uneven adoption of policies, he joins the scholars that “question             
the extent to which sustainability is being embraced as a comprehensive framework for planning              
or local government management” (ibid., 137). We share this concern and want to address the               
challenge of finding a practical framework for thinking about the deployment of necessary policy              
tools within these organizations. Like Zeemering puts it, managers in local government are             
becoming aware of the policy tools associated with sustainability, but many still need to learn               
how to lead the organisation in order to put them in place. Organizing the administrative               
procedure to back the leadership is not doomed to be strategically paralyzing (Quitzau et al.               
2013) or locked in a system innovation capture (Pel 2016). Whereas the initiatives of the niche                
level actors are often expected to be the most creative accelerators of sustainability, in our view,                
the ‘endogenous renewal’ of the local regime, in the name of sustainability, is also very much a                 
matter of creativity (Hoffman & Loeber 2016).  

2.  Research questions, materials and methods  
 

We report on findings from a project carried out within the research activities that the               
Government of Finland coordinates to support national level decision making . The main            2

objective for the Government was to increase understanding of the potential of local level              
administration to contribute to reaching the Agenda 2030 targets set for nation states. The project               
consortium proposed to rely on an approach based on action research and to directly involve a set                 
of municipalities in the study. In the tradition of participatory action research (McIntyre 2007),              
the consortium also carried out a process of localising the global level ambitions – made explicit                
via the SDGs – with the local level actors.  

Using the SDG framework at a local level requires localisation of the Agenda 2030.              
Localisation means that the global goals are interpreted from the perspective of local             

2 Government’s analysis, assessment and research activities. https://tietokayttoon.fi/en/frontpage  

https://tietokayttoon.fi/en/frontpage


circumstances and relevance , . We studied how the localisation could be organised in a way that               3 4

supports the acceleration of sustainability transformations across the Finnish municipal          
self-government. The broader research problem was the following: How do the municipalities            
embed sustainability into their operations? Which areas of sustainability receive the most            
attention and why? Which leadership models can accelerate the local level sustainability            
transition? In more detail, we asked how the leadership of sustainable development is currently              
organised in Finnish municipalities, and which models can be abstracted based on the action              
research done. We also studied the preconditions of successful acceleration in each model. In              
terms of key substance areas we mapped the potential (by SDG) to leap forward in sustainability.                
And, when reporting our study to the Prime Minister’s Office, we proposed how the Finnish               
Government can best support municipalities in strategic SDG implementation. 

The action research consisted of two parts. In the first part, cross-sectoral teams from              
twelve participating municipalities started to work with an analysis of the current situation of              5

sustainable development in their local municipality. The analysis was conducted together with            
the researchers. It included a text analysis of existing local administration strategy documents             
and the SDGs, interviews with public administration officials in municipalities and a co-creation             
workshop where potential substance specific priority areas were identified and compared with            
those of other municipalities. In the second part, five municipalities continued the work by              
analysing their current leadership structures with respect to sustainable development. Based on            
the analysis, each municipality hosted a workshop together with the researchers to discuss the              
strengths and weaknesses of their existing models and the potential for improvement. In addition,              
we organised two common events for all original twelve municipalities in order to discuss the               6

observations together.  

3. Results 

3.1 The current situation at the local level 
 

Despite the fact that Finnish municipalities have long traditions in sustainable           
development, they are still facing several challenges in integrating sustainability into the core of              
both their leadership and operations. Many Finnish municipalities were already active in the             
Local Agenda 21 work in the early 1990’s and have continued to work towards the sustainability                

3 Sustainable Development Solutions Network, 2016. https://sdgcities.guide/  
4 Roadmap for localizing the sdgs: implementation and monitoring at subnational level.The Global Taskforce of 
Local and Regional Governments, 2016. UN-Habitat, UNDP 
5 The municipalities were chosen based on applications. They differ in size, in socio-demographic characteristics of 
the citizens and in geographical location. 
6 In the second phase, we had five municipalities officially participating in the process and two who had more of an 
advising role.   

https://sdgcities.guide/
https://sdgcities.guide/
http://media.wix.com/ugd/bfe783_49c2d8178d214bde9ec14154dd70e921.pdf


objectives since. Today, many municipalities consider sustainability or responsibility as one of            
their core values and show commitment to it in their strategies. Thus, sustainability seems to be                
widely accepted as a broad societal aim (see e.g. Programme of Prime Minister Sanna Marin's               
Government 2019; Berg et al. 2019). Furthermore, municipalities are relatively well aware of the              
key challenges they still face around sustainability. These include e.g. climate change mitigation             
and reduction of social disparities (figure 1.1). Sympathizing with Le Blanc (2015), who has              
shown how some themes targeted by the Agenda 2030 are not well connected with each other,                
we have chosen to present the local level targets in thematic groups that are nested in each other.  
 

 
Figure. 1.1. Key sustainability topics at the local level in Finland.  
 

The main challenges related to implementing sustainable development at local level in            
Finland are linked to coherence in strategy and leadership, in the interlinkages of different              
dimensions of sustainability (e.g. social, environmental, economic), in the different time frames            
of implementation, and in the challenges of cross-governmental leadership and management. In            
all the municipalities studied, the short-term economic goals were prioritised over the longer             
term environmental goals in local decision making. This is understandable, as Finnish politics             
lives in four year electoral terms and the policy makers tend to focus on issues where they hope                  



to see results in a few years’ time, preferably still within the ongoing term . The policy                7

coherence challenges, as well as the trade-off challenges between different goals create further             
obstacles for strategic decision making (Lyytimäki et al. 2020). A recent example of global              
debates related to interlinkages is the question of climate change mitigation and employment in              
the locations where coal intensive industry plays an important role for the local economy. 

Summa summarum, after 5 years since the ratification of the 2030 Agenda, the majority              
of Finnish municipalities are still in the early stages of localising and implementing the SDGs,               
and in adopting them into the core of their strategic leadership and management structures. This               
is true despite the early onset of the sustainability discourse in Finnish municipalities and society               
at large. Traditionally, sustainability has been considered mostly an environmental topic, and that             
is why any given leadership has also been restricted to the municipalities’ environmental or              
technical services. As the SDGs cover all dimensions of sustainability, the topic becomes highly              
cross-sectoral and the strategic leadership models of sustainable development need to be            
reconsidered.  
 

3.2. Three models for SDG leadership at the local level  
 

The partaking municipalities were at different stages both in their sustainability work in             
general and in their local adaptation/localization of SDGs. Some of the more well-resourced             
municipalities had already used SDGs in systematic Voluntary Local Reviews (VLR), others had             
perhaps done a one-time monitoring in a looser manner, others yet had only started discussions               
on how to use them. We wanted to produce an overview of the underlying features and                
explanations of their respective situations and on that basis form coarse models of “SDG              
leadership”. Three different models for SDG leadership in municipalities were formed: Guiding            
Stars, Power of Networks, and Active Individuals. Next we shall take a look at these models as                 
structures and agencies, and their respective strengths and weaknesses of models in terms of              
acceleration.  

Our task, then, was to 1) form a (tentative) model for leading and mainstreaming              
sustainability issues in municipal government, and 2) propose ways in which municipalities            
could or should use SDGs to back up this work. First we conducted a brief study of some of the                    
“models” of municipal leadership proposed in the literature. The ideas of integrative leadership             
focusing on cross-sectoral work and partnership building (Morse 2010), leading decision-making           
in complex environments by structuring decisions (Helgeson 2018), and the model of            
transformative capacities, focusing on orchestrating these diverse local capacities (Hölscher          
2019), all seemed relevant for leading sustainability transformations in complex organizations,           

7 Kettunen et al. (2019) have also brought up the time issue from another perspective: The “right time” to do 
long-term reforms often has a short time-window within the 4-year term, as the time both before and after the 
elections is often less consensual.   



but none covered the diversity of municipal constellations we were facing. It seemed clear that               
the diversity of Finnish municipalities in terms of population, economic base, and municipal             
governmental resources required more than one leadership model. Based on these, we started to              
construct a couple of models that would somewhat cover the diverse field that we had identified                
looking at the case study municipalities.  

The first model, Guiding Stars, is of a municipality implementing sustainability goals in a              
very straightforward manner. Sustainability leadership is well-resourced, operated by a dedicated           
sustainability team, aligned rather vertically top-down (fig. 1.2). Its progress is (annually)            
monitored using a clear set of indicators/metrics. The work can be supported by             
cross-administrative programs, impressive project portfolios, and external funding. The SDGs          
can be linked directly to the municipal strategy or they could be applied in a toolbox to guide the                   
work in management teams, local council groups etc. 

The Guiding Stars model leans on strong internal expertise on the issues of sustainable              
development, which is also utilized up to strategic management. The clear political mandate             
gives sustainability work a solid ground. Monitoring the results on a regular basis motivates and               
energizes the team’s work. The specific challenges and risks of the model relate to its top-down                
management: if messages from the management do not match experts’ perceptions of the most              
important issues for the municipality, both performance and atmosphere may suffer. Therefore,            
the leaders must learn and nurture a culture of listening, and more, letting their team members                
shine.  
 

 



Figure 1.2. Guiding Stars model of sustainability leadership. 

One of our case cities, City E, which we recognized as a clear-cut Guiding Star, was                
planning their first Voluntary Local Review (VLR), scheduled for summer-fall 2020 . They            8

named the SDG apparatus as a “magnificent and perpetually growing resource” for VLR. They              9

saw VLR as a both horizontally and vertically communicative process, dependent on the             
commitment of top management. They laid great emphasis on high-level mandate, monitoring,            
and resourcing. Adequate time is a crucial resource for face-to-face communication and            
workshopping horizontally among municipal sectors. It was acknowledged that also a review            
using and localizing SDGs requires a considerable amount of time, but then it can help construct                
a common learning process. The city showcased an impressive project portfolio and perceived             
peer competition between municipalities as a motivating factor as well; and it selected leadership              
as their own theme in the temporary network formed in the project. 

The second model, Power of Networks, portrays a shared ownership of sustainable            
development work, with a shared responsibility of attaining goals. The municipality is a matrix              
of experts collaborating for sustainability. They are empowered to direct their own work up to a                
certain degree of self-organization. Sustainability is led by example, sometimes by a committed             
mayor but more often by a senior official experienced in negotiation, instead of leaning on               
formal, hierarchical power. 

The model emphasizes coordination, knowledge flow, and knowledge sharing within the           
matrix (Fig. 1.3.). Shared discussion already at the goal-setting stage promises to engage experts              
across the administration – all the way through to implementation. If however processes and              
reporting responsibilities do not really support cross-administrative work, it will be difficult to             
allocate the time, catch up with important content issues, and so forth. Another challenge for the                
model is whether the actors are confident that they really are sharing the ownership. The               
difficulty of orchestrating the shared responsibility lies in its subtlety: who ultimately has the              
responsibility to take things forward? Municipalities using this model must strive to develop             
effective management team practices and internal communication in order to embed a truly             
shared operating culture. 

8 Voluntary Local Review (VLR) declaration was launched by New York City in 2019 to encourage local and 
regional governments worldwide to formally report on their local progress toward SDGs.   
9  City E used the Mayor’s Indicators toolbox: https://mayorsindicators.com/  

https://mayorsindicators.com/


 

Figure 1.3. Power of Networks model of sustainability leadership. 

In one of our case cities matching the Power of Networks model, City T, a               
multi-disciplinary cross-administrative group gathered to take part in the project workshops.           
Each member was tackling a range of social and environmental issues in their work, and trying                
to find common ground in the SDGs. Members of the unofficial network were committed to               
sustainability goals, each from their own angle. While enjoying the freedom to work on these               
goals, they emphasized the need of management support and clarity of reporting. In SDGs they               
saw an opportunity to identify key indicators, point out central goals, and guarantee this support.               
In another city matching with the Power of Networks model, a senior official used the term                
‘seduction’ to point out the importance of interpersonal relationships when persuading people to             
sustainable policy actions. In their discussions, systematic use of SDGs was invoked, and a              
consensus was found that the SDGs should be used in managing the whole span of leadership                
from sustainability goals to implementation and monitoring. 

In the third model – Active individuals – sustainable development work may not be              
formally organized at all. Still, the municipality's work and its stakeholder co-operation can             
include very goal-oriented sustainability activities. These can be individual initiatives, for           
example through the council, or activities outsourced to businesses or local/regional development            
companies. Entrepreneurs and civil society may also have certain informal responsibilities. The            
municipality may strategically decide to apply this model in order to allow sustainable             



development solutions to emerge in the local innovation ecosystem. However, bottom-up           
initiatives can be challenging to upscale to the system level. 

This model, of course, depends on the commitment of active individual stakeholders            
specifically to the pursuit of sustainable development (Fig. 1.4.). However, grassroots initiatives            
and engagement are often targeted at some concrete improvement rather than linking the work to               
more overreaching sustainability goals. The development of inclusion and local democracy does            
not necessarily guarantee a robust thrust towards sustainability transitions. The second challenge            
is to achieve a sufficiently cross-administrative status for sustainable development within the            
municipal organization without the theme dissolving into an overarching but vague principle to             
which no content is attached. On the other hand, when working freely at the grassroots level, any                 
individuals, both municipal officials, delegates, and the “fiery souls” of civil society or business              
can do a lot. This requires, however, an explicit commitment to deliberative democracy on the               
one hand, and an understanding of the municipality’s position in these advances. 

 

Figure 1.4. Active Individuals model of sustainability leadership 

Representatives of our case municipality U, that had prominent Active Individuals           
features, acknowledged that sustainability was not adequately managed or ‘owned’. In spite of             
several cross-administrative management boards, the location and responsibilities concerning         
sustainability goals remained unclear. The municipality’s representatives in our project,          
however, focused on the opportunities at hand. They seeked ways to utilize SDGs to empower               
the strong villages, active residential and other associations and solidify a bottom-up approach to              
local environmental change. The municipality has launched an annual participative budgeting           



‘contest’, where local initiatives are found and processed. SDGs could be used to assess and               
improve these initiatives. In the longer run, the municipality needs to solve the question of               
ownership and coordination resources for larger, longer-term sustainability goals. 

4.  Discussion 

4.1. Using SDGs for strategic municipal leadership 
 

Although the approaches to adapting and utilizing SDGs varied a lot among our case              
municipalities, there were several common features. One is using long term strategic goals, as              
opposed to single, four-year timespan political targets for formulating more robust and cohesive             
goals, for identifying key actions, and for monitoring success in approaching sustainability. In             
this vein, several Finnish municipalities / cities have already started to conduct Voluntary Local              
Reviews (VLRs) of their progress towards reaching the SDGs. The city of Helsinki is one of                
these: While sustainable development is a long-standing priority for the city, preparing a VLR              
allowed it to connect that commitment to the SDGs and generate more knowledge about              
sustainability (City of Helsinki, 2019). 

Secondly, sustainability work means dealing with a longer time horizon, advancing           
required long-term processes with perseverance, even stubbornness. This is self-evident if it            
wasn’t for the same experts’ dependence on external funding both for projects and often their               
own salaries. This ‘project addiction’ or treadmill chops long-term work into small, less             
strategically led pieces, particularly in smaller municipalities with few resources. When linked to             
strategic thinking, well localised sustainability indicators (while always limited) provide a view            
over short-term projects. When understood properly, monitoring progress can function as an            
antidote to the project treadmill phenomenon. 

Thirdly, SDGs provide the municipal sector with a shared language that can glue together              
experts working on diverse and seemingly incompatible challenges, from saving the Baltic Sea to              
decreasing inequalities between demographic groups. While not solving any ethical questions per            
se, SDGs can be used to facilitate these often challenging multi-disciplinary discussions and             
analyze interlinkages – both synergies and trade-offs (Bowen et al. 2017). Thereby the             
framework should be helpful in prioritizing resource use, as well.  

Another strength of the SDG framework was identified in its relative independence of             
partisan politics. Such politicization was remarkably absent from the discussions and interviews,            
or at any rate the dividing lines were not drawn on party political grounds. Some populist parties                 
notwithstanding, the sustainability discourse has gradually, in the Finnish context at least, been             
mainstreamed into political discussions nearly without a party colouring. The four-year electoral            
term of municipal councils and chairpersons is a factor. Even so, by combining effective              



leadership on the big picture and co-designing the more detailed goals, leaders can establish a               
long- or medium-term programme for sustainability.  

4.2. The role of governmentkuvasta in supporting municipalities  
 

The relationship between the national government and local governments depends greatly           
on the national context. This ultimately pertains to national legislation on the matter, but in               
Finland, as in many other countries, increasingly on other policy instruments as well.             
Collaboration, support, co-operation and guidance are some of the terms that can be assigned to               
the nation state-local government interaction. Furthermore, increasingly important is also the           
willingness and ability to collaborate across local governments, a symbol of which is the              
growing number of national and international city networks . Therefore, while it may be thought              10

that a national government - local government relationship would follow a top-down approach,             
this is an increasingly dated view. 

In Finland, municipal administration in local governments is based on the           
self-government of the municipality's residents. A municipal council, elected every four years,            
decides on the long-term goals of the municipality's activities and finances in its municipal              
strategy. In addition to the council, a municipality has to have a municipal board and a board of                  
auditors. The council may also appoint other institutions such as boards and chambers. The              
council elects the municipal director or Mayor. 

Finnish municipalities have the right to levy taxes, and the residents and users of services               
have the right to participate and influence the work of the municipality. The council has to                
enable diverse and effective opportunities and means for participation. Residents (no age limit)             
and corporate entities and foundations operating in the municipality have the right to submit              
initiatives on matters concerning the municipality’s activities. 

Finnish municipal self-governance is anchored in the Constitution, and decision-making          
is based on the Local Government Act. The goals of the Local Government Act (see Fig. 1.5.)                 
can be viewed with an eye for the SDG framework, with e.g. ‘safeguarding the financing of                
municipal tasks’ having a direct link to the attainment of SDGs related to food (SDG 2),                
education (SDG 4), water and sanitation (SDG 6), work and growth (SDG 8), and so on.                
Therefore, it is in fact mandated for the local council to limit risks and mitigate possible negative                 
impacts related (almost directly) to a wide range of SDGs, and voluntarily to do so for the rest.  

10 See e.g. ICLEI, CSCN and Covenant of Mayors as an example of city networks.  



 

Figure 1.5. Purpose of the municipalities according to the Local Government Act 410/2015. 

The risk of not attaining SDGs in the local public domain is eventually felt by the municipality’s                 
inhabitants. It is the right of the individuals (by law) to take part in their local governance, and                  
the council’s obligation to provide the means to do so. It is clearly the obligation of the council                  
and the mayor / municipal director to safeguard against later regret, i.e. manage the risk on                
behalf of the residents and other local actors. At the same time it is of great importance for the                   
public sector as a whole to strive towards common goals. The SDG framework provides a good                
basis for cross-level governance objectives, however it is important to specify the particulars that              
high-level target setting vs. localised target setting entails. This will also support identification of              
responsibilities, timelines, and not least, opportunities for collaboration. 

 

5. Conclusions 
This study corroborated earlier findings on the crucial role of municipalities in the             

implementation of the SDGs. The mobilization of change agents (cf. Hajer et al. 2015)              
committed to the Agenda 2030 is very much ongoing at the local level, but differently in diverse                 
municipalities. Sustainable development – as it is phrased at the global level, obliging nations –               



can be attributed to being a lawful right of citizens, governed by the local elected officials.                
Depending on the level of awareness and ambition, local level actors can have a strong positive                
influence on the sustainability of their region. They can significantly accelerate the transition             
towards achieving the 2030 Agenda at the local level, which can then also empower policy               
makers at the national level to make decisions that support the development towards the common               
good.  

The added value – as well as the challenge – in SDG implementation is its extremely              
cross-sectoral nature. The seventeen goals cover almost entirely the responsibilities of the            
Finnish municipalities as described in the Local Government Act (410/2015). Therefore, if there             
is no or little high-level commitment to sustainable development, it is impossible to promote the               
topic in a strategically meaningful way. Similarly, it is impossible to push all the seventeen goals                
forward at the same time, and in any case, localisation of the goals is needed. Only when the                  
localisation and local priority setting has been conducted and integrated to the strategic goals of               
the city, sustainable development can become a guiding principle at the level of local decision               
making. Lacking this, strategic leadership becomes difficult: how to coordinate networks of            
actors, if one’s own organisational goals are unclear? How to enact long-term planning, if              
sustainable development is resourced through short-term projects or in fact outsourced to other             
entities? Like Huxley et al. (2019), have phrased it, progress will be limited if the institutional                
processes that drive action are not re-configured in line with sustainable local visions. 

Cross-sectoral leadership is a prerequisite to leading through and with the SDGs. The             
cross-sectoral leadership traditions and capacities vary between different municipalities, and          
there are no ‘one size fits all’ solutions. In this study, we presented three models for SDG                 
leadership at the local level. Guiding stars represents a model of strong high-level commitment              
and often ambitious goal setting. Power of Networks highlights the importance of coordination             
between different sectors and networks. Active Individuals shows how individuals and groups            
can start to act independently, even without high-level commitment. Sometimes good results at             
the grassroots level, however small, support a gradual change in values and mindsets also at the                
high level.  

All of these models are abstractions, whereas in reality, most municipalities have features             
of different models in their governing and management structures. In the depicted study of              
twelve Finnish municipalities, it can be concluded that the biggest municipalities correspond            
most often to the first model, the middle-sized municipalities the second model and the small               
municipalities the third model. This, however, does not mean that generalisations should be             
made based on the size of the municipality. How such models of SDG leadership interact with a                 
municipality’s general management models requires more research and testing. It can, however,            
be expected that just as different size organisations have different organisation structures, their             
embedding of SDG leadership into their practices should also be different. Joining Zeemering             
(2017), we see sustainability having a strong government reform value. Local level sustainability             
work can best be accelerated if municipalities identify and adopt a suitable and empowering              



leadership model. Based on such sustainability leadership, local leaders can (and should)            
consciously use SDGs for shared strategy-making, for experts' motivation and for organizational            
learning.  

References 

Berg, A., Lähteenoja, S., Ylönen, M., Korhonen-Kurki, K., Linko, T., Lonkila, K-M., Lyytimäki, 
J., Salmivaara, A., Salo, H., Schönach, P., & Suutarinen, I. (2019). PATH2030 - Evaluation of 
Finlands Sustainable Development Policy.  Publications of the Government ́s analysis, assessment 
and research activities 23/2019. Prime Minister’s Office, Helsinki. 
http://urn.fi/URN:ISBN:978-952-287-655-3 Accessed 3 May 2020.  

Bowen, K. J., Cradock-Henry, N. A., Koch, F., Patterson, J., Häyhä, T., Vogt, J., & Barbi, F. 
(2017). Implementing the “Sustainable Development Goals”: towards addressing three key 
governance challenges—collective action, trade-offs, and accountability. Current Opinion in 
Environmental Sustainability. Elsevier B.V. https://doi.org/10.1016/j.cosust.2017.05.002  

City of Helsinki (2019). From Agenda to Action. The Implementation of the UN Sustainable 
Development Goals in Helsinki 2019. City of Helsinki. 
https://www.hel.fi/static/helsinki/julkaisut/SDG-VLR-Helsinki-2019-en.pdf. Accessed 15 May 
2020. 

Frantzeskaki, N., Broto, V. C., Coenen, L., & Loorbach, D. (2017). Urban Sustainability 
Transitions. New York: Routledge. https://doi.org/10.4324/9781315228389  

Gorissen, L., Spira, F., Meynaerts, E., Valkering, P., & Frantzeskaki, N. (2018). Moving towards 
systemic change? Investigating acceleration dynamics of urban sustainability transitions in the 
Belgian City of Genk. Journal of Cleaner Production, 173, 171–185. 
https://doi.org/10.1016/j.jclepro.2016.12.052  

Grin, J., Rotmans, J., & Schot, J. (2010). Transitions to Sustainable Development: New 
Directions in the Study of Long Term Transformative Change. Routledge, New York/London. 
https://doi.org/10.4324/9780203856598  

Gusmão Caiado, R. G., Leal Filho, W., Quelhas, O. L. G., Luiz de Mattos Nascimento, D., & 
Ávila, L. V. (2018). A literature-based review on potentials and constraints in the 
implementation of the sustainable development goals. Journal of Cleaner Production 198, 
1276-1288. Elsevier Ltd. https://doi.org/10.1016/j.jclepro.2018.07.102  

Hajer, M., Nilsson, M., Raworth, K., Bakker, P., Berkhout, F., de Boer, Y., … Kok, M. (2015). 
Beyond cockpit-ism: Four insights to enhance the transformative potential of the sustainable 

http://urn.fi/URN:ISBN:978-952-287-655-3
https://doi.org/10.1016/j.cosust.2017.05.002
https://www.hel.fi/static/helsinki/julkaisut/SDG-VLR-Helsinki-2019-en.pdf
https://doi.org/10.4324/9781315228389
https://doi.org/10.1016/j.jclepro.2016.12.052
https://doi.org/10.4324/9780203856598
https://doi.org/10.1016/j.jclepro.2018.07.102


development goals. Sustainability (Switzerland), 7(2), 1651–1660. 
https://doi.org/10.3390/su7021651  

Hargreaves, T., Haxeltine, A., Longhurst, N., & Seyfang, G. (2011). Sustainability transitions 
from the bottom-up: Civil society, the multi-level perspective and practice theory. Working Paper 
- Centre for Social and Economic Research on the Global Environment. 

Helgeson, C. (2018). Structuring Decisions Under Deep Uncertainty. Topoi, 39(2), 257–269. 
https://doi.org/10.1007/s11245-018-9584-y 

Hoffman, J., & Loeber, A. (2016). Exploring the micro-politics in transitions from a practice 
perspective: The case of greenhouse innovation in the Netherlands. Journal of Environmental 
Policy and Planning, 18(5), 692–711. https://doi.org/10.1080/1523908X.2015.1113514  

Huxley, R., Owen, A., & Chatterton, P. (2019). The role of regime-level processes in closing the 
gap between sustainable city visions and action. Environmental Innovation and Societal 
Transitions, 33, 115–126. https://doi.org/10.1016/j.eist.2019.04.001 

Hölscher, K. (2019). Transforming urban climate governance: Capacities for transformative 

climate governance. Erasmus University Rotterdam. http://hdl.handle.net/1765/118721 

Independent Group of Scientists appointed by the Secretary-General (2019). Global Sustainable 

Development Report: The Future is Now – Science for Achieving Sustainable Development, 

United Nations, New York. 

https://sustainabledevelopment.un.org/content/documents/24797GSDR_report_2019.pdf. 

Accessed 13 April 2020.  

Kettunen, P., Heino, H., & Sankala, I. (2019). Strategioista toiminnaksi?: kestävän kehityksen 
edistäminen paikallisella tasolla. Focus localis 47:1. In Finnish. 
https://research.utu.fi/converis/portal/Publication/40284020?lang=fi_FI. 

Klitkou, A., Bolwig, S., Hansen, T., & Wessberg, N. (2015). The role of lock-in mechanisms in 
transition processes: The case of energy for road transport. Environmental Innovation and 
Societal Transitions, 16, 22–37. https://doi.org/10.1016/j.eist.2015.07.005  

Köhler, J., Geels, F. W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., … Wells, P. (2019). 
An agenda for sustainability transitions research: State of the art and future directions. 
Environmental Innovation and Societal Transitions, 31, 1–32. 
https://doi.org/10.1016/j.eist.2019.01.004  

https://doi.org/10.3390/su7021651
https://doi.org/10.1007/s11245-018-9584-y
https://doi.org/10.1080/1523908X.2015.1113514
https://doi.org/10.1016/j.eist.2019.04.001
http://hdl.handle.net/1765/118721
https://sustainabledevelopment.un.org/content/documents/24797GSDR_report_2019.pdf
https://research.utu.fi/converis/portal/Publication/40284020?lang=fi_FI
https://doi.org/10.1016/j.eist.2015.07.005
https://doi.org/10.1016/j.eist.2019.01.004


Krellenberg, K., Bergsträßer, H., Bykova, D., Kress, N., & Tyndall, K. (2019). Urban 
sustainability strategies guided by the SDGs-A tale of four cities. Sustainability (Switzerland), 
11(4). https://doi.org/10.3390/su11041116  

Laszlo, C., and Zhexembayeva, N. (2011). Embedded Sustainability: The Next Big Competitive 
Advantage. Stanford, CA: Stanford Business Books. 

Le Blanc, D. (2015). Towards Integration at Last? The Sustainable Development Goals as a 
Network of Targets. Sustainable Development, 23(3), 176–187. https://doi.org/10.1002/sd.1582 

Loorbach, D. (2010). Transition management for sustainable development: A prescriptive, 
complexity-based governance framework. Governance, 23(1), 161–183. 
https://doi.org/10.1111/j.1468-0491.2009.01471.x  

Local Government Act (2015). 410/2015. Ministry of Finance, Finland. 
https://www.finlex.fi/en/laki/kaannokset/2015/en20150410.pdf. Accessed 2 May, 2020.  

Lyytimäki, J., Lonkila, K.-M., Furman, E., Korhonen-Kurki, K., & Lähteenoja, S. (2020). 
Untangling the interactions of sustainability targets: synergies and trade-offs in the Northern 
European context. Environment, Development and Sustainability. 
https://doi.org/10.1007/s10668-020-00726-w  

Mayors' Sustainable Development Indicators. MayorsIndicators. https://mayorsindicators.com. 
Accessed 15 May 2020 

McIntyre, A. (2007). Participatory action research. Los Angeles: Sage Publications. 

Morse, R. S. (2010). Integrative public leadership: Catalyzing collaboration to create public 
value. The Leadership Quarterly, 21(2), 231–245. https://doi.org/10.1016/j.leaqua.2010.01.004 

Mukhtar-Landgren, D., Kronsell, A., Voytenko Palgan, Y., & von Wirth, T. (2019). 
Municipalities as enablers in urban experimentation. Journal of Environmental Policy and 
Planning, 21(6), 718–733. https://doi.org/10.1080/1523908X.2019.1672525  

Pel, B. (2016). Trojan horses in transitions: A dialectical perspective on innovation ‘capture.’ 
Journal of Environmental Policy and Planning, 18(5), 673–691. 
https://doi.org/10.1080/1523908X.2015.1090903  

Programme of Prime Minister Sanna Marin's Government (2019). 
https://valtioneuvosto.fi/en/marin/government-programme. Finnish Government. Accessed 15 
May 2020.  

https://doi.org/10.3390/su11041116
https://doi.org/10.1002/sd.1582
https://doi.org/10.1111/j.1468-0491.2009.01471.x
https://www.finlex.fi/en/laki/kaannokset/2015/en20150410.pdf
https://doi.org/10.1007/s10668-020-00726-w
https://mayorsindicators.com/
https://doi.org/10.1016/j.leaqua.2010.01.004
https://doi.org/10.1080/1523908X.2019.1672525
https://doi.org/10.1080/1523908X.2015.1090903
https://valtioneuvosto.fi/en/marin/government-programme


Quitzau, M. B., Jensen, J. S., Elle, M., & Hoffmann, B. (2013). Sustainable urban regime 
adjustments. Journal of Cleaner Production, 50, 140–147. 
https://doi.org/10.1016/j.jclepro.2012.11.042 

OECD (2016). Regional policy profile Finland. 
https://www.oecd.org/regional/regional-policy/profile-Finland.pdf.  Accessed 15 May 2020 

Roberts, C., Geels, F. W., Lockwood, M., Newell, P., Schmitz, H., Turnheim, B., & Jordan, A. 
(2018). The politics of accelerating low-carbon transitions: Towards a new research agenda. 
Energy Research and Social Science, 44, 304–311. https://doi.org/10.1016/j.erss.2018.06.001  

Rotmans, J., Kemp, R., & Van Asselt, M. (2001). More evolution than revolution: Transition 
management in public policy. Foresight, 3(1), 15–31. 
https://doi.org/10.1108/14636680110803003  

Swilling, M., & Hajer, M. (2017). Governance of urban transitions: Towards sustainable 
resource efficient urban infrastructures. Environmental Research Letters, 12(12). 
https://doi.org/10.1088/1748-9326/aa7d3a  

Valencia, S. C., Simon, D., Croese, S., Nordqvist, J., Oloko, M., Sharma, T., … Versace, I. 
(2019). Adapting the Sustainable Development Goals and the New Urban Agenda to the city 
level: Initial reflections from a comparative research project. International Journal of Urban 
Sustainable Development, 11(1), 4–23. https://doi.org/10.1080/19463138.2019.1573172  

von Wirth, T., Fuenfschilling, L., Frantzeskaki, N., & Coenen, L. (2019). Impacts of urban living 
labs on sustainability transitions: mechanisms and strategies for systemic change through 
experimentation. European Planning Studies, 27(2), 229–257. 
https://doi.org/10.1080/09654313.2018.1504895  

Zeemering, E. S. (2017). Sustainability management, strategy and reform in local government. 
Public Management Review, 20(1), 136–153. https://doi.org/10.1080/14719037.2017.1293148  

Zinkernagel, R., Evans, J., & Neij, L. (2018). Applying the SDGs to cities: Business as usual or a 
new dawn? Sustainability (Switzerland), 10(9). https://doi.org/10.3390/su10093201  

 
 
 
 
 
 

https://doi.org/10.1016/j.jclepro.2012.11.042
https://www.oecd.org/regional/regional-policy/profile-Finland.pdf
https://doi.org/10.1016/j.erss.2018.06.001
https://doi.org/10.1108/14636680110803003
https://doi.org/10.1088/1748-9326/aa7d3a
https://doi.org/10.1080/19463138.2019.1573172
https://doi.org/10.1080/09654313.2018.1504895
https://doi.org/10.1080/14719037.2017.1293148
https://doi.org/10.3390/su10093201


 



The role of initiatives in urban transitions – 
Insights from a real-world lab  
Conference Paper International Sustainability Transitions Conference 2020 
 
Alexandra Palzkill, Karoline Augenstein 

Center for Transformation Research and Sustainability (transzent), University of Wuppertal, 
Germany 
 

Abstract 
In this contribution, we focus on the role of civil-society initiatives engaged in bottom-up and 
community-led urban urban transitions to sustainability. We will present and discuss 
experiences made in an urban real-world lab that focuses on co-creating urban livable space 
together with a civil-society initiative in the German city of Wuppertal. This illustrative case 
study will be used to discuss methodological key characteristics and the specific understanding 
of experimentation in the context of real-world labs. We will reflect on the different 
understandings of experiments and expectations regarding their function and impacts 
underlying real-world labs in contrast to expectations formulated in urban planning sciences. 
We will conclude by suggesting some avenues for further research and potential opportunites 
for mutul learning between the two fields of research. 
 
 

1. Introduction: Livable urban space & the role of experimentation 
in urban transformation 

Research on sustainability transitions has developed a focus on cities as places that, due to 
global urbanization trends, can be viewed as the locus of sustainability challenges. At the same 
time, cities are increasingly being studied as the places where relevant momentum for change 
towards sustainable development can be created. Consequently, “urban transitions” has 
emerged as an interdisciplinary research field, rooted in both urban planning studies and 
research on sustainability transitions and societal transformation more generally (Wolfram & 
Frantzeskaki, 2016; Wolfram et al., 2016; Hodson et al., 2017). While issues of place and space 
and specifically the urban scale have long been neglected in sustainability transitions research 
(Hodson & Marvin, 2017; Bulkeley et al., 2011), spatial contexts in general and cities in 
particular have been increasingly recognized as relevant units of analysis for understanding 
and creating potential for sustainability transitions.  
 
Sustainability transitions are conceptualized as complex change processes altering the 
structure, culture and practices of a system in fundamental ways (Grin et al., 2010). The Multi-
Level Perspective on Sustainability Transitions (MLP) as a core analytical framework in this 
field of research focuses on change in socio-technical systems, which are characterized by 
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different levels of structuration, i.e. the degree to which actors are more or less bound by 
dominant structures and path dependent configurations of institutions, technology, markets 
and culture. Whereas the degree of structuration is high at the regime level (i.e. the dominant 
structure, culture and practices shaping a specific system), the niche level is characterized by 
proactive experimentation and the development of alternative practices and innovation 
shielded from regime pressures. A transition, i.e. a fundamental change in the configuration 
of a socio-technical system is conceptualized as a complex and co-evolutionary process, where 
external “landscape”-pressure or regime-internal tensions destabilize a system, and where 
niches begin to emerge, take off, enter an acceleration phase and eventually result in a re-
stabilized, new system configuration (Grin et al., 2010; Geels, 2011). Research on sustainability 
transitions has emphasized the importance of creating and protecting spaces for niche 
innovation (Kemp et al., 1998; Raven, 2005; Schot & Geels, 2008). A prevailing assumption is 
that promising alternatives emerging from experiments that prove their contribution to a 
more sustainable life have to proliferate in terms of their scale of actual use and their broader 
institutionalization (Ehnert et al., 2018; von Wirth et al., 2019; Loorbach et al., 2020). Recently, 
efforts towards a geography of transitions have stressed the role of space and scale in socio-
technical transitions and shed a light on the spatial heterogeneity of interactions between 
actors and structures as well as regimes and niches (Coenen et al., 2012; Raven et al., 2019; 
Hansen & Coenen, 2015).  
 

A key question then is how the breakthrough of technological or social innovations for 
sustainability developed in niches can be proactively fostered and scaled up. What does it take 
to “jump the scale” from an isolated, protected niche to a mainstream practice, making overall 
systems more sustainable? Considering the complexity and non-linearity of co-evolutionary 
transition processes, aspirations by policy, science, or civil society to proactively and 
strategically foster a specific type of radical change become questionable or at least highly 
challenging. Upscaling sustainable alternatives is therefore less about identifying linear 
pathways or fostering specific innovations or strategies, but rather about investigating the 
"relations and translations" between niche and regime levels, with an explicit focus on the 
way that particular actors, organisations or initiatives perceive, address and challenge 
systemic unsustainabilities. A key role is thus seen for “experimentation”, defined in 
transitions literature as all kinds of “inclusive, practice-based and challenge-led initiative 
designed to promote system innovation through social learning under conditions of 
uncertainty and ambiguity” (Sengers et al., 2019 p.161). These experiments can take the form 
of urban living labs or urban experiments as an innovative approach to the governance of 
urban transformation (Raven et al., 2019; Bulkeley et al., 2018; Nevens et al., 2013). Another 
prominent approach are real-world labs, which focus on transdisciplinary knowledge-
production including science and practice, and which are predominantly carried out as urban 
real-world labs, usually in a specific city or neighbourhood (Schneidewind & Scheck, 2013; 
Wanner et al., 2018; Schäpke et al., 2018). 
 



 3 

In this contribution, we want to focus on a specific group of actors, which has gained 
prominence in urban transition studies and especially in real-worl labs: Civil-society initiatives 
are engaged in bottom-up and community-led urban development, often at the level of 
neighbourhoods, in cities around the globe. These initiatives have increasingly been studied 
in transitions research and become involved in transdisciplinary research processes, such as 
real-world labs. In this contribution we will present and discuss experiences made in an urban 
real-world lab that focuses on co-creating urban livable space together with a civil society 
initiative in the German city of Wuppertal. This illustrative case study will be used to discuss 
methodological key characteristics and the specific understanding of experimentation in the 
context of real-world labs (in sustainability transitions research). We will reflect on the 
different understandings of experiments and expectations regarding their function and 
impacts underlying real-world labs in contrast to expectations formulated in urban planning 
sciences (Honey-Rosés & Stevens, 2019). We will conclude by suggesting some avenues for 
further research and potential opportunites for mutul learning between the two fields of 
research. 
 

2. Real-world labs as reflexive learning spaces for urban 
transformation 

Real-world labs are spaces or contexts where researchers together with actors from practice 
together engage in a transdisciplinary research process. We build on Wanner et al. (2018) and 
understand real-world labs as a specific research approach, which combines basic principles 
of sustainability-oriented transdisciplinary research with an explicit focus on experimentation 
as a way of knowledge-production (Wanner et al., 2018 p.11). There is a growing body of 
literature developing the relatively young concept of real-world labs, which agree on core 
features of real-world labs (see for instance Schäpke et al. (2017), but include or emphasize 
different aspects (e.g. Singer-Brodowski et al. (2018) emphasizing learning as a specific 
function of real-world labs) or position real-world labs differently in transdisciplinary 
processes (e.g. Jahn and Keil (2016) as a means of implementing and disseminating solutions). 
We follow the definition by Wanner et al. (2018), specifying eight characteristics of real-world 
labs: 
 
1) Normative framing: aiming to contribute to sustainable development 
2) Production of systems-, target-, and transformation knowledge 
3) Real-world problems as a starting point 
4) Boundaries: Laboratory demarcations, defined by content and space 
5) Transdisciplinary collaboration (co-leadership) with clear roles for practice and science 
6) Real-world intervention (experiment) 
7) Cyclical learning processes through reflection and variation 
8) Empowerment of change agents and capacity building 
(Wanner et al., 2018) 
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We place real-world labs in the context of research processes explicitly aiming to contribute 
to sustainable development (normative dimension) and in order to do so, take a “real-world 
problem” as their starting point and motivation. Building on a transdisciplinary research 
tradition, different types of knowledge are being distinguished and which should be produced 
in real-world labs: these are (1) systems knowledge about the current status of a system 
and/or the problem in question, (2) target knowledge, in terms of envisaged goals, desired 
futures or directions of change that shall be pursued, and (3) transformation knowledge about 
the potential ways of how to get from the current situation to a desired, more sustainable 
one. These types of knowledge obviously transcend the realm of scientific knowledge and a 
key principle in transdisciplinary research is knowledge integration, including the expertise of 
different academic disciplines as well as that of non-academic stakeholders and practice in 
general, in order to arrive at “socially robust” knowledge that contributes to problem-solving 
in the real world (while also producing relevant scientific knowledge). In the transdisciplinary 
research process it is thus important to establish clear roles for researchers and non-academic 
actors from practice, in order to ensure collaboration and co-production of knowledge on an 
equal footing. What characterizes the real-world lab as a specific approach in transdisciplinary 
research is its “lab character”, i.e. the demarcation of boundaries of the lab (spatial or with 
regard to content) and the focus on experiments or interventions as the central mode of 
learning and generating new knowledge, where specific solutions are being tested, reflected 
on and varied in a cyclical learning process. Finally, real-world labs, according to this definition, 
also aim to create transformative impact beyond the spatial and time boundaries of a project 
or a specific experiment and the knowledge generated around a specific problem. Therefore, 
capacity building and empowerment of change agents is also defined as a goal or 
characteristic of real-world labs. 
 

 
Fig. 1: Characteristics of real-world labs (based on Wanner et al. 2018) 
 
While Wanner et al. (2018) focus on the cyclical process of doing research in real-world labs, 
we add a structural perspective on real-world labs (Schneidewind et al., 2018). This 
perspective focuses more explicitly on the structure in which the cyclical learning processes 
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of the real-worl lab are embedded. Structure in that sense refers to the physical infrastructure 
of a real-world lab (its boundaries), which can be a city, a neighbourhood, a specific place as 
well as other forms of “tangible” structure, such as the constellation of involved actors, 
financial or material resources. Building on Giddens’ conceptualization of structure, we also 
include the intangible or virtual structures characterizing a real-world lab, i.e. the norms and 
rules, the interpretive schemes that the involved actors draw upon when identifying 
problems, defining relevant questions and developing solutions. So, our structural perspective 
transcends the idea of a real-world lab as a purely “physical” infrastructure. In line with 
Giddens’ conceptualization of the duality of structure and agency that we also find underlying 
the MLP as a basic theory of change, this perspective is of key importance: assuming that 
actors are able to reflect their behavior and the way they draw on specific rules, norms and 
interpretive schemes, they also have the abilitiy and potential to question structural 
conditions and consciously and intentionally deviate from “normal” behavior and develop 
innovative solutions (Schneidewind et al., 2018 p.13). From a structural perspective, real-
world labs are settings where such reflexive learning processes are enabled and sought after. 
From the structural perspective on real-world labs adopted here, it is key to understand how 
actors position themselves, how they interpret practices they engage in, where they see room 
for change and potential impact. Such an overall rather interpretive perspective reflects the 
assumption that how actors perceive the world is key for understanding how they act and 
interact with others and thus shape the(ir) world. We can follow these dynamics and the 
dialectic between interpretation and action to find emerging sustainable alternatives that 
challenge or fundamentally question the way that things are normally done, and to identify 
leverage points for change. 
 

3. Analytical perspective: Institutional logics and narratives 
In order to analyze the structuration processes taking place in real-world labs and in the 
specific case presented in the following section, we focus on institutional logics, which contain 
specific rules and structure, and we analyze the narratives of involved actors as a means to 
empirically identify the logics they draw upon and how they are translated into action. 
 
Thornton and Ocasio (1999: 804) define institutional logics as “the socially constructed, 
historical patterns of material practices, assumptions, values, beliefs, and rules by which 
individuals produce and reproduce their material subsistence, organize time and space, and 
provide meaning to their social reality”. They are thus socially recognized basic principles that 
help actors to interpret situations appropriately and to act successfully. They offer orientation 
that usually seems self-evident, so that they are often taken over unquestioningly or 
unconsciously. In doing so, they have a comprehensive effect: they orientate thinking (as basic 
assumptions and beliefs), feeling (as values and emotional occupation) and physical sensory 
experience (as practices and artefacts that manifest presumptions, values, etc.). Based on the 
duality of structure and agency (Giddens, 1984), the concept of institutional logics offers an 
analytical perspective to identify the way that the behaviour of different actors is grounded in 
underlying structures, relate the structure and agency dimensions with each other and trace 
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change in structuration processes (Thornton et al., 2012). The degree of structuration, i.e. the 
degree that agency is bound by dominant structures, is expressed by the strength of specific 
institutional logics (Fünfschilling & Truffer, 2014). In principle, actors and organizations can be 
grouped according to their roles in specific societal subsystems following clear institutional 
logics. In our case on urban transformation, these would be political actors following a logic 
of bureaucracy, civil society initiatives following a community-oriented logic and business 
actors following an economic or market logic. In reality, these categorizations are rarely this 
clear-cut and unambiguous. Actors as well as organizations often finde themselves grappling 
with multiple collective identities and sometimes conflicting logics influencing their behavior 
(Thornton and Occasio 2008: 111). In our case, we are trying to show how such conflicting 
logics accumulate around a specific place and influence the process of developing livable 
urban space. From a transformation perspective and in the context of real-world labs as 
reflexive learning spaces, conflicting logics and the emergence of discrepancies in a concrete 
setting have the potential to destabilize dominant and taken-for-granted structures and thus 
create potential for change. 
 
In order to empirically identify the institutional logics shaping the development of a specific 
place (in our example), we studied the narratives told by different actors involved in the 
experiment. The study of narratives of different actors involved in real-world labs can shed 
light on varying perceptions, the way that they translate institutional logics into action and 
potentially how reflexive learning processes in a real-world lab setting can lead to reframings 
of dominant interpretive schemes, new narratives shaping alternative practices. We employ 
a very basic definition of narrative as the oral or written “symbolic presentation of a sequence 
of events” (Scholes, 1981 p.205). Narratives can be analyzed as the medium through which 
actors make sense of complexity and deal with uncertainty. By telling stories human beings 
create coherence and order in their perceptions and experience. This is done by arranging 
specific events or elements of a story into a sequence of events, a chronological order 
(beginning, middle and end of a story) and connecting them by a causal pattern or a logical 
course of action. Narration is thus a very basic human activity employed to interpret and 
structure reality (Bruner, 1990; Czarniawska, 1997; Pentland, 1999; Prince, 1982; Somers & 
Gibson, 1993). What characterizes narratives (outside of literature) is that they contain a 
constructive and referential element: they interpret and thus construct reality, while at the 
same time refer to an experienced reality and concrete social practice (Klein & Martinez, 
2009). The analyst’s task is to relate those two aspects and study how the narrative production 
of reality interacts with agency in a concrete social context (Hajer, 1993). We argue based on 
Sharp (2018) and Wittmayer et al. (2015) that a focus on narratives is useful, because 
“[n]arratives are key to making sense of how frames are applied through storytelling to enact 
social change” (Sharp, 2018 p.7). The process of narrating can itself be understood as a social 
practice, a creative act with the potential to change discursive structures (Gadinger et al., 
2014). In terms of the MLP, a narrative analysis focuses on the way that regime structures are 
reproduced through language in dominant narratives, while at the same time emphasizing the 
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duality of agency and structure (Giddens, 1984) by looking into the way that actors draw on 
dominant frames and creatively re-frame them through alternative stories. 
 

4. Insights from an experiment in the real-world lab Wuppertal 
The illustrative case presented here is one specific experiment that has been carried out in 
the broader context of the real-world lab Wuppertal. The real-world lab Wuppertal is the 
larger research infrastructure where researchers and actors from practive have developed a 
relatively stable network and cooperation over several years, spanning several research 
projects, focusing on specific questions related to well-being and sustainable urban 
development across different neighbourhoods and city districts. The intervention we present 
here was carried out together with researchers from the research project UrbanUp1 and the 
civil society initiative “Utopiastadt”2 (translates to “Utopia City”) which focuses on sustainable 
urban development, mainly focused on the neighbourhod where it is located. A main activity 
of Utopiastadt is the restauration of an old railway station building and developing it as a 
cultural center, where already over the past years cultural events and particularly 
sustainability-oriented activities, ranging from foodsharing, urban gardening, bike rental and 
repair to open workshops, co-working and a hacker space have been established. Recently, 
Utopiastadt has acquired a brownfield site adjacent to the old railway station and is in the 
process of developing this as a livable urban space, shielding it from gentrification processes, 
and aiming to increase quality of life in the city and its particular neighbourhood. 
 
In a series of workshops with researchers and members of Utopiastadt, the core 
transdisciplinary team, the first steps were the development of a shared understanding of the 
problem at hand, developing shared research questions and co-design the experiment. These 
steps were important also to establish transdisciplinary collaboration that reflects the idea of 
a co-leadership of the overall process. The joint research questions thus were formulated in 
such a way that they would address practical needs of Utopiastadt and interests of the 
involved researchers. The overall question was how livable urban space can be developed to 
support shared and community-oriented use concepts? How can Utopiastadt realize their 
community-oriented vision while also dealing with economic pressures and institutional 
framework conditions in their role as property owners? How can groups of actors that usually 
are not involved in Utopiastadt be included and what tensions or conflicts as well as positive 
learning processes would this induce? In order to work on this questions, an experiment was 
designed by the transdisciplinary team: On the grounds of Utopiastadt there had already been 
a number of activities and projects carried out in old shipping containers (e.g. bike rental and 
repair) and some food trucks were offering gastronomic services. The idea for the experiment 
was to provide two empty old shipping containers and use them for short-term experimental 
uses to try different concepts for reviving the space. An open call for participation was 
communicated via various channels, offering anyone who had a business, social, cultural, 

                                                      
1 http://www.urbanup.uni-wuppertal.de/ 
2 https://clownfisch.eu/ 
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artistic or other idea for the Utopiastadt site the opportunity to use one of the containers for 
a period of up to eight weeks. The whole experiment ran from June to October 2019, and the 
containers were used by a diverse range of actors, selected jointly by the transdisciplinary 
team, ranging from local businesses, artists, start-ups, social entrepreneurs and a local 
politician. 
 
The overall purpose of this experiment was to uncover the varied meanings and functions 
ascribed to this specific place, to induce a reflexive learning process regarding potential ways 
and concepts for developing this space in the future and the roles that different types of actors 
could or should have in this process (the civil society initiative owning the space, old and new 
user groups or visitors, the surrounding neighbourhood, the city as a whole). So, the purpose 
of the experiment was not to test a specific solution, but rather to test whether developing 
this place in an experimental process could be feasible, testing which issues and tensions 
might arise and thus also to learn about roles of different actors in urban transformation 
processes. The results of the experiment were reflected in the transdiscipplinary team and 
together with the participants of the container experiment. Originally, it was planned to 
continue an updated version of this experiment but this process has been delayed due to the 
Corona pandemic and the related restrictions. 
 

5. Methods 
The transdisciplinary process carried out in this real-world lab experiment has been described 
in the preceding section. Here, we will give a short overview of the methods used for the 
scientific analysis of data gathered in the process. Data was drawn from semi-structured 
interviews with participants of the container-experiment and visitors of the site. In total, 39 
interviews were undertaken. Interviews provided insights on meanings and functions ascribed 
to the site of Utopiastadt, the motivation and experience of participating in the experiment 
and on general ideas about sustainable urban transformation. The interviews were used to 
construct overarching narratives related to the development of livable urban space and 
analyzed with a view to the interpretive schemes or institutional logics that different groups 
of actors were drawing on in their personal accounts. Observations at the site provided 
additional insights into the motivation and concerns of participants of the experiment and 
visitors, as well as serving to triangulate findings. The analysis utilized direct content analysis, 
combined with grounded theory tools of coding, memo writing and categorizing (Mayring, 
2015). The combined approach allowed both initially predetermined and emerging codes to 
be used. From the material, narratives were constructed, focusing on emplotment, i.e. the 
overall plot of a narrative as such, and the way that a specific problem-setting and main 
characters of the stories are connected. Assessing how problem settings are constructed in 
terms of challenges and opportunities and what roles and responsibilities are being assigned 
to different actors when it comes to causing and solving problems, can help to understand 
how and why specific meanings are attached to a particular place and what seem to be 
possible pathways and strategies for sustainable urban transformation. 
 



 9 

6. Results & Discussion 
In the following, we will present some of the key results from the narrative analysis of 
interviews with participants and visitors of Utopiastadt. Since the overarching question was 
how livable urban space can be developed as a contribution to urban transformation, one goal 
was to find out, what the specific quality of this place is from the perspective of those using 
it. All of the material was searched for descriptions of the place and codes were constructed 
to group these descriptions according to differenty types of meaning and functions related to 
it.  
 
We found seven overarching categories of functions the place fulfills:  
(1) a creative and free space, 
(2) a place to meet people that is open for everyone and contributes to social integration, 
(3) a place to go out and enjoy gastronomic offers, 
(4) a central location for networking among artists, the cultural scene and local sustainability 
initiatives, 
(5) a place with high quality of stay without the need to engage in consumption activities 
(bringing your own food and drinks, no shops, no entrance fees), 
(6) a place of retreat and rest for residents, 
(7) a recreational area that attracts tourists and contributes to improving the city’s overall 
image.  

 
This overview shows that what makes this example of a livable urban space a valuable place 
for those using it, is its specific role as a public space, which is different from the more 
consumption-oriented inner cities, for example, but also from purely nature- or 
entertainment-oriented recreational areas, such as parks or playgrounds. It is understood as 
a place that fulfills a public or social function as a place where people from different 
backgrounds meet and where people can get engaged in cultural or sustainability-oriented 
activities. We also see that different logics intersect here regarding the demarcations between 
public and private space, and particularly between economic/commercial and community-
oriented logics: while in some interviews it was emphasized that the quality of this place lies 
in its freedom from consumption pressures, many others mainly visit the place for its 
gastronomic offers. A tension emerges here and one key challenge that was identified is the 
need to strike a balance with regard to how “commercial” this place becomes to fulfill the 
needs of all visitors and residents, and also, for Utopiastadt as the property owner how to 
ensure a stable financial basis for their activities without losing their community-oriented 
functions. 
 
The experiment carried out with the open containers was an attempt to find out where this 
balance between commercial and community-oriented logics could be found. The open call 
for participants using the two containers was an attempt to find out who would be interested 
in contributing with their ideas and concepts to the development of the space, what their 
motivations were and how these align with the overall idea of livable urban space. The 
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participants had a varied range of entrepreneurial, artistic, social and political goals they 
wanted to pursue during their container experiment. Especially participants owning local 
businesses or those wanting to test a business idea understood the location as an alternative 
kind of market place where they could sell their products outside their shops and where they 
could meet potential customers and find inspiration. What all of the participants shared was 
an understanding that Utopiastadt and the container project provided them an opportunity 
for experimenting outside of their usual circumstances.  The experimental character proved 
attractive especially because the project was not connected to substantial risks, because there 
were almost no costs involved for renting a space and there was a fixed time limit. In 
retrospect most of them realized that taking part in this experiment was useful for them to 
reflect on their goals and their “normal” ways of doing things and that this proved a valuable 
experience, even though the experiment rarely was an economic (or in other ways direct) 
success for them. So, what could be observed was an intersection of logics also in the 
motivations and narratives of the participants of the experiment that did not seem to create 
conflicts or tensions. It is important to note, however, that due to the open call most of the 
participants were somehow familiar with Utopiastadt and generally interested in 
sustainability and urban development. Originally it was planned to continue the container 
experiment and adapt it by actively inviting a more diverse range of participants (which had 
to be postponed due to the current pandemic situation). 
 
Apart from getting a better idea about the meaning and function of Utopiastadt as a livable 
urban space, and understanding the motivation of those interested in contributing to its 
development, we also looked into more general ideas of the interviewees about what groups 
of actors should be responsible for driving sustainable urban transformation and what 
different roles should be played by politicians, local business and civil society. Focusing on 
Utopiastadt as a rather specific site where the property is owned by a civil society initiative 
but the aim is to develop it as a public and open space to serve the community, we found one 
dominant narrative throughout the interviews describing the challenges of developing livable 
urban space with this constellation of actors. In this narrative on urban transformation, a 
complex problem situation is identified, where local politics are viewed rather negatively and 
as not being very proactive. Due to a very poor financial situation, the city needs to rely on 
civic engagement and citizens contributing to urban development. At the same time, many 
citizens are not really motivated to get engaged and those who are get frustrated because 
they feel a lack of support by the local administration and do not feel heard. The ideal, or the 
vision for the future that is expressed in this narrative is one of a city that is created and 
shaped by proactive citizens, where urban space can be developed by and according to the 
needs of its residents. This, in turn, would be supported by local politics and administration. 
In this narrative, Utopiastadt is seen as one example of a specific place offering an opportunity 
to develop this vision. It is emphasized that citizens need opportunities to get engaged, to 
experience self-efficacy and an understanding of the political power they can develop. Based 
on these experiences, citizens can then formulate their needs and their willingness to 
contribute more clearly and engage in a dialogue with local politics. 
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The narratives collected in the context of this experiment offer a perspective on the role of 
civil society initiatives in urban transformation. They provide insights on the meaning attached 
to livable urban space in this particular case and by those actors directly involved in it. While 
insights might seem to be relevant only for this particular case, it has been recognized that 
attempts to systematize the complexity of urban contextual factors do need to take into 
account the influence of ideas and meaning shaping the local perception and governance of 
sustainability challenges (Hodson & Marvin, 2017; Hodson et al., 2017). Studies drawing on 
urban sociology have shown that “differences between places in terms of discourses, cultural 
frames and identity result to be critical factors for transition governance” (Wolfram & 
Frantzeskaki, 2016 p.8). Nonetheless, general learnings can be deducted about the way that 
local discourses emerge in relation to broader discourses on societal challenges as a process 
that takes place in many cases (in different shapes and forms). Here, this relationship is 
studied by tracing personal narratives of involved actors and compare them to overarching 
institutional logics intersecting in these narratives. 
 
To further abstract from this case, and to reflect on the role of real-world labs as well as the 
role of civil society initiatives for urban transformation in general, insights from theory on 
multi-level transitions and upscaling as introduced above also offer a broader perspective on 
this case. Civil society initiatives that are drawing on different logics, e.g. market- as well as 
community-oriented logics, can develop innovative approaches of how to strike a balance 
between them. Transformative impact can result from processes where dominant structures 
are being challenged and innovative strategies or solutions are being developed based on a 
reframing of problems and reflexive learning processes. As in this case, urban transformation 
can be fostered by civil society initiatives that offer a perspective that falls in-between public 
service or economic investment considerations. It has been recognized in the literature that 
this positioning of civil society initiatives that allows them to develop and practice alternative 
ideas makes them drivers for urban transformation (for an overview, see Frantzeskaki et al. 
(2017 p.66). This can further be supported by the experimental approach of real-world labs, 
which help to make boundaries, structural conditions and the cyclical learning process explicit 
and part of a structured process. The aim of such an endeavor is not necessarily to come up 
with blueprints or strategies that can be scaled up or applied in the same way in other 
contexts, but rather to create space for reflexive learning and thus “handles for reflective 
practice that […] can instigate accumulation of changes and increase the pace of changes” 
(Frantzeskaki et al., 2017 p.68). 
 

7. Conclusions 
In this contribution, we introduced a case study, a particular experiment from a real-world lab 
in Wuppertal, Germany, where a civil-society initiative in cooperation with researchers, local 
business and social entrepreneurs, artists and citizens engaged in a process of developing an 
urban space as a shared, livable space for their neighbourhood and as a space for 
experimentation. It has been shown how, in this example, a real-world lab approach can help 
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understand what type(s) of meaning are attached to a place of urban transformation, as a 
basis and starting point for its further development. We also reflected on whether and how a 
real-world lab approach can help us identify, in a context-specific way, how different goals 
and visions for such an urban space are articulated by different actors and how emerging 
tensions can be identified and reflected on from a theoretical perspective. 
 
The role of civil-society initiatives in processes of urban transformation has been highlighted 
in this example. In our view, the involvement of local initiatives in experimental approaches 
to urban transformation are a good way of dealing with the problem that otherwise such 
approaches are losing sight of the contexts in which they are situated. A critique of real-world 
lab approaches is that they ignore, to some extent, the spatial dimension (which is more 
clearly pronounced and theorized in the planning literature). However, addressing at least 
some aspects of this problem, involving civil-society initiatives as relevant carriers of local 
knowledge can be a starting point and acknowledges their role as relevant drivers of 
sustainable urban transformation  (Frantzeskaki et al., 2017 p.66). We argue further that this 
potential can be utilized especially in the setting of real-world labs, where civil-society 
initiatives are participating on an equal basis contributing their specific knowledge. In terms 
of fostering urban transformation more in general, the real-world lab functions as a structured 
space for experimenting and reflection, thus contributing to a strategic and conscious 
challenging of dominant logics and finding ways to proactively and creatively deal with 
emerging tensions between structural framework conditions and progressive ideas. 
 
However, it is also important to reflect on the limitations of real-world lab approaches. 
Especially in cases such as the one presented here, there are issues of democratic legitimacy 
and inclusive participation that need to be considered critically. While in our case the 
experiment was carried out with a civil-society initiative as the property owner of the space 
in question, the overall aspiration of the project is to contribute to the quality of life in the 
neighbourhood and to develop new forms of sustainability-oriented urban governance. This 
can be contrasted to approaches in urban planning, where usually urban planners and the 
local administration are the politically legitimized actors initiating a participatory process and 
eventually have the power to make decisions (Kanning, 2018 p.23). It is thus important to be 
clear about different roles and functions. For instance, combining approaches, real-world labs 
could serve as inspiration and providers of innovative ideas, which could then be fed into 
processes of participatory planning.  
 
In this context it is also important to note that the basic rationale for experimentation as well 
as the types of experiments in real-world labs differ markedly from the field experiments 
suggested to be useful in planning sciences (Honey-Rosés & Stevens, 2019). In the literature 
on sustainability transitions, experimentation is considered useful against the background of 
a concept of complex and co-evolutionary change towards sustainable development as an 
inherently ambiguous ideal directed towards an uncertain future. In the concrete context of 
real-world labs, experiments are therefore seen as a useful approach to include different types 
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of knowledge (systems-, transformation- and target knowledge) held by different actors 
(scientific knowledge as well as local or lay expertise), in order to produce “socially robust” 
knowledge. This is a very different underlying rationale and envisaged outcome of 
experiments, as compared to field experiments described by Honey-Rosés and Stevens as a 
more direct transfer of the “standard” methodology of lab experiments in controlled settings 
aiming to uncover causal relationships and measure tangible program impacts by controlling 
variables, testing statistical relevance, and having control groups. A major difference is thus 
that experimental approaches in planning seek to uncover causalities to explain whether and 
how a specific solution works, while experiments in real-world labs rather focus on 
experimental and reflexive learning processes as a basis for complex change. As argued above, 
this needs to be considered when discussing different roles and functions of such approaches 
in theory and in practice. 
 
 
This research has been funded by the German Federal Ministry of Education and Research as 
part of its “Research for Sustainable Development Framework Program”/”Social-Ecological 
Research”. 
 
 

References 
Bruner, J. S. (1990). Acts of Meaning. Cambridge, MA: Harvard University Press. 

Bulkeley, H., Broto, Vanesa Castán and Maassen, Anne (2011). Governing Urban Low Carbon Transitions. In: H. 
Bulkeley, V.C. Broto, M. Hodson & S. Marvin (eds) Cities and low carbon transitions (1st Edition). New 
York: Routledge. pp.29–41. 

Bulkeley, H., Marvin, S., Palgan, Y. V., McCormick, K., Breitfuss-Loidl, M., Mai, L., von Wirth, T. and Frantzeskaki, 
N. (2018). Urban living laboratories: Conducting the experimental city? European Urban and Regional 
Studies: 096977641878722. 

Coenen, L., Benneworth, P. and Truffer, B. (2012). Toward a spatial perspective on sustainability transitions. 
Research Policy, 41: 968–979. 

Czarniawska, B. (1997). A narrative approach to organization studies. Thousand Oaks, CA: Sage. 

Ehnert, F., Frantzeskaki, N., Barnes, J., Borgström, S., Gorissen, L., Kern, F., Strenchock, L. and Egermann, M. 
(2018). The Acceleration of Urban Sustainability Transitions: A Comparison of Brighton, Budapest, 
Dresden, Genk, and Stockholm. Sustainability, 10: 612. 

Frantzeskaki, N., Borgström, S., Gorissen, L., Egermann, M. and Ehnert, F. (2017). Nature-Based Solutions 
Accelerating Urban Sustainability Transitions in Cities: Lessons from Dresden, Genk and Stockholm 
Cities. In: N. Kabisch, H. Korn, J. Stadler & A. Bonn (eds) Nature-Based Solutions to Climate Change 
Adaptation in Urban Areas. Cham: Springer International Publishing. pp.65–88. 
http://link.springer.com/10.1007/978-3-319-56091-5_5. Accessed 3 July 2020. 

Fuenfschilling, L., & Truffer, B. (2014). The structuration of socio-technical regimes—Conceptual foundations 
from institutional theory. Research Policy, 43: 772–791.  

Gadinger, F., Jarzebski, S. and Yildiz, T. (2014). Vom Diskurs zur Erz?hlung. M?glichkeiten einer 
politikwissenschaftlichen Narrativanalyse. Politische Vierteljahresschrift, 55: 67–93. 



 14 

Geels, F. W. (2011). The multi-level perspective on sustainability transitions: Responses to seven criticisms. 
Environmental Innovation and Societal Transitions, 1: 24–40. 

Giddens, A. (1984). The constitution of society: outline of the theory of structuration. Berkeley: University of 
California Press. 

Grin, J., Rotmans, J. and Schot, J. W. (2010). Transitions to sustainable development: new directions in the study 
of long term transformative change. New York: Routledge. 

Hajer, M. A. (1993). Discourse Coalitions and the Institutionalisation of Practice. The Case of Acid Rain in Great 
Britain. In: F. Fischer & J. Forester (eds) The Argumentative Turn in Policy Analysis and Planning. 
Durham/London: Taylor & Francis. pp.43–67. 

Hansen, T. and Coenen, L. (2015). The geography of sustainability transitions: Review, synthesis and reflections 
on an emergent research field. Environmental Innovation and Societal Transitions, 17: 92–109. 

Hodson, M., Geels, F. and McMeekin, A. (2017). Reconfiguring Urban Sustainability Transitions, Analysing 
Multiplicity. Sustainability, 9: 299. 

Hodson, M. and Marvin, S. (2017). Intensifying or transforming sustainable cities? Fragmented logics of urban 
environmentalism. Local Environment, 22: 8–22. 

Honey-Rosés, J. and Stevens, M. (2019). Commentary on the Absence of Experiments in Planning. Journal of 
Planning Education and Research, 39: 267–272. 

Jahn, T. and Keil, F. (2016). Reallabore im Kontext transdisziplinärer Forschung. GAIA - Ecological Perspectives for 
Science and Society, 25: 247–252. 

Kanning, H. (2018). Reallabore aus planerischer Sicht. sustainify Arbeits- und Diskussionspapier. Hannover: 
sustainify Institut für nachhaltige Forschung, Bildung, Innovation. 

Kemp, R., Schot, J. and Hoogma, R. (1998). Regime Shifts to Sustainability Through Processes of Niche Formation: 
The Approach of Strategic Niche Management. Technology Analysis & Strategic Management, 10: 175–
195. 

Klein, C. and Martinez, M. (eds) (2009). Wirklichkeitserzählungen: Felder, Formen und Funktionen nicht-
literarischen Erzählens. Stuttgart: Metzler. 

Loorbach, D., Wittmayer, J., Avelino, F., von Wirth, T. and Frantzeskaki, N. (2020). Transformative innovation and 
translocal diffusion. Environmental Innovation and Societal Transitions (on-line). 
https://linkinghub.elsevier.com/retrieve/pii/S2210422420300198. Accessed 20 April 2020. 

Mayring, P. (2015). Qualitative Inhaltsanalyse: Grundlagen und Techniken (12., überarbeitete Auflage). 
Weinheim Basel: Beltz Verlag. 

Nevens, F., Frantzeskaki, N., Gorissen, L. and Loorbach, D. (2013). Urban Transition Labs: co-creating 
transformative action for sustainable cities. Journal of Cleaner Production, 50: 111–122. 

Pentland, B. T. (1999). Building Process Theory with Narrative: From Description to Explanation. Academy of 
Management Review, 24: 711–724. 

Prince, G. (1982). Narratology. The Form and Functioning of Narrative. Berlin, New York, Amsterdam: Mouton. 

Raven (2005). Strategic niche management for biomass:a comparative study on the experimental introduction 
of bioenergy technologies in the Netherlands and Denmark. http://repository.tue.nl/590593. Accessed 
1 April 2019. 



 15 

Raven, R., Sengers, F., Spaeth, P., Xie, L., Cheshmehzangi, A. and de Jong, M. (2019). Urban experimentation and 
institutional arrangements. European Planning Studies, 27: 258–281. 

Schäpke, N., Stelzer, F., Bergmann, M., Singer-Brodowski, M., Wanner, M., Caniglia, G. and Lang, D. J. (2017). 
Reallabore im Kontext transformativer Forschung. Ansatzpunkte zur Konzeption und Einbettung in den 
internationalen Forschungsstand. Leuphana Universität Lüneburg, Institut für Ethik und 
Transdisziplinäre Nachhaltigkeitsforschung. 

Schäpke, N., Stelzer, F., Caniglia, G., Bergmann, M., Wanner, M., Singer-Brodowski, M., Loorbach, D., Olsson, P., 
Baedeker, C. and Lang, D. J. (2018). Jointly Experimenting for Transformation? Shaping Real-World 
Laboratories by Comparing Them. GAIA - Ecological Perspectives for Science and Society, 27: 85–96. 

Schneidewind, U., Augenstein, K., Stelzer, F. and Wanner, M. (2018). Structure Matters: Real-World Laboratories 
as a New Type of Large-Scale Research Infrastructure: A Framework Inspired by Giddens’ Structuration 
Theory. GAIA - Ecological Perspectives for Science and Society, 27: 12–17. 

Schneidewind, U. and Scheck, H. (2013). Die Stadt als „Reallabor“ für Systeminnovationen. In: J. Rückert-John 
(ed.) Soziale Innovation und Nachhaltigkeit. Wiesbaden: Springer Fachmedien Wiesbaden. pp.229–248. 
http://link.springer.com/10.1007/978-3-531-18974-1_12. Accessed 31 May 2017. 

Scholes, R. (1981). Language, Narrative, and Anti-Narrative. In: W.J.T. Mitchell (ed.) On Narrative. Chicago: 
University of Chicago Press. pp.200–208. 

Schot, J. and Geels, F. W. (2008). Strategic niche management and sustainable innovation journeys: theory, 
findings, research agenda, and policy. Technology Analysis & Strategic Management, 20: 537–554. 

Sengers, F., Wieczorek, A. J. and Raven, R. (2019). Experimenting for sustainability transitions: A systematic 
literature review. Technological Forecasting and Social Change, 145: 153–164. 

Sharp, D. (2018). Sharing Cities for Urban Transformation: Narrative, Policy and Practice. Urban Policy and 
Research: 1–14. 

Singer-Brodowski, M., Beecroft, R. and Parodi, O. (2018). Learning in Real-World Laboratories: A Systematic 
Impulse for Discussion. GAIA - Ecological Perspectives for Science and Society, 27: 23–27. 

Somers, M. R. and Gibson, G. D. (1993). Reclaiming the Epistemological "Other“: Narrative and the Social 
Constitution of Identity. Ann Arbor, MI: University of Michigan. 

Thornton, P. H., Ocasio, W. (2008). Institutional Logics. In: Greenwood Royston and Oliver, Christine and 
Suddaby, Roy and Sahlin-Andersson, Kerstin: The Sage Handbook of Organizational Institutionalism. 
Sage Publications Ltd. 

Thornton, P. & Ocasio, W. (1999). Institutional Logics and the Historical Contingency of Power in Organizations: 
Executive Succession in the Higher Education Publishing Industry, 1958–1990.’ American Journal of 
Sociology 105 (3): 801–843 

Thornton, P. H., Ocasio, W. and Lounsbury, M. (2012). The institutional logics perspective: a new approach to 
culture, structure, and process. Oxford: Oxford University Press. 

Wanner, M., Hilger, A., Westerkowski, J., Rose, M., Stelzer, F. and Schäpke, N. (2018). Towards a Cyclical Concept 
of Real-World Laboratories. A Transdisciplinary Research Practice for Sustainability Transitions. disP - 
The Planning Review, Special issue: Transformative Research and Development in Urban and Regional 
Environments-The Role of Science, Methods and Transdisciplinarity. 

von Wirth, T., Fuenfschilling, L., Frantzeskaki, N. and Coenen, L. (2019). Impacts of urban living labs on 
sustainability transitions: mechanisms and strategies for systemic change through experimentation. 
European Planning Studies, 27: 229–257. 



 16 

Wittmayer, J. M., Backhaus, J., Avelino, F., Pel, B., Strasser, T. and Kunze, I. (2015). Narratives of change: How 
Social Innovation Initiatives engage with their transformative ambitions. 

Wolfram, M. and Frantzeskaki, N. (2016). Cities and Systemic Change for Sustainability: Prevailing Epistemologies 
and an Emerging Research Agenda. Sustainability, 8: 144. 

Wolfram, M., Frantzeskaki, N. and Maschmeyer, S. (2016). Cities, systems and sustainability: status and 
perspectives of research on urban transformations. Current Opinion in Environmental Sustainability, 22: 
18–25. 

 
 



Multi-scalar dynamics, regional clusters, and barriers for transformative change in the maritime 

industry 

 

Track 7: Geography of Transitions: Spaces, Scales, Places 

 

Dr. Suyash Jolly 

Researcher, Department of Human Geography, Lund University 

Email: Suyash.jolly@keg.lu.se 

 

This paper focuses on tracing how multi-scalar processes shape the regional sustainability transitions 

processes and exploring how the tensions between the regional national, supranational and global 

institutional arrangements often can constrain transition processes at the regional level (Bauer & 

Fuenfschilling, 2019). There is a need to interlink sustainability transitions occurring at the regional 

level with highly institutionalized global socio-technical regimes (Fuenfschilling & Binz, 2018) in 

mature incumbent sectors like maritime which have been reluctant to change with limited windows 

of opportunity for transformative change. Furthermore, the paper also focuses on bringing greater 

attention to how top-down dynamics originating from global socio-technical regime constrain the 

developments at the regional level while at the same time, actors at the regional often undertake 

different institutional strategies in a bottom-up manner to influence the dynamics at the national, 

supra-national and global level.  

                  Empirically, this paper studies the North Denmark (Nordjylland) region which has been 

regarded as an old industrial peripheral region that tried to revive the old and declining shipbuilding 

industry while facing economic crises into new strategic industrial initiatives. The paper utilizes a 

qualitative case study approach and is based on different archival data sources and 15 semi-

structured interviews with different maritime stakeholders (regional government authorities, 

national maritime authorities, regional intermediaries, equipment manufacturers, port authorities, 

academic researchers, industry associations including shipowners and ship equipment 

manufacturers, civil society, etc.) at the regional level in North Denmark as well as the Danish 

national level.  

                 In this paper, we trace the long-term development of the maritime cluster in Nordjylland 

(North Denmark) from the 1980s till 2018 which has gradually transformed itself from shipbuilding 

activities and closure of existing shipyards (Aalborg and Frederikshavn) to the creation of new spin-

off firms emerging from existing shipyards and competencies gained from shipbuilding activities. The 

regional cluster has grown considerably by adding new value-added business activities around 

maritime equipment manufacturing and maritime service providers integrated into activities of four 

main industries i.e. shipping, fishing, offshore oil and gas, and offshore wind power. Regional 

stakeholders such as the maritime equipment and service suppliers in the region and the regional 

cluster organizations have been involved in developing different innovative business models. 

However, given the transnational nature of the maritime sector with regulations set by IMO 

(International Maritime Organization) and EU (European Union) for greening the maritime sector, 

creating structural changes within the sector has been challenging due to bureaucratic process and 

low level of cooperation between the different maritime stakeholders. The greening of the maritime 

sector has been slow and gradual due to the uncertain nature of global and EU level regulations and 

different interests of shipping ports, shipowners, cargo owners, and equipment manufacturers and 
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suppliers.  

                 Vested interests at the global level in the maritime sector have also been coupled with the 

presence of multiple actors at the regional and national levels in the Danish context often competing 

for resources and support and often engaged in having limited coordination with each other and 

serving own interests. The paper, therefore, showcases how sustainability transition processes at the 

regional level are often shaped by complex global socio-technical regimes in mature sectors and 

even if regional initiatives show promise for transition, they have often limited effectiveness for 

wider transformative change. 

 Keywords: Nordjylland, Denmark, maritime, cluster, multi-scalar 
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Abstract 

This paper aims to develop the use of the branching point concept as a tool to support key decisions 
for reorienting systems for sustainability. In this approach, a pathway is seen as arising from 
accumulation of many specific decisions which create momentum in a particular direction and so 
tend to reinforce the irreversibility of the pathway. Three complementary approaches to branching 
point analysis are identified within the transitions literature: 1) in pathway-scenarios for 
sustainability, 2) framing key decision-points in historical analysis, 3) to deconstruct the politics of 
transition pathways. A branching point approach is used to analyse a case study of key decision-
points forming within the UK heating sector as pressure for decarbonisation is moving up the 
political agenda. This analysis highlights the tension between existing development activities for 
transition and the urgency generated by emissions targets; and an alternative policy approach to 
decision-points is proposed. The application of the branching point concept in this relatively complex 
and fluid setting, of a heating sector facing urgent calls for system transformation for 
decarbonisation, demonstrates the potential to develop branching point analysis into a tool to 
support and help structure policy decisions for transition. 

This paper is work in progress. Please do not cite without the authors’ permission. 
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Introduction 

The socio-technical transitions approach has yielded many useful insights into the processes of how 
transitions occur, the roles of different actors, and the influence of purpose and contingency, 
particularly in relation to promoting sustainability transitions in energy systems (Markard, 2012). 
However, much of the policy activity in this area, and the socio-technical analysis, has focussed on 
electricity system transitions. From a policy-makers perspective, this is related to the range of 
technological options for electricity decarbonisation, including renewable generation, nuclear power 
and use of carbon capture and storage, and the fact that the introduction of these technologies has 
little impact on the practices of end users, provided that security of supply is maintained. 

In thinking about how socio-technical transitions research can inform further policy action on 
decarbonising energy systems, additional complexity arises when considering the decarbonisation of 
systems for meeting demands for heating of homes and buildings, and for mobility of people and 
goods. This is because transitions in these systems will necessarily involve, to a greater or lesser 
extent, changes in the user practices of households and businesses, which will interact with changes 
in technologies, institutions, business strategies and ecosystems (Foxon, 2011). They may also 
involve interactions between different socio-technical systems, which will be an important part of 
‘deep transitions’ for wider systems change (Kanger and Schot, 2019). 

In this paper, we consider the use of the branching point concept as a tool to support key decisions 
for reorienting systems for sustainability. Branching points are conceptualised as key decision-points 
forming and maintaining pathways, which could provide a tool for supporting emergent transitions – 
in relation to structuring, ordering and justifying decisions (Foxon et al., 2013; Rosenbloom et al., 
2018, 2019).  

The UK heat decarbonisation case is used here as an example of a transition that involves key 
decisions for sustainability that is recognised by the system and policy actors involved. The emissions 
targets for 2050, put into UK law, are motivating a reconsideration of the socio-technical systems 
through which heat is provided, and policy actors as well as within system actors are responding to 
the need for a fundamental change away from natural gas and are engaging with alternative system 
configurations and pathways to decarbonisation. The branching point concept would appear to be a 
useful tool for considering this area of decision-making being approached in the UK and here we 
seek to use it to look at the activities developing so far and to consider steps to progress through 
decision-making. 

Literature: Approaches to branching points 

The concept of branching points was introduced into the transitions literature (Foxon et al., 2013) as 
part of the Transition Pathways project (Foxon et al., 2010). Foxon et al., (2013) define branching 
points as “key decision points at which choices made by actors, in response to internal or external 
stresses or triggers, determine whether and in what ways the pathway is followed.” (p146).  To 
consider the key decision points, this research investigated both historical, sector-focused (non-
sustainability) transitions and forward-looking scenarios as pathways for sustainability transition 
(Foxon et al., 2013). Foxon et al. (2013, p148) argue branching point analysis offers “…a systematic 
way of looking at critical moments in transitions” and they suggest that the branching point concept 
could be a tool to understand not only past but also emergent transitions.  

In this approach, a pathway is seen as arising from accumulation of many specific decisions, which 
create momentum in a particular direction and so tend to reinforce the irreversibility of the 
pathway. Foxon et al. (2013) argue “… it is important to note that pathways and branching points are 
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emergent properties, and so actors may not be consciously deciding to pursue a particular branch or 
pathway, but rather to address particular challenges as they see them at that point in time. The path 
dependence literature argues that particular choices at one point may result in later choices being 
constrained, giving rise to an identifiable branch or pathway.” (p.147) 

Focusing on the politics of pathways for decarbonisation, Rosenbloom et al. (2018, p23-24) describe 
branching points as, “acting as an important analytical complement to path-dependence” and argue 
that a branching point can “be understood as a window of opportunity whose outcome is defined by 
a politically mediated choice taken in the presence of alternatives” and that their resolution can 
“orient system configurations along new or existing trajectories that endure over time, reconfiguring 
the envelope of future options as some possibilities are opened up and others are closed down”. 
They identify the creation of material interests for particular groups and the cognitive framing of 
challenges as two mechanisms by which policy decisions at branching points tend to reinforce 
irreversibility of particular pathways (Rosenbloom et al., 2019). 

There is a small number of papers that have focused on and developed the concept of branching 
points since their introduction by Foxon et al. (2013). These papers have used and applied branching 
points ideas to a range of settings and contexts to investigate key decision points connected to 
pathways of system development.  This connection between pathway and key decisions is 
approached slightly differently in three complementary strands/approaches to branching point 
analysis within the transitions literature:  

1) Using branching points as an analysis tool in pathway-scenarios approach to representing 
transitions to sustainability (Foxon et al., 2013; Köhler et al., 2020) 

2) Using branching point framing to characterise key decision-points in historical analysis of 
past, sector level (non-sustainability) technological transitions (Foxon et al., 2013; 
Arapostathis et al., 2013; Fotopoulos et al., 2019) 

3) Using branching points to deconstruct the political processes of the creation of system 
pathways; these socio-technical system pathways are created through the construction of, 
and positioning within, series of decision points. (Rosenbloom et al., 2018; 2019; 
Rosenbloom, 2019) 

 
Uniting these three perspectives working with the branching point concept is the idea of a key 
decision point within some formulation of a pathway of development. A branching point only makes 
sense (and is distinguishable from any important decision point) when seen with pathway. A key 
conceptual use for the branching point idea then is to bring together variety and politics of vision 
and pathway with the politics and framing of key (and potentially disruptive) decisions. 

Whether applied to developing scenarios for transition, past developments of sector redirection, or 
to understanding actors’ decision-making in directing system change, the branching point idea 
conceptualises the connection between the path dependent development of socio-technical 
systems, visions of pathways into a system’s future and the agency of political actors. However, 
these three related but distinct points of investigation have presented variations in focus which each 
build up the branching points concept and its use as an analytical tool.  

Although there are overlaps between these three approaches, there are also tensions. This 
reflection on the different applications of branching points to analysis within transition studies 
introduces commonalities and tensions developed in the concept; and it leads to a synthesis and 
operationalisation of the key concept to take forwards to a new setting – branching points as a tool 
to operationalise transition-thinking to support policy decision-making for decarbonisation.  
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1 - Branching points looking forward in scenarios 

In the pathway-based scenarios part of the transition pathways research (Foxon et al., 2013), 
potential future branching points in projected pathways were sought (with stakeholders and 
analysts); this allowed the consideration of the resilience of a pathway and examination of potential 
points of vulnerability where pathway branching might occur. As well as potential openings for new 
pathways, these could also be considered moments where need for actions for pathway 
reinforcement could be anticipated. Foxon et al., (2013, p148-149) focus, not on the prediction of 
branching points but, on analysis of plausible branching points “with the aim of informing how actors 
might develop strategies to prepare for potential future events, contingencies and opportunities and 
plan appropriate responses consistent with their long term goals.”  

This relates to the role of uncertainty in relation to actor decisions in future low carbon pathways or 
scenarios. Hughes et al. (2013) identify three broad kinds of future elements: pre-determined 
elements, actor contingent elements and non-actor contingent elements (i.e. beyond the control of 
system actors to influence). 

This also relates to recent research linking modelling to socio-technical systems analysis. For 
example, Kohler et al. (2020) combine quantitative simulation modelling of low carbon pathways for 
mobility in the Netherlands using the MATISSE model with qualitative socio-technical pathway 
analysis. They use the model runs to identify potential branching points in scenarios, and then 
analyse the technology and governance implications of these using socio-technical scenario 
storylines. In a similar way, Geels et al. (2020) apply a dialogue between modelling and socio-
technical scenarios to analyse social acceptability and political feasibility of alternative pathways for 
UK electricity decarbonisation to 2050. They use this approach to identify potential transition 
‘bottlenecks’ at which there is a tension between qualitative assessment ongoing trajectories based 
on contemporary developments and model-generated pathways needed to achieve decarbonisation 
targets. This informs the potential for transformative action and policy to overcome these 
bottlenecks and so reorientate existing trajectories into desired pathways. The transition bottleneck 
concept thus considers the timing and shape of decisions to redirect pathways of development and 
reflects on the relative positioning of trajectory, target and decision for divergence/reconfiguration 
to get to target. The branching point approach acknowledges these structural elements but 
maintains a focus on the key decision-point of interest and the pragmatic questions around what can 
be achieved in setting up and navigating these choices. The presence and relevance of the structural 
elements over timing a decision (and how these arise, change and are contested) feature in the case 
discussed in this paper in relation to the reshaping of a key decision for movement towards UK heat 
decarbonisation framed in 2013 and again in 2018. 

2 - Viewing past key decision-points in transitions in terms of pathways 

In considering branching points in pathways of system development as part of past transitions, the 
conceptualisation of a pathway is closely linked to momentum of development from the initial 
sector’s structure and the socio-technical regime generating innovations and the system 
development path. In this application of the branching point concept it is often used to consider how 
the characteristics of a key decision would have been considered at the time (Arapostathis et al., 
2013). This can highlight the pressures of the time and pathways that were not followed.  

Arapostathis et al., (2013) also highlight that a degree of hindsight is needed in this approach, as 
past branching points were not necessarily aiming for transition, but responding to conditions may 
generate a transition: “However, for the actors involved the process of governing the transitions was 
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continuous, contested and uncertain—it is only with hindsight that we can identify particular 
decisions as branching points, and, indeed, identify the transition as such” (Arapostathis et al., 2013, 
p41). 

In a more recent example of this application of the branching point concept Fotopoulos et al. (2019) 
consider transitions linked to the influence of international actors, which incorporates changes in 
key actors (and therefore system boundaries). This work highlights the importance of visions and 
expectations: “…visions and expectations really mattered in the process of path creation and the 
shaping of the transition pathway and its branching points” (p87), and the alignment of activities of 
different actor groups:  “…by historicizing the transitions, it is argued that in both transitions, key 
branching points were forged that maintained or reconfigured the pathway’s character and 
coordinated and aligned or re-aligned the visions and activities of different actor groups” (p87). 

3 - Branching points and the politics of transition pathways 

From a political perspective, a pathway is formed of connected sets of branching points to be 
navigated and traversed. 

Rosenbloom et al. (2019) use the idea to highlight the shifting nature of policies and their 
positioning, and argue that policy consistency is not always what is required, despite the claims of 
some actors involved. Instead, they find that stability in the ‘overarching orientation of climate 
policy’ is what is important to a low-carbon transition. Applying conceptions from the above two 
approaches, they highlight not just the importance of the early orientation of a pathway but the 
‘cumulative sequence of choices over time’ that shapes pathways and outcomes. They illustrate this 
with the case of coal phase-out from electricity generation in Ontario, noting that: “there were 
challenges at each step and opportunity to begin to veer away from the initial policy direction 
despite its momentum.” (p172). 

Rosenbloom et al. (2018, p22-23)) look to elaborate “the dynamics that open branching points” and 
illustrate “how critical choices help define the direction taken at these openings, giving rise to 
diverging decarbonisation pathways”. Branching points are then seen as a tool for “linking near-term 
decisions to long-run low-carbon configurations”.  

Rosenbloom (2020) goes on to consider multi-system interactions and clashes between socio-
technical systems. He looks at narratives around systems. Using contributions to formal consultation 
process, he looks for actor positions on electrification of transport, electrification of heat and trading 
electricity (across regional boundaries), so starts to consider system crossing border of electricity 
system with heat and transport, but mainly from the perspective of electricity system actors. 

Reflection on the three approaches 

The three approaches to using branching points define and relate to the concept of pathways in 
slightly different ways. However, the connection between the branching point concept and 
pathways of development can be seen as having prime importance. A branching point only makes 
sense (and is distinguishable from any important decision point) when seen within a pathway. A key 
conceptual use for the branching point idea then is to bring together variety and politics of vision 
and pathway with the politics and framing of key (and potentially disruptive) decisions. The 
operationalisation of the branching point framing to policy decisions for transitions to sustainability 
means fitting conceptualisation(s) of pathways to that decision and its framing.  

We can also use the branching points idea to consider the pathways that are involved/represented 
within key decision points. This has the potential to help understand what’s going on within a 
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decision point, to anticipate contestation and strategies for key decisions ahead, and to examine co-
ordination of decisions and alignments of pathways. 

All three approaches also acknowledge the framing, shaping and contestations around branching 
points. These are not junctions in networks of paths set out (by technology or fate) to be followed, 
or not, in decision-making. Alternative pathways of development are shaped and formed by a range 
of actors and the points of interaction of these alternatives with imagined or projected pathways 
from the current socio-technical regime are branching points in the pathway.  

Application of branching points analysis to the heat decarbonisation case 

The case of heat decarbonisation presents several distinctive features as a potential transition. 
These characteristics are important for the application of the branching point concept and, in some 
cases, present some novelty in its use. 

Firstly, unlike the case of electricity, heat decarbonisation does not apply to a single system. Instead, 
policy makers and system actors are facing a situation where existing dominant high-carbon system 
needs to change but the new socio-technical configuration for heat provision will need to develop 
with the technology coming in – and there are a range of technological options, none of which is a 
direct substitution and each may be considered to be developing in their own trajectories. In 
comparison, electricity systems are more uniform and bounded systems. 

Secondly, as noted, heat decarbonisation will involve changes in end-user practices to a greater or 
lesser extent, which adds to the complexity of policy processes, as policy-makers are often reluctant 
to be seen to be interfering in what is perceived as users’ private decision-making. 

Finally, transitions and branching points in UK heating systems are largely imposed by emissions 
targets, rather than desirable cost or performance characteristics of technological alternatives, and 
the actors involved in key decisions are shaped by that. So is the scope of the decision making, as 
this is not just about a regime redirecting itself – redirection is going to be facilitated and guided by 
those targets and those responding to them and it will be shaped by the structure and expectations 
associated with the existing system as well. This leads to complex interactions between the path 
dependence of expectations and structure associated with the existing system(s) and new 
requirements bringing new actors and the mediated redirection, in relation to obduracy of the 
existing system. 
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Case Study: Heat Decarbonisation in the UK 

In 2019 the UK moved from an annual 2050 greenhouse gas emissions target of 80% (relative to 
1990 levels) to net zero. Although considerable progress has been made in reducing GG emissions 
since the original target was enacted in the 2008 Climate Change Act, harder to decarbonise areas 
such as heat and transportation are now coming to the fore in decisions emissions reductions (CCC, 
2018). Heating and cooling for cooking, comfortable temperature of spaces and within industrial 
processes uses energy in homes, workplaces and industry; it accounts for over one third of 
greenhouse gas emissions of the UK (BEIS, 2018). A key element in tackling emissions will be 
decarbonising space heating in buildings (workplaces and homes) and this has become an area of 
attention for policy development in the UK. For domestic heating, the UK is unusual in that 
approximately 85% of households use natural gas (BEIS, 2018). The importance of the national 
natural gas system and distribution grid alongside the poor energy efficiency performance of UK 
housing stock compared with other European countries (Guertler et al., 2015) are important factors 
in the challenge to decarbonise UK space heating. Technologies and practices of heating need to be 
transformed over the next 25 years, however, demands of existing commitments and the extent of 
change required are creating key decision points to be navigated within much shorter time periods.  

Decarbonisation targets and these challenges are important drivers for policy and decision-making 
attention emerging on heat decarbonisation for the UK. Key activities include exploration of 
decarbonisation through 2050 pathways in the Clean Growth Strategy (HM Government, 2017), in 
techno-economic analysis for the Committee on Climate Change (Imperial College, 2018), and in 
work on local energy area planning by the Energy Systems Catapult (ESC, 2018) (and elsewhere). 
Further, with the Renewable Heat Incentive (RHI) due to end in 2021, these activities have been 
followed by a BEIS report (December 2018) presenting information on UK heating and the potential 
for transformation to low carbon systems – as a step towards the development of a new and long-
term policy framework for the sector. In his Spring Statement in March 2019, the Chancellor of the 
Exchequer announced that all new homes built after 2025 should have low-carbon heating systems 
rather than gas boilers.  

Although existing domestic heating has a dominant technology, grid distributed gas used in locally 
owned combi boilers, a low-carbon direct replacement has not yet emerged. There are a range of 
technological options for low carbon space heating and cooling developing, some of which are 
relatively well tested technologies (e.g. air source heat pumps used extensively in other countries). 
However, the functionality and performance characteristics of these different areas of development 
differ and, rather than a direct substitution to low-carbon versions of current heating, different 
technologies currently suit different types of buildings and lifestyles. Further, situated within 
people’s homes, reconfiguration of heating for decarbonisation features social, political and 
technical elements intertwined. Decarbonising heating will need to consider changes to use patterns 
and building characteristics as well as changing technologies for heat generation and delivery.  

Technologies and practices of heating need to be transformed over the next 25 years, however, 
demands of existing commitments and the extent of change required are creating key decision 
points to be navigated within much shorter time periods.  

The Committee on Climate Change’s (2016) report on the Next steps for UK heat policy highlighted 
the need for decisions and plans to be made soon for the (then 80%) emissions targets to be met. 
This report specified a decision on technological direction (e.g. hydrogen) for houses currently 
connected to the gas grid, would be needed in the next parliament (2020-2025) and advocated a 
range of ‘no regrets’ developments to be commenced as soon as possible. The UK’s Clean Growth 
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Strategy (2017) set out a commitment for the government to set a direction on the future of heat 
between 2020-2025. A range of work by the Committee on Climate Change (CCC) (e.g. 2016; 2018; 
2020) has included working from the demands of national emissions targets to identify key 
milestones for change that need to be met to enable sensible progression to meeting those targets. 
This work has included developing and comparing scenarios for decarbonisation of heat through 
electrification (principally through diffusion of installed heat pump capacity) and decarbonising the 
gas grid (or some combination of these). As highlighted by Hemsley (2018), important key reports 
based on modelling1 (Element Energy & E4Tech, 2018 & Imperial College London, 2018) of such 
contrasting scenarios, show that decarbonisation options all require investment over the current 
higher carbon alternatives and indicate that the financial costs of these different pathways would be 
comparable with one another.  

“This will require decisions to be made on whether the demand will be met through a low 
carbon electricity grid, a low carbon gas network or a combination of the two in a hybrid 
approach. This decision will have an important impact on the nature of the future electricity 
system, and on the ongoing viability of the gas distribution system.” (Element Energy & 
E4Tech, 2018 – emphasis in original)  

The Department for Business, Energy & Industrial Strategy (BEIS) has built up teams on heat delivery 
and decarbonisation that include specialist teams with expertise in key technologies as well as 
centred around important areas of policy (such as the Renewable Heat Incentive (RHI). Following 
BEIS’s task to provide decisions/direction over the future of heat (for decarbonisation) (after the 
Clean Growth Strategy, 2017), BEIS issued a report providing an overview of evidence on clean heat 
(BEIS, 2018) that summarises the government’s proposed approach to heat decarbonisation. A key 
first step set out is a commitment to develop a ‘new long-term policy framework’ for UK heat 
decarbonisation. 

Drawing on these reports (in particular the BEIS, 2018 summary report) we can identify the following 
range of areas of technological development that are contributing to and building potential low-
carbon heating contributions (Table 1). However, it is of note that, not only are the technological 
development areas not direct replacements for gas domestic combi-boiler systems but they also 
have a range of different areas of performance strength and routes to implementation (in terms of 
different scales and actors for decision-making being prevalent for different areas.). These are not 
specified by well-defined technological fields or established mechanisms for changing the existing 
system and they do not capture all technological developments that may become relevant. 
However, they are key areas within current discourse and they may be a means for mechanisms for 
change and certain key technologies to become bound together creating potential development 
trajectories and steps in decarbonisation pathways.  

These four areas of focus appear to be building with them groups of stakeholders (with variations in 
degrees of tightness and openness) and visions for future developments and these forming 
trajectories of development are likely to become key ingredients of potential pathways towards 
decarbonisation. These areas of interest are assembled in table 1 according to two important 
dimensions in terms of the socio-technical characteristics of system change that vary across the 
cases: degree to which previous system architecture is maintained (y axis) and degree of 

 
1 1) from Element Energy & E4Tech (2018) on cost of low carbon heat infrastructure, commissioned by the 
National Infrastructure Commission and 2) from Imperial College analysing alternative pathways to UK heat 
decarbonisation commissioned by the CCC. 
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centralisation in implementation (x axis). These dimensions are included in Table 1 to highlight the 
differences between the four areas of development that are expected to affect knowledge 
generation and governance of change. These differences also demand different positions, 
knowledge levels and types of interventions from policy and decision-makers as knowledge is held 
and decisions are made at different scales across the areas of development. 

Table 1 Key areas of technological development contributing to potential futures for low-carbon heating 

 Networked, coordinated joined up change Distributed change is possible 

System 
adaptation 

Hydrogen  

 

Developments in the production and 
storage of hydrogen and its use within 
existing distribution systems through 
blending and/or through network 
conversion. 

High degrees of co-ordination between a 
range of elements are needed for the 
development, planning, building and 
operation of these systems. 

Demand reduction measures for space and 
water heating  

A wide range of interventions to reduce 
demand for space and water heating are 
possible. These include physical changes to 
buildings (such as thermal insulation) as well 
as more education/information focused 
interventions. This type of change involves a 
wide range of actors, including end-users, 
building designers and retrofitters, technology 
suppliers and policy-makers, but would be 
achieved in a more distributed way. This is an 
area of activity that may prove 
complementary to all of the other areas of 
development. 

System 
reconfiguration 

Heat networks 

These local infrastructure systems provide 
heat through the centralised heating of 
water that is then transported into 
buildings for use in heating services. Heat 
networks have been more commonly used 
overseas. 

They can be connected with a variety of 
technologies for heating the water for the 
network. High degrees of co-ordination 
between a range of elements are needed 
for the development, planning, building 
and operation of these systems. 

Electrification (low-carbon) of heat  

This approach provides water and space 
heating using devices, like heat pumps, that 
are operated by electricity. Substantial uptake 
will involve changes to the electricity grid 
systems (more low carbon generation, more 
demand side management) and so will involve 
wider reconfiguration of systems to ensure 
reliable and timely supply of electricity in 
sufficient volume (particularly in conjunction 
with electrification of transport). 

 

 

In addition to the analysis of policy documents (and background research in attending events, 
reading press reports and academic reports) this case has been developed through a series of semi-
structured interviews with key actors across the heat delivery and heat policy areas (summarised in 
table 2, below). Preliminary analysis of interviews, considering pathways and key decision points for 
heat decarbonisation, highlights differences in perspective amongst key actors.  
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Table 2 Summary of interviews (*two interviewees) 

 
Organisation/role Date 

1 Engineering Consultancy July 2019 

2 Gas Distribution July 2019 

3 Gas Distribution August 2019 

4 Policy actor* August 2019 

5 Innovation organisation August 2019 

6 Policy actor September 2019 

7 Business Division of ‘big 6’ energy company September 2019 

8 Local energy facilitator November 2019 

9 Heat Network developer* November 2019 

 

Gas Distribution perspective 

Two interviewees are from different gas distribution companies (I2 & I3). There are 8 Gas 
distribution networks (GDN) in Great Britain that are based on geographical areas and their 
operation is regulated by Ofgem (the Office of Gas and Electricity Markets)2. The gas distribution 
organisations own and operate parts of the distribution grid for natural gas; they do not own the 
gas, the service they offer is its distribution.  

Both of these interviewees approach the issue of heat decarbonisation in terms of the future of the 
gas grid – focused on the asset(s) that they operate within the dominant natural gas distribution 
regime. Further, both interviewees discuss collaboration between gas companies around 
development of pathway for the adaptation of the gas grid to supply hydrogen.  

The net zero target is focusing attention the sectors emissions and “…how can we transition 
our network to be a future provider of net zero emission heat.” (I2) 

I3 notes that from around 2011/2012 there was a view solidifying that heat decarbonisation was 
about electrification and the (gas) industry started to respond to that. This included: “we recognised 
that the product was the problem and not the asset…” and hydrogen emerged as a potential 
alternative product to be distributed through the existing network and consumed in a similar way to 
the current product, natural gas, in domestically owned gas boilers.  

 “So, we’ve been carrying out quite significant amounts of research to understand how we 
can transition our infrastructural network and what we do from natural gas to hydrogen, 

 
2 https://www.ofgem.gov.uk/gas/distribution-networks/gb-gas-distribution-network (accessed 22/07/20) 
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and that continues, and that’s not just ourselves. That’s right across the industry, there are 
some very exciting projects happening day by day to make that a reality…” (I3) 

Both of these interviewees discussed a series of projects developing knowledge and evidence, for 
the conversion of gas distribution and domestic boilers to use hydrogen, in terms of a pathway and 
involving collaboration across gas distribution network operators.  

“There's quite a lot of work in the future space that is collaborative amongst the networks, I 
think, in recognition of the shared challenge that we face... The challenge, I guess, for 
everyone is to demonstrate what is potentially the least cost pathway to decarbonise heat or 
the best value pathway.” 

And an important aspect driving the structure of this knowledge and evidence development is the 
prospect of a policy decision over a national approach to heat decarbonisation on the future of the 
gas network that is anticipated before 2025.  

“The expectation is that the big heat policy decision, which is the expectation at the moment, 
would come within that period,…with 2024 being the date that we keep hearing a lot. For us, 
the hope would be that that decision point is stuck to and the shorter- term priority being to 
undertake all of the projects necessary to develop the evidence base to ensure that that 
decision can be made based on all the evidence that is required.” (I2) 

Building/development project perspective 

A variety of actors interviewed work in the implementation/local decision-making for heating (and 
potentially for its decarbonisation). These actors’ perspectives often involved responding to the 
environments they’re operating in and selecting between technological (and organisational) 
available to them. For example, discussions on construction projects (I1), development of local heat 
projects (I8) and heat networks (I7, I9) combine considerations building regulations/planning, 
technological options and user needs/priorities and these different settings show a range of 
balances between these aspects as well as different sources of inputs (e.g. different sets of 
regulations apply).  

In these settings drivers/pathways towards implementation of low carbon technologies appear to be 
about shaping market offerings, business models of installation, policy/regulation development 
more than they are about demonstration/evidence building for policy decisions. Development of 
pathway(s) will be about (systematically) influencing a plethora of small-scale decisions made by a 
variety of actors. Further, public/consumer acceptance appears to be expected to sit within those 
decision rather than to be added/pre-considered in the development of options. 

National policy perspective 

Policy actors working (within different organisations) considering the national heat decarbonisation 
challenge also place a key decision point for heat before 2025. However, there is relatively complex 
picture for some of these actors over what that decision is about and how it is to be reached. One 
key step discussed is a policy roadmap from BEIS (proposed for summer 2020) being developed to 
set out decision-making. 

I4 “At present, it feels like government has to act in some way to enable somebody other 
government to do something... …But that decision to empower somebody is not going to be 
government’s to make unilaterally, it’s going to be something that some kind of consensus 
reached through whatever process.” 
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I6 “One of the major ones [critical areas] is a decision on the future of the gas grid. So 
essentially making strategic decisions on what the future balance is between different low-
carbon heating systems. So, for instance, to what extent it will be hydrogen based versus 
heat networks. We need to see strategic decisions on that future balance, as well as the 
transition to having a sustainable heat networks market by the mid-2020s.” 

I6 “Quite a lot of the decisions around heat decarbonisation has a very strong local element. 
A good example is it seems hard to see how all of the decisions could be taken on a national 
scale about the exact balance between different heating systems. You need to understand to 
what extent, for instance, the heat network is suitable in one area versus another. Scotland 
has gone down the route of having these local plans, essentially.” 

Public/consumer acceptance and willingness were key aspects discussions with these actors. This 
adds to the complexity of gathering evidence for and demonstrating legitimacy in decision-making. It 
may also indicate concern over making central decisions narrowing options – even though feasibility 
of some options are reduced (and overall costs increased) by artificially maintaining alternatives.   

I4 “People are going to have different perspectives on what’s right and what’s wrong in this 
space, so it’s not just hydrogen versus electricity but it’s the nature of the consumer rights, 
the amount of continuity or disruption we think consumers are willing to accept in return for 
change that’s going to cost money and it’s going to be difficult to legislate for and to 
implement practice.” 

I6 “Also, I guess, one of the really critical actors is the population, in as far as you want, 
really, a public mandate for the route that we go down. That’s a decision to be taken by 
government. It could be that they decide to take it totally independently. But this is 
something that’s going to affect people very directly, so it’s an opportunity to have a real 
conversation around what people want to do and how that transition happens.” 

 

These different perspectives, and in particular the variety in their different scales and socio-technical 
characteristics of focus, highlight the complexities in setting a new direction for the delivery of 
heating so that it meets 2050 decarbonisation targets. Variety in the socio-technical characteristics 
of different system alternatives is reflected in a range of decision points and priorities exhibited. 
Their need to make a key decision on the future of heating to allow the development of a zero-
carbon system that is driven by the timescales/pace of decarbonisation needed for the 2050 net 
zero target, however, the different socio-technical systems expected to contribute to zero carbon 
heat provision might be better considered as on separate development pathways that now need co-
ordinating through that decision. This is discussed further below with the application of branching 
point ideas to the case. 

Using branching points to better understand the UK heat decarbonisation case 

The key decision point for decarbonisation of heating needed in the first half of the 2020s appears to 
have been first outlined by the CCC (2016), committed to in the Clean Growth Strategy (2017) and 
responded to by BEIS (2018). Such a decision point is identified in response to the decarbonisation 
targets and applied across the heat delivery functionality/outcome. To use the branching point idea 
with respect to this decision point would make the pathway concerned that of heat decarbonisation; 
it is a pathway reaching across the ‘heating sector’ and defined by the target performance 
/destination point to be reached. A transition is needed from current heating installations and 
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operations to low-carbon alternatives. However, this looked for pathway to heating net zero needs 
to fit technology, operations, users together into a pathway and, in so doing, connect with existing 
infrastructure, practices and expectations.  

In the UK case, potential pathways to decarbonised heating have initially been described in terms of 
electrification or hydrogen. And for each pathway there are set of investments and commitments 
(financial and other) that will be needed to develop these systems. In the case of hydrogen, safety 
needs to be demonstrated and both boiler and network adaptations development and rolled out – 
this will require financial investment but it will also need all consumers to switch. However, in use, 
the characteristics of a hydrogen-fuelled boiler will be similar to that of a gas-fired boiler, meaning 
less disruption to existing practices of household and business users. In the case of electrification, 
consumers can adopt electric heating, such as heat pumps, at different times but the gas grid will 
need to be removed as an option. As the characteristics of electric heating are different to those of a 
gas boiler, end users will need to adapt to new heating characteristics, and buildings infrastructure 
may need to be adapted and sufficient capacity in electricity supply will be needed. In both cases, 
there are financial investments, changes in infrastructure and changes in mindset that are both 
costly to implement and would be costly to reverse. This tendency to irreversibility, due increasing 
cost and difficulty of reversing actions, is an important element in the branching point idea originally 
set out by Foxon et al. (2013). It is also worth noting that both the electrification and hydrogen 
heating pathways, considered separately, exhibit this decrease in reversibility. And, although 
implementation decisions sit within a different scale, this is also true of the other two development 
areas in Table 1 – heat networks and demand reduction measures. Given these resource 
commitments and irreversibilities involved, it is understandable that one route to decarbonised 
heating is being sought and so considering the national picture, a choice between electrification and 
hydrogen is a key framing of this decision that has emerged. 

However, looking more closely at the heating case, greater complexity can be seen in terms of how 
such a branching decision over a pathway for decarbonising heating might be connected back to 
meet existing socio-technical pathways surrounding heating. The variety in perspectives and in 
decision-points of interest for decarbonisation across actors associated with different parts of the 
heating ecosystem, implies that these different heating approaches might be better considered as 
working in different socio-technical regimes (of separate systems) generating connected but 
separate pathways. This means that another way of viewing the key decision-points for 
decarbonising heating (needed to reach roll out for 2050) is as a set of simultaneous branching 
points for distinct pathways. These distinct pathways are influenced by each other (in terms of 
access to resources/potential users etc.) but are not yet co-ordinated in terms of sets of actors, key 
decision points, performance characteristics, visions of the future or knowledge bases. These are still 
different socio-technical regimes generating different pathways. 

Table 1 highlights the different socio-technical characteristics (in terms of their relationship with the 
existing heating systems and practices and in terms of their decision-making structures for change) 
of the low-carbon heating areas of development. It may be that the performance required of low 
carbon heating for the UK will be best/most practically achieved by a combination of these low-
carbon approaches. However, how these socio-technical systems are to be brought together and 
governed has not yet been decided and it forms a complex system-building problem.  

Both later reports and the interviews with policy actors acknowledge the complexity and 
uncertainty, not only in reaching but also, in framing a decision (or set of decisions) over the form of 
future system development pathway(s) for heating. This can be seen in CCC’s (2018) more in depth 
consideration of hybrid heat pumps, one aspect of which is the possibility of taking constructive 



 Framing branching points for transition  

 14 

steps towards building electrification, whilst lowering one barrier for uptake of heat pumps 
(concerns and building conditions for low-temperature heating) and leaving open the possibility of 
the high-temperature element of the system being delivered by hydrogen (rather than natural gas) 
at a later date. Thus, deferring a point of commitment (branching).  

 In interviews with key policy and innovation support actors (I4, I5 & I6), considering how a pathway 
to decarbonisation is to be selected, complexity and uncertainty featured in discussing how such a 
choice is to be made. Roles for local actors and decision-makers are considered with some 
acknowledgement of place-based solutions for combining/integrated technological approaches, not 
just a national-level choice. Throughout all (9) of the interviews, local/place-based elements 
featured in discussion of local area plans, incorporation of heat network elements, influence of 
planning regulations and discussions of capabilities and powers of local authorities. I4, I5 and I6 
interviews also featured important discussions of consumer/public acceptance that in the context of 
key decisions need to be linked to concerns over legitimacy and reach of the decision-maker and 
considerations like the political capital required to impose a way forward. 

The logic of setting up the problem of meeting a heating emissions target by working backwards to 
understand when certain decisions need to be made has led, in this case, to an understanding of the 
need for a different pathway but does not provide the means to navigate the decisions and 
development for the path ahead. In the case of UK heat decarbonisation, emphasising the selection 
of a pathway ahead without careful consideration of separate regimes and pathways of 
development in place and how they connect to the problem of decarbonising heat (geography, 
social and technical etc,) appears to have led to a very challenging decision set up. Discussions of 
consumer/public acceptance and acknowledgement of complexities of such a decision by key policy 
actors indicates that there may not be an actor/organisation positioned to select or build-up co-
ordination for a decarbonisation path from the separate socio-technical regimes currently 
developing for decarbonisation. Further, the branching point approach indicates that framing a 
single decision-point for a single path ahead implies inadvertently requiring a single socio-technical 
system and regime to be assembled to provide heat; even if that socio-technical system were to 
contain several of the technological areas developing how their development is co-ordinated and 
governed need to be decided as part of selecting a decarbonisation pathway.  

It is not surprising then that policy decision-makers can see this complexity more clearly than those 
waiting to respond to a decision and that BEIS looks unlikely to choose a path but is developing a 
policy framework or way to make a decision. The branching point analysis considered here highlights 
the structural characteristics that have led to this difficulty. It also indicates a more manageable way 
to navigate the co-ordination of different socio-technical systems developing for heat 
decarbonisation into a pathway towards net zero heating in the UK would be to acknowledge these 
separate pathways. Then, rather than needing justify a new configuration of these pathways into a 
socio-technical regime/system, policy actors could focus on ways to co-ordinate branching points 
occurring in these distinct but related pathways - looking for synergies and acknowledging points of 
conflict to facilitate co-ordination between pathways and considering options for points of 
integration.  

Reflections for Branching Points 

Previous applications of the branching point concept have tended to consider relatively coherent, 
single systems of development – often electricity systems. For example, Rosenbloom et al. (2018) 
consider and compare the pathways and branching points for two Canadian electricity systems 
(Ontario and Quebec). In the UK heat decarbonisation case discussed in this paper, the branching 
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points concept has been applied in a setting with uncertainty over current and, even more so, of 
future system boundaries and definitions (i.e. what will be within the system and what will be its 
aims and architecture…). The application of the branching point idea highlighted (and reflected some 
of the implications of) this ambiguity - with a distinction being drawn between a collection of system 
pathways developing and the aim for a definition of a single pathway to decarbonised heating. 

The UK heating decarbonisation case described here shows a key decision point being created by the 
net zero target and the way that target was broken down to function (e.g. heating) rather to socio-
technical system (e.g. gas network and electric heating systems). This approach showing the ‘need 
for a decision’ moment for pathways for sustainability maps closely onto the transition bottleneck 
concept presented by Geels et al. (2020). This can be complemented by the branching point concept 
that highlights the need to link along a pathway and that future development pathway needs to be 
built from existing socio-technical regimes.  

In its application to the case of UK heat decarbonisation, the branching point concept gives insight 
both for policy-makers focused on achieving net zero in heating and for actors developing low 
carbon heating approaches in the UK. It highlights that policy-actors are facing the structural 
challenge of needing to co-ordinate separate socio-technical systems for low carbon heat and their 
pathways to form a single pathway towards low-carbon heating. This structural arrangement 
highlighted by the branching point analysis can also be used to consider existing system pathways; 
for example anticipating that a decision will be framed in terms of gas vs electric systems implies 
that pathway development for electric heating approaches will be shaped by the concerns, decision-
points, key actors and scales of decision-making needed for the gas network.  

The application of the branching point concept here indicates there is potential to use it as a tool, 
not only retrospectively to understand past cases or to highlight the need for transition, but to help 
policy actors/key decision-makers to structure and navigate decisions for transitions to 
sustainability. 

Conclusions 

The application of a branching points approach to UK heat decarbonisation highlights the tension 
between existing development activities for transition and the urgency generated by emissions 
targets. This lens showed the structural challenges faced by policy-actors aiming to select a pathway 
towards net zero emissions by 2050. The need to select or configure a national socio-technical 
system pathway for zero-carbon heating requires a legitimate and acceptable means of for a policy-
decision to combine distinct existing ST regimes and pathways of development. It also indicates that 
some actors and socio-technical system structures are better set up to respond to some decision-
points than others.  

Using the branching point concept to consider this decarbonisation challenge indicates that policy 
decision-making at this stage in UK heat is likely to be more effective as co-ordinated decisions 
within distinct pathways of development. This would allow examination of points of 
complementarity and tension between key decision-points within existing socio-technical system 
pathways and policy work to consider points and processes for developing integration rather than 
requiring policy actors to operate as system and pathway architects for net zero heating.  

Considering a heating case study involved applying the branching point concept to a less clearly 
defined and coherent system than most past applications. This development led to consideration of 
the pathways decision-points can and should be associated with. Application in this more fluid 
setting, has highlighted the potential to develop branching point analysis into a tool to support and 
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help structure policy decisions for transition. Further research is being conducted as part of the O-
STET research project. 
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Recent debates in academia, policy making and civil society revolve around the prospects of 
‘immediate and profound systemic change, in order to tackle the manifold global crises of our 
times’ (IST 2020). The climate protest movement and international organizations alike now 
call for urgent and intentional transformation of ‘socioenvironmental and economic’ systems 
(United Nations, 2019). In this understanding, sustainability-related governance challenges 
are not confined to transitions in single socio-technical systems, but encompass the deep 
transformation of socio-technical-ecological systems (STES) in various sectors at once.  

This dialogue session aims to elucidate the power and politics involved in deep system 
transformation. It discusses the limits of the dominant development model embedded in the 
very structure of industrial societies and explores visions for alternative, potentially less 
extractive STES configurations. It does so by exploring the role of macro-level structures that 
influence human-environment-technology relations in various sectors at once, such as the 
inner workings of industrial modernity (Kanger and Schot, 2019), neoliberal capitalism 
(Feola, 2019; Newell, 2019), global governance systems (Biermann et al., 2012), or mass-
consumerist cultures and lifestyles (McMeekin and Southerton, 2012). 

The debate will focus on whether, how and where fundamental shifts in those macro-
structures could materialize in today’s political landscape with rising populism, nationalism, 
and economic inequalities. Three guiding questions will structure the debate: 

1) Where do we currently stand? Is industrial modernity slowly crumbling or are we still 
locked-in to this macro-level selection environment which largely externalizes the 
social and ecological costs of economic development? 

2) Where could we go? What new visions exist for alternative economic systems and 
STES configurations that could supplant today’s dominant development model? What 
future contribution may come from transition studies? 

3) How to get there? What change mechanisms could underlie a deep system 
transformation? Reformism, revolutionary shifts or the parallel reconfiguration of 
regimes in various socio-technical systems (Geels et al., 2015; Schot and Kanger, 
2018)? 

To initiate such a debate, and to explore how transition scholars could contribute to it, the 
session starts with short, provocative inputs by scholars that present different perspectives on 
the mechanisms of deep system transformation, followed by an open plenary discussion.  



Session outline 

What Who Time 
General introduction 
-Background to the session; Transformation, STES, deep transitions 
-Structure of the session 

Christian / 
Guido 

5 min 

Input presentations    
Industrial modernity is crumbling - if you know where to look, that is 
My talk will compare the historical emergence of the Industrial Revolution with the 
possibly occurring major rupture in the foundations of industrial society, the Second 
Deep Transition. I propose that industrial modernity has been in the process of 
hollowing out during the last 50 years. However, this process remains largely 
invisible when one focuses only on currently dominant empirically observable 
practices or macro-societal trends. 

 
Laur 
Kanger 

(University 
of Susex) 

 

5 min 

How do we establish a new relation to nature and ‘others’? 
Starting from the professional and personal question of ‘what should I do with my 
limited time?’ I reflect on what it takes for a new economic system to grow forth, 
through alternative system logics and daily practices. We must find other kinds of 
technological mediation of human-nature relations since these are at the heart of 
economic practices. I seek inspiration in sci-fi, dystopic writings and recent forest 
fires, to imagine how change may happen. And for scholars, we may find that going 
from being a “note-taking bystander” to a creative system builder requires that we 
challenge ourselves and move beyond current academic norms and practices. 

 

Helene 
Ahlborg 

(Chalmers 
University) 

 

5 min 

Deep sustainability transitions beyond capitalism? 
The structures of capitalist modernity (institutions, logics, infrastructures, power 
relations) are root causes of the ecological crisis. Therefore, if sustainability is to be 
achieved, sustainability transitions must be conceived as transformations beyond 
capitalism. As capitalism is an institutionalized social order, more than a set of 
structured economic relations, sustainability transitions must be necessarily societal, 
rather than socio-technical in nature. By building on critical social science 
scholarship including economic anthropology and sociology, political ecology and 
political economy, this talk shows how existing analyses of capitalism help diagnose 
both the lock-ins and the possibilities for change beyond capitalist modernity. 
Importantly, both lock-ins and opportunities cannot be mapped onto the theoretical 
frameworks currently employed in sustainability transition research.   

 

Giuseppe 
Feola 

(Utrecht 
University) 

 

 

5 min 

First electricity… then the world 
The push toward decentralised ownership across production and consumption sectors 
(i.e. energy, food, manufacturing) represents an emergent opportunity to redistribute 
market shares to actors who equally prioritise social, economic and environmental 
benefits. The policy mixes reflecting these wider values are quite different from those 
prioritising profitability and economic growth. The nascent redistribution of political 
power, particularly in energy systems, can potentially support the development of 
larger paradigm shifts that better reflect broad human welfare. The entwinement of 
these systems means that the potential for coupled system impacts is high. This 
intervention discusses how these trends are currently emerging, and the possibilities 
for diffusion, evolution, or co-optation. 

 

Marie 
Claire 
Brisbois  

(University 
of Sussex) 

 

 

5 min 

Sigrid Stag - tbdl 
Confirmed her participation, but we still lack the exact content of her inputs 

Sigrid 
Stagl  
 
(WU 
Vienna) 

5 min 

Questions/inputs from the audience / open debate Guido / 
Christian 

30 min 

 

 

 

 



Christian Binz is a tenure-track group leader at the Department of Environmental Social Sciences at Eawag, and 
an Affiliate Researcher at CIRCLE, Lund University. His research explores how multi-scalar institutional 
arrangements hinder or support radical innovation in clean-tech industries and sustainability transitions in 
infrastructure sectors. 

Helene Ahlborg is a tenure track Assistant Professor at Chalmers University of Technology, Environmental 
Systems Analysis, Gothenburg, Sweden. Her work is focused on African energy futures and current power 
struggles in energy transitions, studied through a socio-technical-ecological systems lens.  

Guido Caniglia is the scientific director of KLI in Vienna. Guido studies how experimental and theoretical 
practices contribute to produce evidence and knowledge about complex phenomena of transformation, from 
evolutionary transitions in the history of life (e.g. the evolution of social behaviors) to purposeful 
transformations towards sustainability in our contemporary world (e.g. socio-ecological and socio-technical 
innovations). 

Laur Kanger is a research fellow in sustainability transitions studies in Science Policy Research Unit, 
University of Sussex, and a senior research fellow in technology research in the University of Tartu. Together 
with Johan Schot he is one of the developers of the Deep Transitions framework. 

Giuseppe Feola is Associate Professor of Social Change for Sustainability in the Copernicus Institute of 
Sustainable Development at Utrecht University (the Netherlands). He works on social-ecological change in 
modern societies with a primary empirical focus on agri-food systems. His research is currently funded by the 
ERC (Starting Grant 802441) and the Netherlands Organization for Scientific Research (Vidi Grant 
016.Vidi.185.173), and focuses on processes of ‘unmaking’ of capitalism in agri-food social movements. 

Marie Claire Brisbois is a Lecturer in the Science Policy Research Unit (SPRU), and co-director of the Sussex 
Energy Group at the University of Sussex, United Kingdom. Her work examines issues of power, politics and 
participation in energy and sustainability transitions.   
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Unravelling non-human agency in sustainability transitions-in-the-making 
 
Abstract  
While agency in transitions has received attention in transition studies, the focus has been on the agency 
of humans. Given the focus on infrastructures or material culture in transitions studies, it is surprising 
that non-human agency has not received more attention. This paper aims to fill this gap by investigating 
the role of non-human agency in shaping sustainability transitions-in-the-making. Through an application 
of Actor-Network Theory, we followed the Bagrada hilaris pest, and analyzed the roles performed by 
the Bagrada as a so called actant within a network of humans. The Bagrada has been a key actant in 
provoking changes towards sustainable pest management in Chile, destabilizing regime practices asso-
ciated with pesticides, and creating and mediating relationships between different actors. In terms of 
transition theories, particularly the multi-level perspective, this case illustrates the relational nature of 
agency. Main theoretical implications are that: a) actants from all levels (niche, regime, landscape) are 
linked in networks of relations that make change happen; b) the landscape level is not void of agency; c) 
boundaries between levels are fluid. We conclude that relating to non-human actants and understand how 
to mobilize them for normative goals can help catalyze sustainability transitions 
 
 
1. Introduction 

 
The issue of agency has been gaining prominence in sustainable transition studies. Transitions studies 
were initially criticized for an over-functionalistic approach and for neglecting issues of agency and 
power struggles (Duygan et al., 2019; Farla, et al., 2012; Fischer & Newig, 2016; Grin et al., 2011; Shove 
& Walker, 2010; Smith et al., 2005). This critique led to new theorizing around agency in transitions, 
furthering our understanding about the actions, strategies, functions and roles different actors do or 
perform in a process of transition.  

Understandings of agency in transitions have been based on concepts such as institutional 
entrepreneurship (Duygan et al., 2019; Hassink et al., 2018; Heiskanen et al., 2019; Hermans et al., 2013; 
Jolly et al., 2016), and institutional work (Fuenfschilling & Truffer, 2016; Jolly, 2016; Rogers et al., 
2015). These concepts refer to different actions through  which actors may be able to create new 
institutions, as well as disrupt or maintain existing dominant ones (Duygan et al., 2019; Fuenfschilling 
and Truffer, 2016; Rogers et al., 2015); such as the construction of expectations and visions (Bakker et 
al., 2012; de Haan & Rotmans, 2018; Klerkx & Aarts, 2013; Westley et al., 2013); the creation of alliances 
(Musiolik et al., 2012; Kivimaa et al., 2019a; Westley et al., 2013) or of legitimacy (Kivimaa et al., 
2019a). A few studies have proposed more comprehensive theories on transformative agency (Westley 
et al., 2013), while others have warned against heroic formulations of sole agents, as often depicted in 
the institutional entrepreneurship literature, emphasizing the role of collective actors in transition (Jolly, 
2016; Smink et al., 2015). 

While many studies have improved both our empirical and theoretical understanding of agency in 
sustainability transitions, they have been limited to human agency. In this paper we pay attention to the 
role non-humans agents play in facilitating change –in a case of sustainable food-system transitions in-
the-making. We show that taking non-human agency seriously can help better understand processes of 
transition across multiple levels that may impact the long-term trajectory of a sustainability transition. 
While non-human agents, such as pests, diseases or viruses, can be considered a material foundation 



influencing social change within an MLP framework, ‘real agency’ is most often attributed to human 
actors. Correspondingly, we ask the following research question: 

What is the role of the non-human agent Bragada hilaris in shaping the transitions-in-the-making 
towards more sustainable food-systems in Chile?  

We answer this question by following the relations set in motion through the arrival to Chile´s central 
area of an agricultural pest Bagrada hilaris, or Chinche Africano1 (painted bug). Since its appearance 
(2016), the Bagrada has been destabilizing the local pest management regime –based on high use of 
chemical pesticides (Muñoz-Quezada et al., 2016)– while prompting changes in the practices of 
conventional farmers towards integrated pest management (IPM). By taking the example of the Bagrada 
and its relations to other actors, (humans and non-human), we uncover and analyze the actions and roles 
a non-human actor can play in a process of transition-in-the-making towards more sustainable food-
systems.  

 

2. Theoretical Framework 
 
2.1. Transitions in-the-making  

We refer to a transition-in-the-making as a process that we cannot be certain will progress to an overall 
transition (i.e., the complete elimination of chemical pesticides in the Chilean vegetable food-system), 
but in which we can see the emergence of (new) ongoing practices, networks and framings that question 
and destabilize an existing regime, having the potential to start and lead to a broader transition (Elzen, 
Geels, Leeuwis, & Van Mierlo, 2011). We are thus interested in emergent practices, networks and 
framings that are able to disrupt and challenge institutions (formal and informal), technologies, 
organizational, and political and/or cultural dimensions configuring a pest-management regime based on 
the heavy dependence on chemical pesticides. Furthermore, a transition-in-the-making examines on-
going processes of transition during a limited period of time practices, actions, projects (Loconto et al., 
2017), whether or not these efforts will lead to a transition (i.e. a regime change affecting a broader spatial 
scale). 

 

2.2. Analytical lens: unravelling non-human agency in transitions-in-the-making by connecting the 
Multi-level Perspective and Actor-Network theories         

Building upon Diaz and colleagues (2013) we propose a cross-over and complementary application of 
the Multi-level Perspective theory (MLP) and Actor-Network Theory (ANT). In what follows, we 
explain both theories and how we complement them.  

 

 
1 Bagrada hilaris corresponds to the bug´s scientific name, and Chinche Africano to its common name used by people in 
Chile. In this paper we will used both names. We will make use of the common name Chinche in interviewees quotes, as 
was the name more often used by them, or when we provide a descriptive account of the pest. Whereas, we will use the sci-
entific name Bagrada when referring to the bug as an actant with its own agency.   



2.2.1. The Multi-Level Perspective and agency at different levels 

The multi-level perspective (MLP) depicts transitions as emerging from the interplay of three analytical 
levels: landscape, socio-technical regime, and niches. According to different interactions among these 
three levels, different transition pathways are developed, for instance, transforming or replacing an 
existing socio-technical regime (Geels & Schot 2007).  

The socio-technical regime refers to social and technological arrangements configuring and stabilizing, 
in this case, the dominant Chilean local vegetable-food system (Ingram, 2015), which is usually locked-
in to incremental innovation pathways that hinder transformation (Brunori et al., 2013; Seyfang et al., 
2010). The niche level represents a source for radical innovations that may start a transition process with 
the potential to transform the regime (Geels & Schot, 2007). 

The landscape corresponds to macro-level factors, while being a context of social and physical factors 
where niches and regimes are situated (Smith et al., 2010), being the level that most explicitly addresses 
materiality (Geels, 2011; Svensson & Nikoleris, 2018). Landscape level inducements are fundamental in 
the development of all transition pathways, putting pressure to the regime and opening opportunities for 
niches (Geels et al., 2016; Geels & Schot, 2007). The general assumption is that actors can only respond 
to this level, and that there is no room for agency (Raven et al., 2012), or at least actors cannot influence 
it in the short run (Geels and Schot, 2007). Thus, there is a tendency to include it as a ‘background’: a 
scale with no ‘activities’ (Coenen et al., 2012). Nonetheless, studies have suggested that civil society 
could be a landscape actor insofar as civil society represents general landscape-level cultural trends  able 
to induce regime changes (Seyfang, Haxeltine, Hargreaves, & Longhurst, 2010). In this article we 
elucidate the agency role of a landscape-level actor, the Bagrada pest, in provoking sustainability 
transition in the Chilean agricultural sector. However, we must first clarify how we conceptualize a pest 
as an actor.  

 

2.2.2. Actor Network Theory (ANT) 

ANT can be usefully applied to analyses of technology in research that move beyond the assumption that 
technology is simply an instrument utilized by humans (Latour, 2005). Instead, ANT claims that any 
element of the material and social world can be an actor, or in ANT´s parlance, an actant. Following the 
logic of ANT, any action is the product of a network of actants who have characteristics and capacities 
that work (collaboratively) in a sphere of action. As such, an agent (mediator in ANT terms) is any ‘entity’ 
– whether this is ‘social’, ‘natural’ or ‘technical’– problematizing or destabilizing a network, or enabling 
others to come together by connecting, mediating among them or mobilizing others (Latour, 2005; Sayes, 
2014). Hence, contributing to previously unrealized action (Legun & Henry, 2017; Rosin, Legun, 
Campbell, & Sautier, 2017). 

To be clear, ANT does not attribute intentionality to non-humans neither does it presuppose that agency 
implies intentionality (Sayes, 2014). Intentional human action is a type of action that does not exclude 
other forms of agency, and indeed, must rely on external agencies beyond individual control (Sayes, 
2014).  



Following ANT, humans and non-humans are linked together in a web of relations referred to as actor-
networks (Iskandarova, 2017). Networks (loosely defined) do not naturally and inherently exist, but 
emerge when multiple actants start interacting and form relations amongst them. Being networks 
constituted and re-constituted in actual processes of doing (Arora & Glover, 2017). The stability and 
cohesiveness of a network is a product of the ability of any actant to become indispensable to the 
continuity of the network, enrolling the other participants (Rosin et al., 2017). In ANT, the process by 
which actants make relations is referred as translation. Translation involves four phases:  

 

i. Problematization (actants frame problems and solutions, identifying potential allies to be enrolled 
in their network) 

ii. Interessement (the actions actants employ to interest others to enroll them in the network) 

iii. Enrolment (a successful interessement leads to setting-up the alliances with the interested actants, 
while negotiating and coordinating their roles and interest within the network) 

iv. Mobilizing allies (identifying spoke-persons that legitimately represent the network in order to 
gain support from others and expand the network) 

 

Translation is not a linear process but supposes continuous moves and countermoves among the different 
phases according to on-going (re)negotiations and (re)making of relations between actants. For instance, 
actors may (re)negotiate problem framings and their solutions, and relations between actants can be 
collaborative or conflictual. Relations can also be primarily semiotic or material in ways that become 
mutually constitutive in a network. That is, a material is understood conceptually within a network (i.e. 
the Bagrada is conceptually a pest that eats vegetables within an agricultural network) and a concept is 
only meaningful insofar as it is materially grounded in a network (the meaning of pest management is 
dependent on the material presence of plants and bugs, and may not have the same meaning, or any 
meaning at all, in another set of material relations) (see Law, 2009). This semiotic-material stance of 
ANT helps to account for both the material characteristics and symbolic meanings that enable non-
humans to act in ways that are coherent to us, and it describes how networks are stabilized. 

 

2.2.3. Connecting the MLP and ANT to unravel non-human agency 

Some scholars have pointed-out that it is unclear how relational ontologies –including ANT– can be 
useful to analyze transition dynamics beyond the empirical mapping of cases (Geels, 2010), and to the 
incompatibility between MLP levels and ANT´s flat ontology, which denies the analytical usefulness of 
‘levels’ (Geels, 2011). Nonetheless, studies crossing-over MLP and ANT have contributed to unravel 
how the boundaries of the niche are fluid (Diaz et al., 2013). Furthermore, ANT is not an explanatory 
theory that seeks to explain why or how a network takes a certain form (Latour 2005), but  a method of 
how to examine and describe relations and actions. Hence, in applying ANT the focus should not be in 
mapping the resultant network, but on how the network forms, and the ‘work’ that actants do to create 
and sustain those networks and relationships (Müller & Schurr, 2016).  



We also want to note that the phases of translation resemble many actions recognized by previous studies 
on agency and transitions that have not used ANT. For instance, problematization relates to agents actions 
such vision making, or the framing of problems and solutions (Bakker et al., 2012; de Haan & Rotmans, 
2018; Klerkx & Aarts, 2013; Westley et al., 2013). Agents actions such the creation of alliances (Musiolik 
et al., 2012; Kivimaa et al., 2019a; Westley et al., 2013), connecting actors and facilitating negotiation 
amongst them (Smink et al., 2015; Kivimaa et al., 2019a), are similar to translation phases of 
interessement, enrolment and mobilizing allies. Likewise, the mobilizing of allies relates to what 
previous transitions studies have identified as the creation of legitimacy and institutional support 
(Kivimaa et al., 2019a). Hence, ANT remains coherent with the actions attributed to agents by previous 
works examining (human) agency in sustainability transitions.  

The MLP will serve as heuristic to conceptualize the transition from heavy use of pesticides (regime) 
towards integrated pest management and biological control, and to position in levels the different actants 
involved in this transition-in-the-making. ANT will allow us to follow the Bagrada, tracing the emergent 
networks of relations that surround it. Through further analysis of these networks, focusing on the actions 
and relations of each actant therein, we can better understand the roles the Bagrada and other actants are 
playing within their networks in relation to each other, and these roles and relations´ relevance for 
transitions. 

 

3. Methods 

Qualitative data was gathered between September 2018 and June 2019 in Chile. In order to follow the 
Bagrada, the lead author undertook observation in the Mesa-multisectoral de Bagrada hilaris de Lampa 
(Multi-sector round-table for Bagrada hilaris from Lampa) from November 2018 until July 2019. The 
Mesa is a public-private platform where once a month different actors meet in Lampa, a rural county of 
the greater Metropolitan Region, to discuss how to manage the pest. Among the Mesa participants are 
affected farmers, and public officers from various municipal, metropolitan, and regional departments. 
INIA, a private-public agency aimed at developing agricultural research and extension, and the SAG –
Servicio Agricola y Ganadero– National Agricultural and Livestock Service– the national agency 
responsible for the country´s phytosanitary control and protection, are also engaged. Both agencies are 
funded by the Ministry of Agriculture.  

Observations in the were complemented with six purposive semi-structured interviews conducted with 
participants from the Mesa. Interviews were carried out with two affected farmers, an officer from the 
SAG, two INIA regional extension officers, and a Municipal agricultural officer. Interviewees were asked 
about how they understand, and have been affected by the Bagrada, and what they envision as solutions. 
They were also asked about what they expect from, and contribute to, the Bagrada network that exists 
around the Mesa. A personal history focusing on what has happened since the Bagrada became a 
significant pest was also recorded. Finally, secondary data was reviewed. This included different public 
agency documents related to the Bagrada, as well as news from newspapers and websites. 

 

 



4. Findings 
 

In this section we first reconstruct the actor-network that has been invoked by the Bagrada, tracking the 
relations between different actants (from different MLP levels) that have been enrolled into the Bragada’s 
network. Thereafter, we explain the roles the Bagrada plays within this network, analyzing how, by 
enrolling other actants into its network, it has provoked changes in their roles and relations.  

 
4.1 Networks invoked by the Bagrada: tracking the relations.  

Around September 2016 the Bagrada, also known as the Chinche, arrived for the first time to the central 
area of Chile (Metropolitan Region) (Faundez et al., 2018), eating considerable hectares of vegetable 
crops , resulting in severe losses to farmers (Farmer 1, Farmer 2). Since its arrival, the Bragada has 
problematized the issue of ‘pest management’, enrolling a whole range of different actants from the 
regime into its network, while also triggering the formation of two new regime actors networks: i) the 
Lampa´s Farmers Association, and ii) the Mesa (described above) (Farmer 1, Farmer 2, Interview 1, 
Interview 2, Interview 4) (Figure 1). The Bagrada can be seen as a landscape actant: an external shock 
putting pressure within regime actors from the pest management regime, opening opportunities to the 
Integrated Pest Management and biological control niches, as we further elaborate below.   

Among the first actants enrolled into the Bragada´s network were affected conventional farmers who 
sought help to control the pest by connecting to three other regime actants: pesticides, the Municipality 
of Lampa, and an INIA extensionist (Farmer 1, Farmer 2, Interview 3, Interview 4, Interview 5)..  

One of the first measures of the SAG was testing and registering chemical pesticides to control the 
Bagrada (Interview 3, Interview 4,SAG, 2017). Under a situation of emergency –officially declared 
because of the great damage the Bagrada was causing to farmers´ crops– the SAG approved nineteen 
pesticides that had shown to be effective for controlling the Bagrada (Interview 3, Interview 4; SAG, 
2017). This first measure it was seen as necessary to give farmers a fast and effective response, while 
stopping the Bagrada from spreading to other territories, as both SAG and INIA officers indicated 
(Interview 3, Interview 4). Yet, it corresponds to regime practices associated to pest management; so far, 
most farmers have depended on pesticides for managing the Bagrada, and pests in general. 

During the period that came after this list of 19 pesticides was approved, SAG inspector officers in the 
field noticed that farmers were applying too many chemicals in order to control the Bagrada (Interview 
3, Interview 4). Many farmers were fined by the SAG, and tensions among the SAG and farmers emerged 
due to excessive use of pesticides to control the Bagrada (Farmer 1, Farmer 2, Interview 3, Interview 4).  

Alternative methods to pesticides to help control the Bagrada and reduce chemical applications were 
investigated by INIA extension officers with support of both SAG and FIA (Interview 3, Interview 4). In 
turn, three more actants were enrolled into the Bagrada´s network: i) entomo-pathogenic fungus, ii) 
insect´s pheromones, and iii) plant-trap-corridors. These were being investigated and introduced by INIA 
and SAG officers in farmers’ fields under the two-years project entitled ‘Developing an Integrated Pest 
Management with low environmental impact for mitigating Bagrada hilaris´’, which was mandated by 
the SAG and implemented by the INIA (Interview 3, Interview 4). The relations between the Bagrada 
and the three new network actants constitute promising alternatives to conventional pesticide use by 

a) 
a) 



helping to either reduce or replace chemical use, or at least to avoid chemical spreading over crops 
(Interview 3, 4). Entomo-pathogenic fungi, which are fungi that eat insects, are effectively eating, and 
thus controlling, the Bagrada. Additionally, pheromones have been shown to effectively attract the 
Bagrada, and will allow farmers to remove pheromone-field-traps full of Chinches and, in the case of 
plant-corridors, sprays to be targeting the corridor rather than the crop (Interview 3, 4, 6). Predatory fungi, 
pheromones and plant-based corridors can be considered as actants from the niche, on which’s relations 
to other actants the transitioning towards IPM and biological pest management methods depend.  

We consider INIA, and partly the SAG, as hybrid actors: they belong to the regime level-food-system 
agencies (the Ministry of Agriculture), while also being the actors connecting and translating niche 
innovations (IPM, biological control) to the regime (Elzen et al., 2012). Further and more precisely, we 
consider the INIA, and to a lesser extent the SAG, as regime-based intermediaries (Figure 1.a): they are 
part of the established institutions in the predominant socio-technical regime, but mandated or willing to 
work towards transformative change; as such, they also differentiate from non-transition-oriented regime 
intermediaries (Kivimaa et al., 2019a). As indicated by an INIA officer, ‘the Bagrada  will serve us as a 
tool….we will take it as an opportunity to persist with the issue of reducing and minimizing pesticides 
use’ (Interview 4).  

As mentioned above, farmers also sought help from the Municipality of Lampa (Farmer 1). There, the 
advice and support of the mayor resulted in the creation of the first ‘Asociación de Agricultores de Lampa’ 
(Lampa’s Farmers Association) in history, which now has 74 members, all of which are conventional 
farmers from Lampa. The formation of the ‘Lampa’s Farmers Association’ was a relatively fast process 
taking around two months, during which Lampa´s municipal social workers and lawyers were at farmers’ 
disposal, in order to guide them in social and legal aspects related to what means to constitute and 
function as an organization (Farmer 1, Farmer 2). Since its formation, both the President and Vice-
President have been the spokespersons of the Association in the Mesa-multisectorial de Bagrada hilaris 
de Lampa (Farmer 1, Farmer 2, Mesa Observation).  

The Mesa-multisectorial de Bagrada hilaris de Lampa (Bagrada hilaris Multi-sectoral Roundtable) is 
another network triggered by the damage brought about by the Bagrada. This was born out of the demand 
of the Lampa’s Farmers Association –in their aim to receive support to tackle the Bagrada–, and convoked 
by the Municipality`s Agricultural Office (Interview 5). The Mesa is a multi-sectoral roundtable 
gathering together private actors (farmers) and public agencies from the local, regional and national level. 
Participants of the Mesa include: conventional farmers; Lampa’s Municipality Agricultural Office; INIA 
(Metropolitan Region); the Regional Office of the Ministry of Agriculture; the Regional Office of the 
Ministry of Health; SAG officers from both the regional (field inspectors) and national levels (National 
Officer for protection against pests) (Interview 5, Mesa Observation).  

Mesa participants work together to find solutions for the Bagrada based on sustainable pest management 
methods (Mesa Observation). One of the Mesa actions has been the creation of a radio program 
broadcasted by Lampa´s local radio. aimed to improve farmers and public agencies relations, as farmers 
used to see [SAG] inspectors as enemies (Interview 5). The latter, reflects the conflictual relations that at 
times have emerged, between SAG and Lampa’s Farmers Association with regard farmers excessive 
pesticide use.  



 

 

 

 

 

 

 

One of the latest Mesa achievements has been mobilizing a considerable amount of economic resources 
from the GORE (Gobierno Regional – Regional Government) in order to fight the Bagrada. The Mesa 
lobbied with COREs (Consejeros Regionales – Advisors from the Regional Government), who are 
elected representatives from the GORE to secure funding for the pheromone-traps that have proven to be 
effective to attract and trap the Bagrada (Mesa Observation). Advised by COREs, the initial project of 
testing pheromone-traps turned into a more ambitious one: a project able to educate and reinforce in 
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farmers the implementation of IPM practices, alongside with the other biological methods that were 
proving to be effective (Interview 3, Mesa Observation). Finally, resources for the new project was 
approved by the GORE, and implies the transfer of projects´ findings to a total of 450 farmers in the 
Metropolitan Region, including management alternatives for the Chinche for conventional farmers, as 
well as organic farmers (Interview 4) (Figure 2).  

 

4.2 Roles of the Bagrada in the network 

We can see the Bagrada provoking antagonistic relationships with all other actors in the Mesa, 
destabilizing an existing pest-management regime. Yet, we can see that the Bagrada catalyzes new 
elements being introduced, and new relationships forming within the pest management network so that 
vegetable production can continue. That is, as an antagonist, we see that the Bagrada has reorganized all 
other network actants, while also being an intermediary among these actants relations, semiotically 
holding them together. For instance, while not physically present, the Bagrada is the central conceptual 
actor of the Mesa, as many Mesa participants indicated (Farmer 1, Farmer 2, Interview, 3, Interview 4, 
Interview 5, and Mesa Observation).  As a farmer explained in a Mesa meeting ‘if I am here is because 
of the Chinche’ (Mesa Observation, 05-12-2018). With this we mean that the Bagrada is the actant 
maintaining the network, connecting previously disconnected regime actors, making them collaborate 
and coordinate their actions for a common objective: tackling the Bagrada.  

We can also see how the Bagrada is producing changes in actants´ roles and also in different actants´ 
relations, as we will further explain here. First, triggered by the Bagrada, while also supported by 
Lampa’s mayor, we can see a change in conventional farmers’ role in two senses. First, from 
uncoordinated and disparate actors within the territory to a legally constituted farmers’ organization: the 
Lampa’s Farmers Association. Farmers value the organization they have achieved since the Bagrada 
arrived, signaling that they have realized how having an official organization is useful to them to achieve 
outcomes (Farmer 1, Farmers 2).  

Second, as perceived by both farmers and an INIA officer, the Bagrada has been an opportunity to change 
the relationships among public officers and farmers (Farmer 1, Farmer 2, Interview 4). Since the Lampa’s 
Farmers Association and the Mesa were created, farmers have taken an active role in the search of 
solutions for the Chinche, rather than being, as previously, subjects to which INIA researchers and 
extensionist ‘transfer’ research outcomes. Furthermore, the Bagrada and the work done in the Mesa has 
also produced changes among farmers´ and SAG, as well as a change of role from the SAG. As a farmer 
would indicate: 

‘… the SAG came here and inspected us, saying that we were applying pesticides wrongly. 
But they assume that because you are a farmer you know all the legal, environmental and 
sanitary norms associated to pesticides application. One of the effects of the Bagrada is 
our labor-union is unravelling and we don´t have idea at all. That is why in the Mesa we 
demanded that they train us in legal, environmental and sanitary issues associated to pes-
ticides use’ (Farmer 2).  
 
 



These tensions were exposed by farmers in the Mesa (Farmer 1, Farmer 2, Interview 3). As part of the 
solution, Mesa participants agreed on the implementation of training courses for farmers about the im-
pacts of pesticides, as well as proper and safe use. So far, courses on ‘maximum chemical-residues-
allowed’, ‘credentials for chemical applicants’ have been offered to farmers by public officers from the 
SAG, INIA and the Regional Office of the Ministry of Health. These courses, as well as a change of role 
of the SAG, are perceived by farmers as one of the Mesa´s best achievements, along with the funding 
mobilized from the GORE project (Farmer 1, Farmer 2). As farmers indicated, they value a change of 
role in the SAG, which passed from been merely an inspector of pesticide use to also been a facilitator –
in collaboration with the INIA– to farmers on the proper use of these chemicals (Farmer 1, Farmer 2). 
This change of role of the SAG has also helped to smooth farmers-SAG relations, which in turn have 
allowed them to better collaborate against the Bagrada, while slowly making farmers more aware and 
better informed about legal, health, safe and environmental related to pesticides use (Farmer 1, Farmer 
2, Interview 3, Interview 4). 
 
The Bagrada has been active in connecting previously disconnected regime actors, including farmers and 
public agencies, as well as public agencies that usually worked  uncoordinated; such as the INIA and the 
SAG. Despite these two agencies belong to the Ministry of Agriculture, so far they have rarely worked 
together in addressing pest management issues (Interview 3, Interview 4). Also, by enrolling in the Mesa 
the SEREMI de Salud (Regional Office of the Ministry of Health), and its participation in giving training 
courses to farmers about pesticides damages and adequate use. In spite both the Ministry of Health and 
the Ministry of Agriculture have role in safeguarding adequate pesticides use (i.e. inspecting, testing 
pesticides) both Ministries also use to work uncoordinatedly, independent from each other (Interview 3, 
Interview 4). As indicated by a Mesa member, ‘if we can attribute something to the Chinche is that is has 
helped farmers and public agencies to collaborate, and to realize that working together we can achieve 
better outcomes’ (Interview 4).  

The Bagrada is also producing changes in the relations farmers have to pesticides, requiring new forms 
of knowledge and institutional support, as well as in the role pesticides play within the network, requiring 
the introduction of new pest management strategies. While there are also efforts to change farmers’ use 
of pesticides in vegetable production through legal and social means, to some extent, the changes we 
describe have been compelled directly by the Bagrada and its effects on the very functioning of pesti-
cides. That is, changes in the relation of farmers towards pesticides are not solely due to both the inspect-
ing and educating role of the SAG (which in turn, derived from the excessive use farmers were doing to 
control the Bagrada). If it were up to many of these farmers, they would continue to apply as much 
pesticides as they can (Interview 3, Interview 4). However, the Bagrada is such an aggressive pest that it 
would demand excessive chemical applications for an effective control, which ultimately is not econom-
ically viable for farmers (Farmer 1, Farmer 2, Interview 3, Interview 4).  
 
The lack of an effective response of the Bagrada to pesticides is compelling farmers to realize for the 
first time, that pesticides will not be an effective nor economical solution to tackle the Bagrada, chal-
lenging previous reliance on pesticides. Farmers have come to see that ‘the solution [for controlling the 
Bagrada] will be to research and see which are going to be the best fungus [for a biological control of 
Bagrada], because it was already proven that chemicals did not gave results and that biological control 



is the ideal…Chemicals are not solution because on the one side, it is not business [as an effective chem-
ical control for Bagrada demands too much applications], but also because they harm people´s health’ 
(Farmer 1). 
 
In other words, we can see that the Bagrada changes the function of chemical pesticides, by translating 
them from an easy pest control to one that is expensive and unreliable. This is compounded by the net-
work effects of public concern, regulation, and audits, which also help to reframe chemical pesticides as 
dangerous and undesirable. Without anything to combat the Bagrada, the pest management network is 
unstable, and requires the introduction of new actants to keep the Bagrada in check. Therefore, while the 
Bagrada is changing farmers´ relations to pesticides, as they do not appear effective anymore, niche 
biological control actants –such as predatory fungus– are starting to be more appealing for farmers, gain-
ing a particularly meaningful role in the network and enabling changes to dominant relations between 
farmers and pesticides, characterized by farmers’ strong dependence on chemicals as the primary and 
only means of pest control. 
 

5. Discussion  
 
Here we reflect on our main findings, particularly with regard to three main elements. First, the actions 
and roles of non-human agency in sustainability transitions. Second, the relational nature of agency. And 
third, the implications of our findings for the MLP theory, particularly, in regard to how agents from the 
three MLP levels may interact. 
 
5.1 Non-human agency in transitions: supportive and antagonistic actions and roles that condition 
human agency 
 
By tracing the emergent networks surrounding the Bagrada hilaris, we have illustrated how non-human 
actors play a role in sustainable food-system transitions through the actions of destabilizing regime 
practices and framings associated with pesticides use, creating and intermediating relationships, changing 
the roles of other actors and disrupting their networks, and compelling new actants to join the pest 
management network. One of the reasons the Bagrada was effective at catalyzing transitions was that it 
has multiple network effects: it creates or illuminates the shortcomings of pesticides, the need for new 
organization and knowledge networks, the value of predatory fungi, traps and corridor techniques– that 
create a world in which the IPM niche is rational and practically necessary. These multiple network 
effects, together, can be seen to amount to a broader regime change that includes shifts in institutional 
organization, cultural norms and practices.  

Some of the agentic actions and roles played by the Bagrada are in line with those identified in previous 
studies about agency in transitions. These included connecting previously disperse actors (Fischer & 
Newig, 2016; Kivimaa et al., 2019a, 2019b) from the regime, triggering the creation of alliances and 
networking (Musiolik et al., 2012; Kivimaa et al., 2019a, 2019b; Westley et al., 2013). Further, we see 
the Bagrada playing simultaneously different roles in relation to other actants. While being an antagonist 
to all other actants from its network, the Bagrada has also performed the roles of a catalyst for the need 
of transition towards IPM, and of other actants´ agency as well; a connector (de Haan & Rotmans, 2018), 



triggering the development of two new formal networks of actors committed to defeating it; an 
intermediary or facilitator of these networks both material and semiotic relations; and a supporter (de 
Haan & Rotmans, 2018) of other actors agencies –in our case, of human niche-regime based 
intermediaries that have been striving to push on IPM and reduce chemical use in Chilean agriculture. 
Moreover, the Bagrada is a transformative agent, which emerges in several ways from the findings.  

We see the Bagrada as a transformer in that it has transformed other actants roles and practices and, in 
doing so, it has also changed the relations between actants. The Bagrada has induced or mediated changes 
in the roles of the SAG, pesticides, and biological control agents (i.e. pheromone traps and predatory 
fungi), among other examples depicted in the findings section. At first the SAG was limited to being an 
inspector of farmers´ chemicals use –which generated tensions among SAG and farmers–, to thereafter 
also adopting the role of a facilitator. This change of role in the SAG helped to smooth conflictual 
relations between the SAG and farmers. With regards to pesticides, at the beginning these were the most 
efficient technology to tackle the Bagrada –for both farmers and public agencies–, to later on being 
conceived by public agencies as dangerous artefacts which’s application must be reduced, while 
inefficient and uneconomic technologies to combat the Bagrada for farmers. Whereas, predatory fungi 
went from being unknown or disregarded by farmers, to being an auspicious solution to control the 
Bagrada for them and public agencies. These examples illustrate how fundamental changes in actants 
roles and in their relations are for advancing a transition-in-the-making. 

These findings have the following theoretical implications for understanding (non-human) agency in 
sustainability transitions.  

First, as indicated above, the Bagrada´s capacity of changing actants roles and their relations, constitutes 
a significant role in advancing this transition-in-the-making. This is in line with  Wittmayer and 
colleagues (2017) indication that fundamental changes in the roles of actors and their (changing) relation 
to other roles are a vital element of any sustainability transition. Also ANT translation phases of 
enrolment and interessement emphasize the importance of actions that attempt to constantly (re)work on 
other actants´ roles and relations in order to create, maintain and expand the network. Therefore, 
reinforcing Wittmayer et al., 2017, we consider that the capacity of changing actors roles –by creating 
new roles, breaking down or altering existing ones (Wittmayer et al., 2017)–, should be consider as a 
relevant agentic role within studies and frameworks about agency in transition, and also addressed as 
part of the set of actions of ´institutional work´.  

Second, the fact that the Bagrada simultaneously plays different agency roles –while at the same time 
being an antagonist to all other actants from its network– coincides with previous studies indicating that 
actors´ roles in transitions are erratic, as actors can belong to different (role) categories that change over 
time (Fischer & Newig, 2016). Furthermore, in our case the Bagrada was not only an antagonist to all 
other actants from its network, but also triggered paradoxical actions. On the one hand, producing an 
excessive application of pesticides, while, on the other hand, catalyzing and inducing different actions 
and network effects supporting the feasibility of the IPM niche. These findings challenge binary notions 
of agents as either opponents or supporters of transitions, which has been noted earlier (Geels et al., 
2016). Research on agency in transitions should not focus on the expected roles to be performed by 
different types of actors (i.e. opponents and supporters; government are incumbents, or opponents to 
transitions) as conducted in previous research (Farla et al., 2012), but instead, following Wittmayer et al., 



2017, on the multiple and diverse roles –socially constructed, negotiated and open to change – different 
types of actors may simultaneously play (Wittmayer et al., 2017); something that can be further studied. 

Third, the fact that some of the agentic actions and roles played by the Bagrada have also been identified 
in previous studies about human agency in transitions, as previous authors signal, does not mean that 
non-humans and human agency are equal (Latour, 2005; Sayes, 2014; Svensson & Nikoleris, 2018). 
Although, it shows that there are relevant actions and roles for advancing sustainability transitions that 
both humans and non-humans may do and portray. Furthermore, we do not attribute the Bagrada, and 
other non-humans as well, to material determinism (Latour, 2005; Legun & Henry, 2017; Müller & 
Schurr, 2016; Svensson & Nikoleris, 2018). The Bagrada does not determine human agency, but as we 
have shown in our findings, it has the capacity to condition other actors’ agencies; limiting, enabling or 
supporting their possible actions. Hence, it is important to start taking into consideration non-human 
agency within sustainability transition frameworks and research.  

 

5.2. Agency as relational, constructed and dependent on different actants interactions  

Previous transition studies on strategic agency to support regime change have shown and emphasize how 
agency is relational and constituted by the interactions and dependences among different actors 
(Werbeloff et al., 2016). In our case we can see that a transition to less and responsible pesticide use and 
more biologically-based pest-management strategies had been attempted previously by regime-based 
actors as the INIA and SAG, and efforts were underway to convince farmers to switch onto these 
alternative practices. Alone, these discussions were unlikely to lead to significant practical change in the 
short-term. However, the existence of these efforts influenced the significant effects that the Bagrada had 
on pest-management, as the tools and discourses of IPM and biological controls were readily available 
and pushed by the INIA, mainly. Likewise, we could see chemical regulations and SAG as influencing 
the effects of the Bagrada, as together they shaped the development of new training courses on chemicals 
and residues. We can also see how their actions for creating farmers´ awareness about an informed and 
responsible pesticides use, and encouraging them to adopt IPM and biological control methods, are 
supported and dependent on non-human actants; including the Bagrada, predatory fungi, plant-based 
corridors. Further, the predatory nature of the relationship between the Bagrada and an entomo-
pathogenic fungus has led to an expansion of research and a promising pathway forward for biological 
controls. While we focus on the Bagrada as a non-human agent, it is not a bounded, solitary actor, but 
the agency it has is very much defined by its network relations. 

This serves to emphasize the ways that an agent is, in part, defined by other humans and non-humans’ 
capacity and likely to be changed by them. As such, our findings underpin previous transition studies 
emphasizing agency as relational and constituted by  the interactions and dependences among different 
actors (Werbeloff et al., 2016; Rossi et al., 2019); including both humans and non-humans (Rosin et al., 
2017). Our findings also are in line with those studies drawing from institutional theory concepts such as 
institutional work and collective-institutional entrepreneurship that refrain from notions of heroic change 
agents that are able to bring-up systemic change on their own (Jolly, 2016). Therefore, we recognize the 
possible need to go beyond transformative agency frameworks that explain transformative change as the 
outcome of particular strategies played by transformative agents (Westley et al., 2011), or, as the 



consequence of the intentional actions of different typological actor roles, that is, ideal types of trans-
formative change agents with different strategies and abilities (de Haan & Rotmans, 2018). In turn, we 
have shown how research about agency in transitions can benefit from theoretical approaches that allow 
us to capture the relational and interactional dynamics among multiple and diverse agents –human and 
non-human– involved in transition processes. For instance, following the work of Kivimaa et al., 2019b 
who use an ‘ecology of intermediaries’ perspective (or, as in our case, an ‘ecology of actants’). Such a 
perspective emphasizes that, while some type of intermediaries (e.g. niche, systemic) are the most im-
portant for transitions, these need be complemented by a full ecology of intermediaries; including regime 
based intermediaries (Kivimaa, et al., 2019b). Or, in line with the authors of previous transition studies, 
through the application of relational approaches such as ANT (Geels, 2010; Genus & Coles, 2008; Garud 
& Gehman, 2012; Diaz et al., 2013) or assemblages, which conceive agency as a result from the relations 
of heterogeneous entities, both human and non-human (Müller & Schurr, 2016). As such, they can help 
us not only to address non-human agency, but also to examine the interdependences among diverse 
agents. In view of our findings, we argue that complementing   the MLP with ANT can help us to under-
stand the interactions among the actors across different levels involved in a transition-in-the-making, and 
how their agencies relate to each other.   
 
 
5.3. Implications of non-human agency for the MLP: actants’ interactions at different MLP levels 

Our analysis and findings have two theoretical implications for the MLP as an heuristic to understand 
and structure transitions.  

First, the case of the Bagrada shows how a whole network of both human and non-human actants dis-
tributed across the three MLP levels (and intermediate spaces between levels) are involved in the transi-
tion-in-the-making process. These findings support Jørgensen  (2012) who argues that agency for transi-
tions is not necessarily confined to any particular level, while actors engaged at all levels are not working 
in isolation. Our findings also concede with previous studies indicating that distinctive boundaries be-
tween niche and regime become less clear empirically as the MLP implies (Smith et al., 2010), and that 
niche boundaries are not so clear cut but fluid, continuously (des)enrolling new actors (also from the 
regime) and redefining the links that hold the network together (Jørgensen, 2012; Diaz et al., 2013). In 
the case of the Bagrada we see this in the difficulty associated with categorizing biological pest agents 
as niche or landscape actants, as well as in the important role for advancing the IPM niche played by the 
INIA and SAG regime-based intermediaries, and the fact that the network of actants supporting the IPM 
niche belong to the landscape, regime, and regime-niche intermediate levels, rather than to the niche 
level. This reinforces previous studies that, through a crossing-over between MLP and ANT, have un-
raveled the fluidity of niches (Diaz et al., 2013).  
 
Second, supporting previous studies (Antadze & McGowan, 2017; Svensson & Nikoleris, 2018), the 
landscape no longer appears as a level without agency, void of actors (or actants) performing functions 
that help to advance transitions (Fischer and Newig, 2016), nor as a level in which its material aspects 
lack autonomous causal efficacy (Svensson & Nikoleris, 2018). As indicated by Kivimaa et al. (2019b), 
there is a lack of studies on regime-landscape and landscape-level intermediation. We have shown how 
non-humans actants at the landscape level are relevant agents, and argue that this deserve further 



attention. Our findings demonstrate how a landscape non-human actant –the Bagrada– is the agent caus-
ing, supporting, and reinforcing the transition from heavy chemical use to other more sustainable meth-
ods. The usefulness of distinct levels for the understanding and categorization of agents, and actors in 
general, has already been questioned by previous studies (Bilali, 2019; Elzen, Van Mierlo, & Leeuwis, 
2012; Jørgensen, 2012; Shove & Walker, 2010; Smith, Voß, & Grin, 2010). Analytically, actors cannot 
be attached only to one level, for example, niche-actors, regime-actors; empirically, actors are involved 
in transforming and intervening at all levels, without necessarily the MLP explicit about distinguishing 
between them (Jørgensen, 2012).  
 
 
6. Conclusion 

While agency in transitions has received considerable attention lately in transition studies, this is focused 
on agency of humans. Despite non-humans within transition studies –such as infrastructures or the natural 
environment–have been recognized as relevant factors influencing sustainability transitions. By 
answering the question ‘what is the role of the non-human agent Bragada hilaris in shaping the 
transitions-in-the-making towards more sustainable food-systems in Chile?’ we have shown that non-
humans can be relevant agents in provoking and catalyzing a process of transition, simultaneously doing 
and performing varied agentic actions and roles that disrupt the regime and reinforce a transition-in-the-
making process. Furthermore, they also conditioning human agency: limiting, enabling or supporting 
humans possible actions. Therefore, we conclude that non-humans can be an important foundation 
influencing human agency and overall social change for transitions, and thus should be integrated 
alongside human agency within research and frameworks regarding agency in transitions; something that 
deserves further research.  

In line with previous studies (Diaz et al, 2013), a crossing-over between the MLP and ANT proved fruitful 
for our research. The MLP allowed us to place actants at three different levels, helping us to unravel that 
diverse human and non-human actants from all levels are involved in a transition. ANT allowed us to 
trace and analyze the actions and relations of each actant within emerging networks of relations, which 
further allowed us to understand actants interactions across all MLP levels. Given this, we contend that 
research about agency in transition may benefit from crossing-overs with ANT, or other relational 
approaches, that allow to address non-human agency, as well as agency as a composite involving both 
humans and non-humans action and relations.   

We are aware that our conclusions are derived from a single case study. While this study could be repeated 
in other places and at other scales, varied forms of non-human agents should be further research as well 
in transition studies. Moreover, while our findings showed the positive effects of a non-human agent in 
catalyzing a transition-in-the-making, further research should examine the ways in which non-humans 
might block sustainability transitions and, in general, the multiple and varied ways in which humans and 
non-humans interactions help to either advance and hinder sustainability transitions.  
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1. Introduction 

Econometric studies often include patent count statistics for measuring knowledge creation and 

innovation activities. Patents as dependent variable are used for evaluating various innovation 

policy instruments or entire policy mixes. For example, for the case of support policies for the 

development and diffusion of renewable energies (RE), several econometric studies for 

different countries have been conducted. These empirical results are relevant for the on-going 

regulatory debate on instruments for achieving emission reduction as well as on the innovation 

impact or technological diffusion objectives (Ringel, 2006; Jägemann, 2014; Baur and Uriona 

M, 2018). The new mission orientation in economic and innovation policy has been 

acknowledged by researchers and policy makers as a new way of policy making by following 

stating objectives for the development and diffusion of technologies in order to achieve 

missions (Gassler et al., 2008; Dachs et al., 2015; Mazzucato, 2018). However, the quality and 

the intensity of state interventions for achieving missions and objectives are still subject to 

intense discussion. Scholars with a sceptical view on policy making such as neoclassical 

economists emphasising problems explained by Public-Choice-Theory, the German 

“Ordoliberal” school or the “Austrian” school of economists (Schmidt, 2018), prefer market-

based solutions such as green certificates  for the support of renewable energies or the emission 

trade scheme as suitable policy instruments for achieving emission reduction and diffusion 

objectives (Ringel, 2006). Other scholars put emphasis on the technology-specific 

requirements for creating market niches and discovering the potential of different technological 

options (Dreher et al., 2016; Gawel et al., 2017). Not only from a sustainability transition 

viewpoint, but also from a neoclassical or evolutionary economics perspective, rationales can 

be concluded for technology-specific subsidies such as feed-in tariffs for creating markets for 

renewable energies.  

Looking at the empirical literature, some studies evaluate the innovation impact of policy 

instruments by using patent data. However, the results of such studies are ambiguous. While 

Johnstone et al. (2010) found a positive impact of environmental policies on patents through 

analysing a cross-country panel data set, Wangler (2013) focused on RE technologies in 

Germany and shows that a policy-induced market growth through feed-in tariffs spurs patent 

activities, but this impact differs among the technologies.  

Böhringer et al. (2017) delivered a study on the technology-specific innovation impact of feed-

in tariffs relevant RE (solar photovoltaic, wind, biomass, hydro and geothermal energy) on 

patent activities in Germany, including the low feed-in tariffs of the Electricity Feed-in-Law 

(“Stromeinspeisegesetz”, SEG) since the year 1990 and the much higher feed-in tariff scheme 

of the Renewable Energy Act (“Erneuerbare Energien Gesetz, EEG) since the year 2000. They 

concluded that feed-in tariffs, in general, have a positive impact on patent activities, but “the 

findings also suggest that the inducement effect of the EEG feed-in tariffs is, at best, not 

significantly different from that of the SEF tariffs” (Böhringer et al., 2017: 546), although 

several other arguments would favour a stronger innovation impact from the much higher feed-

in tariff scheme of the EEG and its amendments since the year 2000 (del Río and Bleda, 2012; 

Fraunhofer ISI, 2014). In an early version of this study, the innovation impacts of feed-in tariffs 
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under the EEG were considered to be “insignificant in the case of photovoltaic, wind and 

geothermal while the coefficients show even significant negative innovation impacts in the 

case of biomass and hydro technologies” (Böhringer et al., 2014: 3).  

As the process of the governance of innovation diffusion is continuing and the objectives of a 

complete RE production not yet achieved, further adjustments of policy designs are discussed 

at the national or the European level (Nestle, 2018; Fell, 2019). Therefore, it is important to 

consider the insights of evaluation and monitoring studies on the impact of innovation policy 

instruments on the diffusion or RE, on other research and innovation activities, and for the 

emission reduction.  

At the example of the German case, this paper contains an analysis on the insights and 

limitations of patent indicators for evaluating innovation policy instruments for the governance 

of innovation diffusion, in general, and for the German renewable energy feed-in tariffs, in 

particular. The objective of this study to describe why it is necessary to connect theoretical 

insights on the rationales of the governance of innovation diffusion with the measurement 

practice for monitoring and evaluating the impact of instruments and policy mixes.  

As patents represent a throughput indicator of knowledge creation (Grupp, 1998), they are not 

an innovation indicator for direct objectives of mission-oriented innovation policies (such as 

diffusion or emission reduction objectives). However, patent indicators help to understand how 

far diffusion-oriented innovation policy making helps to address and support R&D activities, 

which might be necessary or useful for achieving the diffusion of new technologies. 

Nevertheless, as patent activities cannot be related functionally to the spending for feed-in 

tariffs or subsidies and are dependent on the state of maturity of the related technology, an 

econometric approach using patents as evaluation indicator in form of the dependent variable 

suffers from limitations in the interpretation of results. 

As a consequence, this paper applies an alternative approach for the use of patent indicators. It 

takes advantage of an application of the technological life cycle assessment method of Haupt 

et al. (2007) in the context of patent activities related with RE at the power market in Germany. 

The present paper is structured as follows. The first section reviews the understanding of patent 

activities as an innovation indicator, its use as a dependent variable in econometric studies on 

demand-sided policy instruments for the diffusion of RE, and a theoretical critique on this 

methodological approach. In the second section, the alternative methodology following a 

TLCA approach and the patent search strategy for the case of the German RE technologies are 

explained. The third section presents the descriptive and analytic results of the application of 

the TLCA approach on patent data for RE technologies in Germany. The fourth section embeds 

the empirical results from the TLCA approach in other studies on the innovation impact of 

feed-in tariffs in Germany. At the end, some concluding remarks are made in order to describe 

the implications for the policy debate on demand-sided policies for the governance of 

innovation diffusion, the limitations of this study, and open questions for further research. 
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2. Patent data as innovation indicator for evaluating policies 

2.1 Patent activities as innovation indicator 

Patents represent a property right on codified knowledge reflecting new technological 

developments. Only the patent owner is allowed to use the patented knowledge for commercial 

reasons. Hence, from a microeconomic point of view, the inventor has enough incentives for 

research and development (R&D) activities, because he can profit from a temporal monopoly 

of the results of the self-conducted R&D (OECD, 2009: 21-24). As a legal construction, a 

patent requires a technological invention to fulfilling three properties: novelty, a higher quality 

level compared to existing knowledge or technologies, and a commercial application (Grupp, 

1998: 156-157).  

Research in innovation economics, management, and policy uses patent statistics as an 

indicator for measuring innovation (OECD, 2009: 26-28). However, as demonstrated by 

(Grupp, 1998: 141-144), measuring innovation via patents delivers only a part of the inputs, 

activities and successes of innovation activities. Grupp proposes a three-folded innovation 

indicator typology. Input indicators focus on the resources used for R&D and other innovation 

activities. Apart from the monetary expenses for R&D or for the use of licensed knowledge, 

these resources can be measured through the research personnel in firms or through the number 

of professors or researchers in the innovation system (Grupp, 1998: 189-200). Following 

Schumpeter’s well-known distinction between invention and innovation, Grupp (1998: 141-

188) introduces the category of throughput indicators for patents, publications or other 

bibliometric indicators, which are important for analysing innovation activities without 

knowing whether they will be successful (Nagaoka et al., 2010: 1086). The R&D throughputs 

represent the codified knowledge created from the used resource inputs above. Tacit 

knowledge, on the contrary, is not included, as it comes from experimenting with new routines 

and experiences, which are supposed to be not codifiable (Dasgupta and David, 1994). Proxies 

for tacit knowledge can be found at the input side, for example via R&D personnel, being 

responsible for the creation of all kinds of knowledge (Grupp, 1998: 159-160), or by output 

indicators (Grupp, 1998: 200-226). Measuring the innovation output follows a multitude of 

options – from counting successful product or process innovations at the market to the 

measurement of cost reductions or technology-specific performance improvements.  

For patents – as for all innovation indicators – their contributions and limitations for measuring 

innovation needs to be considered. One crucial advantage is the digital supply of a large amount 

of patent data. The databases of patent offices, granting or rejecting patent applications, contain 

a variety of qualitative indicators, like abstract texts or the detailed patent description, and 

qualitative indicators, such as patent counts for specific technologies and forward or backward 

citations (Haupt et al., 2007; Gambardella et al., 2008). For other researchers in a technological 

field, the spread of the information in a patent is important in order to continue mutual learning 

– without violating patent holder’s rights. For social sciences, patent databases contain data on 

the existence and the development of technologies and innovation, which no other innovation 

indicator can provide in such a comparable and broad way, including all technological fields 

and countries (OECD, 2009: 21-24; Nagaoka et al., 2010: 1085-1086). The systematic record 

and legal verification of technological innovation activities is the most characteristic advantage 
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of patent data as innovation indicator. Though cross-country comparisons suffer from possible 

differences between the review criteria and processes in the different national patent offices, 

comparisons of patent activities between different technologies or sectors in the same country 

or region are easy to perform thanks to the similar patent system (OECD, 2009: 14). 

For the different types of patent statistics, specific strengths and weaknesses need to be 

discussed. While patent application data are accessible even for present times and, hence, until 

the current edge, statistics on granted patents have a time lag resulting from the duration of the 

examination process between the application and the patent grant. As these time lags may be 

different from patent to patent, valid statistics on patent grants are accessible only after far 

more than one year. Moreover, as a throughput indicator of R&D and other kinds of innovation 

activities, patents do not necessarily indicate the creation of useful knowledge being applied in 

marketable products or production processes. Patent statistics alone do not provide any further 

information on the disruptiveness, the economic value or the applicability of patented 

knowledge (OECD, 2009: 27-30). Even though it is possible to achieve a better judgement on 

the value of patents, for example via quantitative analyses of citations or international patent 

families, patent data alone are not sufficient to evaluate patented knowledge (OECD, 2009: 

135-145; Nagaoka et al., 2010: 1112-1117). 

However, serious disadvantages come rather from the limited scope of patenting within the 

much broader variety of innovation activities and not from the lack of large, well-structured 

databases. As explained by the indicator scheme of Grupp (1998: 141-144), patents only 

provide insights on one part of the knowledge production. Neither tacit knowledge from 

learning and creating new routines in the utilisation of technologies within firms, nor codifiable 

knowledge in publications are considered by patenting. Furthermore, patents and other 

throughput indicators such as scientific publications do not provide further information on the 

success of the created knowledge for the development and diffusion of marketable innovations. 

Only output indicators can be used to this aim, for example in measuring the cost development 

in the course of an innovation process or the concrete technological performance improvement 

coming from a patent. Yet as the development of output indicators often cannot be traced back 

to knowledge within a specific patent, it is difficult to connect dynamics of output indicators 

with specific patents (OECD, 2009: 27-30). 

Therefore, studies using patent statistics as a proxy for the innovation impact of policy 

instruments need to consider that patents alone do not provide the whole variety of innovation 

activities. It depends on the analysed policy instrument, whether an evaluation by patent 

statistics makes sense. If policy instruments support innovation activities which are not 

considered by patents (or only to a limited degree), an evaluation based on patent statistics will 

be incomplete and might be misleading. 

The following subsection provides an overview on econometric studies using patent statistics 

as dependent variable for measuring the innovation impact of policy instruments in the context 

of energy transitions in OECD countries and in Germany. Section 2.3 discusses how these 

methodological approaches and the use of patent indicators fit to the theoretical rationales of 

policy instruments and targeted innovation activities. 
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2.2 The use of patents in econometric studies for policy evaluation 

Seven studies are chosen for describing how patent indicators are used in econometric studies 

for evaluating innovation policy instruments, with a focus on the demand side and related 

innovation instruments such as feed-in tariffs. While Johnstone et al. (2010), Popp et al. (2011), 

and Hille et al. (2020) performed a cross-country analysis, the other studies focused on the 

German RE at the electricity market. As these two studies influenced the methodological design 

of the other studies on the German case, they are included in this review. An overview on 

evaluated policies, the use of innovation indicators, main conclusions and other methodological 

design principles is provided in Table 1 placed in the appendix. 

Johnstone et al. (2010) use patent applications as dependent variable for evaluating feed-in 

tariffs and RE targets as continuous and other policies such as tax incentives as binary 

explanatory variables. Their dataset contains 25 industrial countries in a time period between 

1978 and 2003 and focus on several RE technologies: wind, solar, ocean, biomass, and waste 

energy. As patent indicators represent a count data, only Poisson or negative binomial models 

are suggested for the use of patents as dependent variable (Maddala, 1986; Cameron and 

Trivedi, 2013). Johnstone et al. (2010) and the other selected studies including patents as 

dependent variable use negative binomial regression models (Wangler, 2013; Lindman and 

Söderholm, 2016; Böhringer et al., 2017), which are supposed to be more efficient (Lawless, 

1987; Blundell et al., 1995). Johnstone et al. (2010: 146) conclude that “policy, rather than 

prices, appears to be the main driver of innovation”. Especially the ratification of the Kyoto 

protocol and increases in public R&D expenditures have a significant positive effect on RE 

patent applications. Feed-in tariffs only show a positive effect on solar energy patents, but no 

significant effect for the other technologies. Therefore, feed-in tariffs are claimed to have no 

additional effect “above and beyond the role that other policies play” (Johnstone et al., 2010: 

148).  

Popp et al. (2011) follow a different approach in conceptualising patent applications, which are 

assumed to be not simple count data, but knowledge stocks. They aggregate annual patent 

applications and adjust their values by two dimensions. The rate of decay indicates the 

devaluation process of knowledge in older patents. The rate of diffusion considers the time 

delay until knowledge is available to other researchers. Moreover, they propose to construct 

knowledge stocks. As a basis of a knowledge stock, they describe two possibilities: the simple 

patent count or a filtered patent count including only those patents which are applicated in 

several countries. Each of these can be weighted by the specific family size of each patent (e.g. 

Lanjouw and Schankerman, 2004). Thus, the study applies four different conceptualisations of 

knowledge stocks (simple patent counts, simple patent counts weighted by family sizes, filtered 

patent counts, and filtered patent counts weighted by family sizes) in order to test for the best 

fit (Popp et al., 2011: 652-656). 

The knowledge stock is used as one of several explanatory variables besides policies such as 

the Kyoto ratification, feed-in tariffs, certificates or the per capita production of natural gas, 

coal or oil as other possible triggers for RE installations. For the evaluation of the role of these 

variables, Popp et al. (2011) use RE capacity investments as dependent variable. Their dataset 

includes 26 OECD countries for a time period between 1990 and 2004. Their results support 
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the finding of Johnstone et al. (2010) that policies, notably the Kyoto protocol ratification are 

important for RE investments. Feed-in tariffs only show a positive effect on biomass 

investments, whereas a small positive effect for all investigated technologies results from the 

patent knowledge stock increase (Popp et al., 2011: 661). 

Wangler (2013) uses patent grants by the application date as dependant variable in a negative 

binomial model like Johnstone et al. (2010), but focuses on Germany and tests whether “policy-

induced demand, R&D and structural change in the energy sector in Germany are accompanied 

by innovative activity” (Wangler, 2013: 227). Instead of concrete policies, he evaluates the role 

of the supply and the demand side for innovation. The supply side is conceptualised by public 

R&D expenditures for the different investigated RE and the demand side is included via the 

market size of the installed RE capacities. Other than Johnstone et al. (2010), Wangler (2013) 

uses time lags within their model. Between patents as dependent variable and installed RE 

capacities as independent variable, a time lag of one year is included in order to represent the 

delay between learning from the market formation and patenting (Wangler, 2013: 222). In order 

to test for serial correlation, the author employs a fixed-effects ordinary least squares model 

and a non-linear first-order autoregressive model. Only if the results in all models point in the 

same direction, the results of the baseline negative binomial regression model are accepted 

(Wangler, 2013: 221).  

The results suggest a positive impact on patent activities by both, supply and demand side. 

However, for the demand side, the results are less robust for analysing technologies separately. 

Technology specific aspects such as the maturity of technologies might influence the impact of 

demand-pull policies (feed-in tariffs) on innovation activities. Furthermore, Wangler (2013: 

224-227) tested, whether there has been a structural break in patent activities from the old SEG 

feed-in tariff scheme to the much higher and better guarantied feed-in tariffs of the EEG since 

the year 2000. Though positive effects can be found, a structural break cannot be assessed. One 

explanation for this may be that only the first five years of the EEG are included in the study, 

but effects on patenting occurred later, as demonstrated in descriptive statistics (e.g. Cantner et 

al., 2016: 1173). 

In contrast to previous studies, Böhringer et al. (2017) focus only on one instrument, the feed-

in tariffs for RE in Germany and their innovation impact. The model approach uses annual data 

on the average feed-in tariffs for each of the observed RE technologies as independent variable. 

They provide an analysis for seven RE technologies: solar photovoltaic, wind onshore and 

offshore, biomass, biogas, geothermal, and hydro energy. The innovation impact is measured 

by patent applications as independent variable in two different ways. While patent applications 

to the German patent office cover all patent activities from Germany and abroad for the German 

market, the counts of patent families developed by German inventors show all patent activities 

coming only from Germany (Böhringer et al., 2017: 547-548). In order to handle the count data 

of patent indicators, they apply both a negative binomial model supposed to be more efficient, 

and a Poisson fixed effect model with cluster-robust standard errors, providing more robust 

estimators. Both models are applied for each of the two patent indicators. A time lag of one 

year is included between feed-in tariffs and the patent variables (Böhringer et al., 2017: 548-

549).  
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In contrast to previous results, public R&D spending, included as a control variable, shows no 

significant effects on patent activities. In line with Johnstone et al. (2010), the average effect 

of feed-in tariffs and the market formation for all RE is positive and significant. However, the 

analysis of the technology-specific feed-in tariffs for each RE technology leads to contrasting 

results. The impact of feed-in tariffs is positive and significant for all technologies except 

biomass, but , “with respect to the magnitude of the effect, the results show that while the 

positive innovation impact of feed-in tariffs is much stronger with respect to wind technologies, 

the innovation impact is much weaker in solar PV technologies” (Böhringer et al., 2017: 551). 

Furthermore, they conclude that the much higher feed-in tariff scheme of the EEG “is, at best, 

not significantly different from that of the SEG tariffs“ (Böhringer et al., 2017: 552). 

Cantner et al. (2016) use the size and co-operation intensity of co-inventor networks deduced 

from patent data in order to evaluate policy instruments for solar and wind energy in Germany. 

They apply an ordinary least squares time series regressions model with annual installed 

capacities as an indirect proxy for the market formation, different R&D funding indicators for 

the supply side effects, and systemic instruments supporting research collaborations via 

financial incentives as explanatory variables. Their results confirm positive effects of supply-

sided R&D funding on innovation activities with respect to the size and intensity of co-inventor 

networks. The demand side has a positive impact, but in agreement with Johnstone et al. (2010), 

the effect is far stronger for solar photovoltaic than for wind energy research networks. 

Systemic instruments are complementary to demand pull in fostering collaboration and show 

a positive effect on wind, but not on solar energy.  

Lindman and Söderholm (2016) look at the impact of feed-in tariffs and public R&D support 

on patent applications for wind energy between 1977 and 2009 in Germany, Denmark, Sweden 

and Spain. They find a clear positive effect from feed-in tariffs and public R&D support from 

their negative binomial regressions. As Cantner et al. (2016), they put emphasis on the 

complementary role of both sides of the innovation policy toolkit, but consider in addition the 

role of governance. Higher feed-in tariffs are not necessarily desirable. While high patent 

activities at an earlier stage of maturity can be triggered by a higher policy support, patent 

activities are coming automatically at later stages of maturity, when markets and innovative 

competition between firms emerged. Therefore, at later stages of maturity lower feed-in tariffs 

are reasonable, as exerted by countries in order to guide the wind power sector towards a market 

structure. 

Hille et al. (2020) use patent application data as dependent variable for investigating the 

influence of a multitude of policy instruments in 194 countries from 1990-2016. They classify 

the investigated policy instruments in six policy cluster (research, development and 

deployment (RD&D), carbon trading, feed-in tariffs, quotas, fiscal incentives, and targets for 

RE diffusion). 11 policy instruments are aligned to these clusters. Public spending and 

subsidies, tax reductions or tax credits, for example, belong to the fiscal incentives cluster. 

Public competitive bidding, net metering or state-set feed-in tariffs belong to the feed-in tariff 

cluster. As the integration on concrete feed-in tariff levels or qualitative regulatory properties 

hampers the comparison between different countries, the authors use two types of explanatory 

policy variables. The policy design variables consist of a multitude of binary data on the 
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implementation status of RE support policies. The second type of regulation intensity is 

covered by two indicators: the share of RE in the total electricity mix as a proxy of the strength 

of the specific policy instruments and the policy duration in number of years since the 

introduction.  

Using a negative binomial model approach, Hille et al. (2020) perform two series of regressions 

for the policy clusters and the policy instruments as explanatory variables. They find that all 

RE support policies have a positive significant effect on patents, such that a policy mix seems 

to be useful for accelerating innovation for RE diffusion. RD&D programs, fiscal incentives, 

and targets have the strongest impact of the policy clusters. Within the feed-in tariff cluster, 

only state-set feed-in tariffs have a positive impact, whereas competitive bidding or net 

metering are not supporting patent activities. In general, stronger innovation effects are found 

for the solar energy patents than for wind energy, perhaps due to the lower stage of maturity of 

photovoltaic.  

Summarising the methodological approaches and empirical findings in the presented studies, 

it can be concluded that positive innovation impacts of policy instruments for RE can be found. 

All studies conclude, that the demand side including feed-in tariffs as one demand-sided policy 

instrument plays an important role within the policy mix for innovation activities. However, 

the effects are often difficult to interpret in a more concrete sense, as studies often only consider 

binary variables for the existence of feed-in tariffs. Böhringer et al. (2017) attempt to provide 

an analysis of the impact of specific feed-in tariffs for all technologies including their dynamic 

adjustment process. Their results are ambiguous, because the positive impact of feed-in tariffs, 

in general, is contrasted by the finding that the higher feed-in tariff scheme of the EEG did not 

lead to a significant positive shift in patent activities compared with the SEG.  

Apart from discussing the transition from the SEG to the EEG in Germany or the role of state-

set feed-in tariffs compared to tendering, the complexity of design properties of feed-in tariffs 

is not included in econometric studies. This is reasoned by methodological difficulties of the 

econometric approach. Furthermore, the use of patents as dependent variable in most of the 

studies is often not discussed from a theoretical point of view. The debate on the role of the 

supply and the demand side in these studies concerns the role of policy instruments, but not the 

specific targeted innovation activities. Supply-sided policy instruments often address R&D 

spending and innovation input, whereas demand-sided instruments are interested in diffusion 

objectives as innovation output. Patents as throughput indicator may be a further objective of 

R&D activities, but are definitely not directly addressed by feed-in tariffs or other instruments 

of the demand side. Therefore, the following section focuses describes how the use of 

indicators needs to be reasoned from a theoretical point of view and how these theoretical 

insights affect the interpretation of the econometric studies mentioned above. 

 

2.3 A theoretical viewpoint on the use of patents for evaluating policies 

Most of the foregoing studies use patents in order to evaluate different instruments of the supply 

side (e.g. public R&D support) and the demand side (e.g. feed-in tariffs, tax incentives or 

quotas). From a theoretical viewpoint this is often reasoned with reference to the science-push 
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vs. demand-pull debate. The science-push idea follows the argument that innovation activities 

and processes are induced and supported by scientific advances as a prerequisite for 

technological development and the diffusion of innovations in markets (Nemet, 2009: 701). 

This rather linear understanding of innovation processes goes in line with the idea that patents 

are an indicator in the middle of the innovation process, a throughput from R&D activities and 

prerequisite for marketable technological progress (Grupp, 1998). However, the science-push 

is contrasted by the demand pull hypothesis, which emphasises the role of changes in market 

conditions and demand preferences in triggering R&D activities in firms to specific directions 

in order to maintain or increase future profits (e.g. Schmookler, 1962). Following this debate, 

several empirical studies attempted to group instruments into these two viewpoints in order to 

compare their effects on patents – as it was done from the beginning of the debate (Schmookler, 

1966; Schmoch, 2007).  

One crucial criticism on the push-pull debate is the omittance of interaction effects of both 

sides, which has been acknowledged by some of the studies presented above (Wangler, 2013; 

Cantner et al., 2016; Lindman and Söderholm, 2016; Hille et al., 2020). Yet, apart from a simple 

consideration that both sides play a role in fostering innovation, no further insights are 

delivered by these studies. Swann (1994) points out that science push and demand pull are not 

sufficient to explain innovation processes. Interaction effects need to be considered from 

theoretical point of view as well, leading to non-linear innovation approaches and cyclical 

models on how demand and supply influence each other. Schmoch (2007) or Meyer-Krahmer 

and Dreher (2004), for example, conceptualise a double boom cycle in order to explain the 

earlier role of science push and the laggard role of demand pull. While Schmoch (2007) 

demonstrates the existence of double-boom cycles via patent data on different technological 

fields, the conceptual contribution of Meyer-Krahmer and Dreher (2004) puts emphasis on the 

importance of considering multiple indicators for measuring the level and the scope of 

innovation activities at the different stages of their Science-Technology-Cycle.  

The importance of interaction effects is reflected by the growing literature on innovation policy 

mixes of demand, supply, and systemic instruments (e.g. Flanagan et al., 2011; Cunningham et 

al., 2016; Rogge and Reichardt, 2016; Edmondson et al., 2018; Magro and Wilson, 2018). 

Often, the effects of policies found in the related innovation system cannot be clearly separated. 

An increase of private research activities can be the result of a science-push in basic research, 

largely funded by public R&D expenditures. Yet, the motivation for considering a path-

breaking scientific advance in the business models and technological structures within firms 

can come from shifts in the demand; for example, stronger preferences for sustainable products 

or digital services shift the focus of firms with respect to observing the results of other R&D 

and to their own R&D activities.  

Rogge and Schleich (2018) provide an analytical framework of these motivations for 

innovation. Following del Río (2009), the framework contains firm-internal and external 

factors. Firm size, access to financial resources, the own technology portfolio and experiences 

are firm-internal factors supporting the motivation to innovate. Moreover, demand pull and 

technology push as well as the policy mix context for the firm are considered as firm external 

factors. Rogge and Schleich (2018: 1640-1642) describe four important policy mix 
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characteristics: consistency, credibility, comprehensiveness and coherence. Applying these 

factors as explanatory variables in a study on survey data from firms of the RE sector at the 

German power market, they conclude that the firms’ perceptions on consistency and credibility 

of policy mixes play a crucial role for their innovation expenditures. Thus, they provide 

evidence for the importance of the policy mix perspective for mission-oriented innovation 

policy approaches such as the German energy transition.   

Mission-oriented innovation policies (Gassler et al., 2008; Dachs et al., 2015; Mazzucato, 

2016) are characterised by four design properties. They consist of clearly defined missions and 

related (often quantitative) objectives, they follow a technology-open approach by treating 

different technologies differently in order to create niches and chances for each promising 

technological option, they address technologies and objectives with an entire policy mix and 

are subject to a dynamic reflexivity keeping the policy mix adjusted to the dynamics of 

innovation processes (Schwäbe, 2020). For choice and adaption of policy instruments, it is 

crucial to connect policy instruments to the different objectives of the mission.  

Borrás and Edquist (2013) explained that missions start with an ultimate objective, such as the 

reduction of CO2 emissions. Further interim objectives provide different kinds of indicators 

explaining how the ultimate objective wants to be achieved. For the case of the German energy 

transition, not only emission reduction objectives, but also objectives for the extension of the 

share of RE in the electricity mix are formulated. Moreover, public R&D programs with a 

specific strategic orientation are provided in order to address technological challenges for 

achieving or accelerating the transition. As a result, different innovation policy instruments 

address different objectives and indicators. However, policy evaluations often use only one 

proxy for innovation activities, like the foregoing studies based on patents, RE capacity 

investments or innovation expenditures. Even though this enables to compare the innovation 

impact of different innovation policy instruments, it does not consider that different instruments 

aim at different innovation impacts required for achieving the ultimate objective. 

Comparing supply-sided R&D support policies with feed-in tariffs for the market formation 

via patents does not consider that the main objective of feed-in tariffs is the diffusion of RE 

and not R&D. Feed-in tariffs can lead to a further demand-pull for R&D and patent activities, 

yet this effect is not intended directly by feed-in tariffs, but by R&D support policies. 

Moreover, patents only capture the formalised knowledge creation part of innovation, whereas 

feed-in tariffs or other demand subsidies attempt to motivate firms to engage with the adoption 

and diffusion of new technologies. This is rather a process of practical experimenting, the 

creation of new routines and, therefore, a matter of tacit knowledge (Dasgupta and David, 

1994), which cannot be captured by patents at all. Therefore, a comprehensive evaluation of 

policy instruments needs to analyse several indicators in order to evaluate the specific impacts 

of policy instruments. Econometric studies need to put emphasis on the limited comparability 

of policy instruments and should embed their results in other quantitative and qualitative results 

using different indicators as dependent variables.  

Apart from the evaluation of entire policy mixes or specific instruments, the dynamic 

reflexivity of mission-oriented innovation policy requires monitoring mechanisms in order to 

adapt policies to (often unforeseen) socio-technical dynamics (Weber and Rohracher, 2012; 
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Flanagan and Uyarra, 2016). These processes of policy mix adaption are important to 

understand because even if policies have been implemented, this does not provide further 

information on the quality of the implementation as well as of the adjustment process. This 

perspective is not considered by the empirical econometric studies mentioned above. While 

some studies are conceptualising the existence of an instrument only as a binary dummy 

variable, only Böhringer et al. (2017) consider the values of the specific feed-in tariff for each 

year and supported technology as explanatory variable in their study. However, these 

quantitative data on the feed-in tariff schemes alone do not capture all relevant design elements 

(such as the role of feed-in obligations for grid operators) as well as the reasons behind the 

adaption of feed-in tariffs. As Kay (2006) argues that evaluating policies cannot be done 

without considering the policy-making-process, the econometric studies fail in understanding 

and evaluating the complexity of the entire policy making and adjustment process and how it 

may be dependent on the specific, limited provision of information at the time of policy 

decision making. 

As a contribution on how this dynamic policy making process can be better supported, this 

paper proposes an alternative treatment of patents as innovation indicator. This concerns not 

only the evaluation, but also the monitoring which aims at support policy making in adjusting 

instruments with respect to occurring innovation process dynamics as soon as possible. 

Innovation activities are subject to the fundamental uncertainty of knowledge development 

(Knight, 1921). Supporting activities for the creation of new knowledge is important, but even 

though considerable efforts have been undertaken to resolve a specific problem via R&D, the 

problem might remain unsolved. Similarly, it is unsure whether created knowledge is 

marketable or not, because demand preferences can change and further innovations can enter 

the market and devalue existing knowledge. Keeping in mind that the innovation impact at the 

throughput and the output side is subject to this fundamental uncertainty, it is proposed to put 

emphasis on the challenge of policy making to react on the dynamics of knowledge creation 

and innovation diffusion. This means that policies are evaluated not only by their general 

innovation impact but also by their ability to react to significant shifts and dynamics during the 

innovation process.  

The debate on feed-in tariffs for RE in Germany is a crucial example for the importance of 

such a monitoring perspective. It has been often criticised that German policy making was not 

able to reduce feed-in tariffs for solar photovoltaic technologies early enough. As large cost 

reductions have been realised by photovoltaic manufacturers, a boom in the capacity extension 

of solar energy in Germany took place. However, this was accompanied by large increases in 

the costs of feed-in tariffs for the power consumers, because feed-in tariffs have not been 

reduced immediately in order to keep costs and the incentives for further innovation high. This 

concrete problem in the course of the diffusion process demonstrates that not the feed-in tariffs 

as an instrument, but the way, how they are implemented and adjusted are crucial for their 

impact on the mission achievement. 

Dreher et al. (2016) describe this policy challenge as the governance of competing technologies 

for the mission-oriented innovation policy. In the course of the process, policy making needs 

to decide which technologies developed successfully and which should not be supported 
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further. For the case of renewable energies in Germany, policy making needs to find answers 

on the question which shares in the future electricity mix should come from which renewable 

energy. For judging the success of diffusion-oriented policies the observation of diffusion rates 

is important. However, for deciding on the future electricity shares of renewable energies, other 

indicators have to be monitored. The costs of the electricity generation, for example, give 

advice on the way to support RE in the future in order to give a higher share of the power mix 

to the technologies with lower costs. Furthermore, indicators for the maturity of technologies 

help to evaluate the possible future potential of technologies. Keeping the support via feed-in 

tariffs offers the chance to discover this potential, even though the potential in the form of 

higher costs and other indicators suggest a lower technological performance in present. The 

example of solar photovoltaic energy in Germany demonstrated that. Electricity costs of 

photovoltaic installations were four times higher than for wind energy, for example. But in the 

course of the process, photovoltaic was able to achieve an even better cost performance due to 

the massive demand-sided market formation.  

For measuring technological maturity and, hence, the possible potential of technologies, this 

paper applies a technology life cycle assessment methodology based on patent data. Patent 

applications are subject to uncertainties and difficult to value. Yet, as an innovation indicator, 

they give a hint on the level of activities and motivations of researchers and technology experts 

to deal with an innovative technology. Significant shifts in patent indicators can be interpreted 

as a change in the state of maturity, which implies not only a positive evaluation argument, but 

also a rationale for an adaption of the policy design. How patents can contribute to the 

monitoring of technological maturity stages and what insights this analysis provides for the 

debate on the German energy transition is the subject of the next empirical section.  

 

3. TLCA as a methodological alternative and research design 

As econometric studies on patents as innovation indicator for evaluating policy instruments 

suffer from weaknesses in the theoretical interpretation and practical application of study 

results in policy making, this paper proposes a technology life cycle assessment (TLCA) via 

patent indicators as a contribution to the debate on the adaption of innovation policy mixes in 

the course of uncertain technological innovation processes. At the example of the German 

energy transition at the electricity market, two research questions are addressed:  

• Did the RE technologies in Germany achieve a higher stage of maturity according to 

the patent data dynamics since feed-in tariffs were implemented? 

• How can patent indicators contribute to the dynamic governance of transitions? 

Addressing the first research question, this paper contains an application of the TLCA method 

of Haupt et al. (2007). At the example of the pacemaker technology, they use granted patent 

applications as data source for the period between 1971 and 2001, from the upcoming of the 

technology until it was supposed to be mature. In order to eliminate short-term fluctuations in 

the data, it is proposed to use a curve of three-period-moving average-values instead of the 

absolute frequency of patents. This curve is used for identifying three different phases as 

technological maturity stages.  
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• The introduction stage occurs at the beginning and is characterised by lower patent 

activities until the pioneer inventors have resolved the first fundamental problems and 

a dominant design (Abernathy and Utterback, 1978) has been achieved.  

• The growth stage is characterised by a rapid increase in annual patent counts and 

implies that more actors and more resources are engaged in R&D and other innovation 

activities, because main R&D risks disappeared and R&D results are less radical and, 

therefore, easier to realise.  

• The maturity stage, as the last phase, is achieved when annual patent counts remain 

constant, which reflects the rather incremental than radical character of innovation 

activities in this phase.  

Even though Haupt et al. (2007: 388) mention a fourth stage of decline, when annual patent 

activities decrease because of the emergence of new alternative technologies, they do not 

include this phase in their empirical analyses. The three-folded technological life cycle 

heuristic follows the shape of an s-curve (Adner and Kapoor, 2016). However, as further 

research suggests that more complex life cycle models exist, such as double boom cycles 

(Meyer-Krahmer and Dreher, 2004; Schmoch, 2007), it is possible to utilise varying technology 

life cycle heuristics for different technologies. 

After the identification of phases from the patent count data analysis, the technological life-

cycle assessment uses several patent count indicators in order to verify that the identified 

phases from the patent count data really indicate the achievement of a higher stage of maturity. 

This paper uses the following four patent indicators.1 

• Backward citations show the connection between the patented invention and precedent 

patented knowledge (Narin et al., 1987: 148). As the accumulated knowledge is 

growing in the course of the process, backwards citations are supposed to continuously 

increase from earlier to later stages of maturity (Haupt et al., 2007: 391-392). 

• Forward citations count references from other patents to the patent (Jaffe et al., 2000). 

This indicator counts the accumulated citation number since the patent grant. Forward 

citations are subject to a time effect, as younger granted patent applications 

automatically have fewer forward citations compared to older patents. Therefore, this 

indicator is difficult to use for the transition from growth to maturity stages, especially 

if this concerns the current edge of the data set. Forward citations are supposed to 

decrease from introduction to growth, because earlier patents represent more important 

radical patents, which need to be cited more than incremental patents at a later stage of 

maturity (Haupt et al., 2007: 392).  

• Priorities are the dates of earlier patent applications of the same patent applicant. A 

patent applicant has the right to refer to own patents in subsequent applications within 

one year. This opportunity is allowed in order to enable patent applications to protect 

their knowledge as early as possible without risking that a too early application might 

 
1  Haupt et al. (2007: 391-393) propose two more patent indicators, the immediacy of patent citations (period 

between the grant of the citing and the grant of the cited patents) and the dependent claims. Both indicators 

are considered to be less relevant and, therefore, omitted in the following analysis. Moreover, dependent 

claims differ from country to country due to fee structures, such that this indicator can be considered only, if 

the data are controlled for the country-specific effects. 
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not fulfil the requirements. An early patent application can be supported via further 

applications including priorities to the first application (Rings, 2000). For later stages 

of maturity, the number of priority dates is supposed to increase because technological 

developments lead to more possibilities of further developments and a growing 

competition on discovering and patenting them (Haupt et al., 2007: 393). 

• The duration of the examination process is the period between the application and the 

patent grant. This duration is probably longer in earlier stages of maturity due to the 

higher novelty of the patented knowledge in early stages, which means that the patent 

application needs to be broader in order to keep competitors from patenting parts of the 

own knowledge. Moreover, examiners need to learn about new, radical technological 

improvements, whereas incremental change builds on existing knowledge. At later 

stages of maturity, however, the examination duration is rising because more patents 

with a higher technological standard have to be reconsidered (Haupt et al., 2007: 393). 

For each of the four used patent indicators, mean values are calculated for the technology-

specific phases identified before. In order to evaluate, whether significant changes between the 

phase-specific mean values exist with respect to the supposed indicator-specific development 

patterns, variance analyses using comparisons of mean values with Scheffé tests are performed. 

If variances between stages of the four analysed patent indicators are differing significantly 

and in the right direction for each of the indicators, the achievement of a higher level of 

maturity is concluded from the results. However, it needs to be noted that the mean values of 

the four indicators can only be used for the TLCA, if the mean values differ significantly 

between the different stages (Haupt et al., 2007: 389). 

In order to answer the second research question on how the results from the TLCA for each of 

the observed RE technologies contribute to the governance via feed-in tariffs, the results need 

to be embedded in further research on different indicators. From the evaluation perspective, it 

is important to consider the time of the maturity increases in order to connect this with specific 

feed-in tariff reforms or other factors triggering this development. From a monitoring 

perspective, the analysis offers insights into the maturity development in the past and 

contributes to the debate on the evaluation of the dynamic reflexivity of policy making for RE. 

Moreover, at the current edge, the results on the maturity level require more qualitative and 

quantitative indicators such as costs or information on technology-specific properties in order 

to deduce policy advice. 

 

4. The maturity of RE technologies in Germany – a patent analysis 

4.1 Patent data selection strategy 

The selection strategy of patent data has an important influence on the composition of the 

analysed data set and, hence, on the results of econometric policy analyses based on patent 

data. Bruns and Kalthaus (2020) identified 51 different search strategies only for the case of 

solar energy patents and conclude that researchers have a significant freedom in patent 

selection, influencing study results. Therefore, a substantial uncertainty on the dimensions and 

even the direction of estimated policy effects exist, which is the reason why this paper attempts 
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to make transparent the underlying patent search strategy. However, with respect to the 

potential for research manipulations, it should be noted that the TLCA method analyses 

structural breaks in the quantitative patent activities in order to detect the achievement of higher 

stages of maturity, which has a smaller potential for unconscious or conscious manipulation 

via patent selection. This method does not attempt to calculate specific quantitative effects of 

policy making on patent data and only provides an analysis of dynamic trends. 

The patent search of this paper2 follows a combined strategy using relevant patent classes and 

keywords. Patent classes are identified by referring to several other studies using patent classes 

as selection criteria (Johnstone et al., 2010; Wu and Mathews, 2012; Wangler, 2013; Wieczorek 

et al., 2013; Cantner et al., 2016; Böhringer et al., 2017). The patent classes for the technologies 

in this paper (solar photovoltaic, wind onshore, wind offshore, geothermal, hydro and biomass 

energy) have been selected from these studies. Following Cantner et al. (2016), the search 

strategy for solar photovoltaic and wind energy has been refined by keywords, in order to 

guarantee that only relevant patents from the used patent classes are selected for the data set. 

Keywords have been adapted from Cantner et al. (2016) for solar photovoltaic and wind 

onshore. For the case of wind offshore, some classes belong to the wind onshore set of patent 

classes, too, such that only patents containing the keywords “wind”, “offshore”, and “power” 

or “energy” are selected. This leads to an overlap of the patent data sets of wind onshore and 

wind offshore in this paper, which is justified by the partly common knowledge base of both 

technologies with respect to the wind mill and turbine development. 

 

4.2 Analyses for RE technologies 

4.2.1 Solar photovoltaic energy 

 

 
2  The described patent data selection strategy has been discussed with and validated by an experienced patent 

search expert. 
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Figure 1: Patent applications and grants for solar photovoltaic technology from Germany 

(own calculations) 

Similarly to the suggestion of Haupt et al. (2007), potential life cycle stage phases are 

concluded from the descriptive patent data presenting the dynamic development of patent 

activities. Fig. 1 presents both the number of patent applications and granted patents between 

1970 and 2019 including three-year-moving averages (3Y-MA). The development course 

patterns are very similar between both indicators. Both of them show a significant rise after the 

year 2000 (the introduction of the EEG feed-in tariff scheme), have a peak for 2011, and, 

afterwards, show a significant reduction of patent activities and grants. Though first smaller 

rises in patent activities can be found in the 1980s and two other rises in the 1990s, the first 

introduction phase (I) is defined from 1970 to 1999, just before the big rise in patent activities 

begins. This choice follows Haupt et al. (2007) who include first smaller rises in their 

introductory phase as well. Furthermore, this delineation along patent dynamics provides hints 

on the possible role the EEG feed-in tariffs hat after their introduction. As the EEG introduced 

much higher feed-in tariffs as well as stricter rules in obligating grid operators to feed-in RE 

power, it is interesting to see whether for the following time periods evidence on possible rises 

in technological maturity can be found in the patent indicators.  

The growth phase (II) is marked between 2000 and 2008 in order to capture the entire rise. As 

no clear phase of stagnation of annual patent activities can be found, the maturity phase (III) 

consists of the peak and the first reduction dynamics afterwards. It is set between 2009 and 

2014. In line with the proposed life cycle for technological innovation systems of Markard 

(2018), a fourth phase of decline in patent activities is defined, even though Haupt et al. (2007: 

388) only remark a decline phase, but not test for it. The decline phase concerns only the patent 

activity dynamics and not the entire dynamics of the technological innovation system, as a 

mature technology from a patent analysis perspective still may require further experimenting 

in the form of market experimenting and diffusion. The decline phase is defined from 2015 to 

2019.  

Table 4 in appendix C shows the descriptive statistics and the results of the Scheffé test for the 

variance analysis between the different phases for the four patent indicators. If the Scheffé test 

statistics in this and the following tables is higher than the critical Scheffé value, the test 
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confirms a significant variance difference. For the case of solar photovoltaic, the Scheffé test 

confirms a significant difference and, hence, the rise to a higher level of maturity looking at 

backward and forward citations. Backward citations show a significant increase for each 

transition to a new phase, as the Scheffé statistics for each transition are higher than the critical 

Scheffé value. Furthermore, the P-value is far below 5 percent which indicates the existence of 

significant differences between the phases. The same results can be found for forward citations, 

but the results need to be interpreted differently according to Haupt et al. (2007: 392), because 

young patents obviously have fewer forward citations than older. While they suggest, that 

forward citations cannot be used for testing a transition from growth to maturity (and from 

maturity to decline) because of the dominance of this time effect, they propose a decline in 

forward citations as a sign for entering the growth phase. The results for forward citations 

suggest the existence of a time effect, too, because mean values of forward citations are 

decreasing moderately from growth to maturity and largely from maturity to decline at the 

current edge. However, there is a rise in forward citations from the introduction to the growth 

phase. This rise might come from the development of many significant solar photovoltaic 

patents from 2000 to 2008. This unusual course of forward citations is significant according to 

the Scheffé test for this transition and supports the hypothesis, that a significant jump in 

quantity and quality of solar photovoltaic innovation activities took place after the introduction 

of the EEG in 2000. 

The number of priorities does not consist of significant variances which can be seen by the 

high P-value as well as the very similar group mean values for the different phases. But the 

duration of the examination process indicates rises of maturity stages.3 The means demonstrate 

a significant reduction of the examination duration from phase I to phase II and from phase II 

to phase IV.  

In conclusion, the Scheffé tests for three of four patent indicators show significant rises in the 

stage of maturity of the solar photovoltaic energy technologies in German. The number of 

priorities does not consist of enough variance in order to support or reject this observation. 

 

 
3  Backward and forward citation data has been analysed for all patent applications. The duration of the 

examination process, on the contrary, was calculated only for granted patents. 
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4.2.2 Wind onshore energy 

 

 

Figure 2: Patent applications and grants for wind onshore technology from Germany (own 

calculations) 

Wind onshore patents activities follow a very similar course compared to solar photovoltaic. 

First rises in patent activities took place already in the 1990s and, after the year 2000 a 

significance rise including a phase of stagnation and possible reorientation (Meyer-Krahmer 

and Dreher, 2004; Schmoch, 2007) between 2004 and 2008. Since the peak of 2012, wind 

patent activities show a strong decline. Due to the very similar patterns, the same phases 

delineation has been used for photovoltaic and for wind onshore energy patent dynamics.  

Table 5 in appendix C shows the descriptive statistics and the results of the Scheffé test for 

wind onshore patent activities. Similar to solar photovoltaic, the results indicate a rise in the 

stage of maturity of wind onshore energy according to backward and forward citations. 

Backward citations rose significantly from phase I to phase II and, thus, with the introduction 

of the EEG. However, from the previous phases to the decline phase a significant reduction of 

backward citations took place requiring further explanations, notably from a qualitative 

0

50

100

150

200

250

300

350

400

450

500

Patent applications for wind onshore (application date)

Number 3Y-MA

0

50

100

150

200

250

Patent grants for wind onshore (application date)

Number 3Y-MA



 

20 

 

viewpoint. It could be possible, for example, that an alternative kind of patent cluster with a 

different focus on the technology development emerged, which is not based on previous work, 

but belongs to the wind onshore technology. Forward citations remained at a similar level for 

the first two phases, but significantly drop from II to III, which emphasis the role of the older 

patents before, but also after the EEG introduction. Priorities significantly rise from phase I to 

II, confirming a moderative rise in maturity. The duration of the examination process remained 

on the same level for the first three phases and only show a significant drop and, hence, a 

smaller rise in maturity for the transition to the last phase of declining patent activities.  

Summarising the results, a rise of the state of maturity can be concluded for wind onshore as 

well with respect to all indicators, even though the results are sometimes less clear than for 

solar photovoltaic.  

 

4.2.3 Wind offshore energy 
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Figure 3: Patent applications and grants for wind offshore technology from Germany (own 

calculations) 

Wind offshore has a similar dynamic development pattern like wind onshore and photovoltaic, 

but at a far lower level with respect to the absolute numbers of patent applications. It has to be 

noted, that in contrast to the other RE technologies, it exists an overlap between the examined 

wind onshore and wind offshore patent data. This cannot be avoided, as most of the wind 

onshore patents are probably highly relevant for wind offshore, notably research on turbines or 

wind mill constructions. However, differences exist, notably for the case of offshore installation 

research which is only relevant for wind offshore. In order to make a difference between the 

two groups, wind offshore patents have been selected only with a clear reference to the wind 

offshore energy technology. 

Using the same phases delineation for wind offshore like for solar photovoltaic and wind 

offshore, table 6 in appendix C presents descriptive statistics and the results for the maturity 

stage analysis via Scheffé tests. Even though backwards citation means are increasing between 

phases I and II as well as II and III, these increases are not significant with respect to the Scheffé 

tests as indicated by the high P-value. Thus, the variance is not enough to explain a significant 

rise in maturity from backward citations. Forward citations, on the contrary show a significant 

reduction from I to II and from II to III. The very high value for the first phase demonstrates 

that first wind offshore patent applications have been of special importance for the following 

patent activities. Priority numbers of wind offshore patents do not have enough variance for 

valid results. However, the duration of the examination process shows a reduction considering 

the mean values from phase II to phase III and IV, however, the Scheffé test results do not 

indicate significant changes.  

In conclusion, wind offshore patent activities only provide few hints on a significant rise 

regarding their technological maturity. However, this might be the result of the strong 

connection of offshore to onshore wind patents, such that patents with a specific reference for 

offshore wind are not as important. Moreover, the analysed group of patents is much smaller 

for this case and with respect to wind offshore diffusion and the related support via feed-in 

tariffs it needs to be noted, that wind offshore dynamics came much later compared to solar 

photovoltaic and wind onshore. In contrast to these ambiguous results with respect to patent 

activities, Jansen et al. (2020) find high drop of electricity generation costs of wind offshore 

indicating that the technological development of wind offshore has achieved a new maturity 

level with respect to its costs.  
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4.2.4 Geothermal energy 

 

 

Figure 4: Patent applications and grants for geothermal technology from Germany (own 

calculations) 

The dynamic pattern of the patent application and patent grant curve of geothermal energy in 

Germany differs from wind and solar energy because of a first increase in patent activities in 

the 1980s. Furthermore, geothermal patents by German inventors achieved the peak earlier, 

already in the year 2008, whereas the other technologies peaked in around 2010 to 2012. 

Furthermore, the curve shows another short increase and stagnation phase from 2010 to 2014 

until a similar decline dynamic compared to the others appears. Due to the different curve 

pattern, two different phase delineations have been applied for the Scheffé variance test.  

The first delineation has been applied in table 7 (appendix C) and consists of four phases. While 

phase I is defined from 1970 to 2001 and integrates the first peak, phase II (2002-2009) includes 

the highest peak already. Phase III, then, consists of the third peak from 2010 to 2014 and the 

decline phase IV is defined from 2015 to 2019. Backwards citations show a significant increase 

from phase I to phase II, but no further significant dynamics. Forward citations, on the contrary, 
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have a significant increase from phase I to II, which is unconventional considering the idea of 

Haupt et al. (2007) that forward citations are shrinking from earlier to later stages of maturity. 

However, the very high increase in the means might indicate that the quality of patent activities 

in the second phase is much higher than in the first. They seem to be far more relevant for the 

further patents, as they cite patents of the second phase more often than of the first phase. From 

phase II to phase IV forward citations follow the presumed time effect and have a significant 

decreasing dynamic. Priority numbers of geothermal energy patents follow small decreases 

from I to IV in mean values, but have no significant variance difference with respect to the 

Scheffé test results. The duration of the examination process shows a very high reduction of 

the means from the first to the last phases and the Scheffé test confirms the very high drop from 

phase I to phase II.  

The second delineation can be found in table 8 (appendix C) and counts more phases in order 

to consider directly the first peak in the analysis. The results show that the first peak of 

geothermal patent activities in the 1980’s plays a minor role for the following patent activities. 

Backward and forward citations have significant variances at the later stages as confirmed by 

the analysis of the first phase delineation. Priorities, again, do not have enough variance for 

significant results. Only the duration of the examination process dropped earlier and indicates, 

that from the first peak in the 1980’s to the following phase until the year 2001 a significant 

decrease took place.  

The variance analysis of forward and backward different patent indicators for German 

geothermal energy patents demonstrates that an increase in maturity took place after the 

introduction of the EEG. Only the duration of the examination process indicates an earlier 

maturity achievement already before the EEG.  

 

4.2.5 Hydro energy 
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Figure 5: Patent applications and grants for biomass technologies from Germany (own 

calculations) 

Hydro energy is an older technology and has achieved a certain degree of technological 

maturity earlier than solar or wind energy as it was a part of the energy mix already in the 1980s 

and 1990s. The patent dynamic, however, is not very different from wind and solar energy – 

apart from the lower level and a little earlier peak from 2009 to 2011. Nevertheless, in order to 

reflect the earlier appearance of hydro energy in the German electricity market, the phase 

delineation has been conducted a bit different. The first phase is defined from 1970 to 1990 

(until the introduction of the first feed-in tariffs of the SEG). The stronger patent activities are 

covered by phase II (1991-2004), which is followed by the rise and peak from 2005 to 2014 

(phase III) and the decline (phase IV) from 2015 to 2019. 

Table 9 in appendix C shows the descriptive statistics and the results of the Scheffé test for 

hydro patent activities and the four patent indicators. Backwards citations have a very low 

level, in general, but experience two significant rises from II to III and from III to IV, which 

emphasis the achievement of higher degrees of maturity after the year 2004. Even though there 

is a certain rise in forward citations from phase I to II, this is not significant in contrast to the 

decreases for the following phases. Therefore, forward citations demonstrate that important 

patents have been constructed already in the second phase after the SEG and before the EEG. 

The decrease afterwards reflects an increase in maturity to a certain degree, but also the time 

effect of less forward citations at the current edge. The third indicator of priority numbers does 

not provide enough variance and valid results, whereas the decline of the examination duration 

indicates a higher degree of maturity from phase I to phase IV, but with a significant decline 

from phase I to phase II and thus, even before the introduction of feed-in tariffs at all, which 

indicates that hydro energy is an older technology which occurred in patent offices already in 

earlier times.  

In conclusion, hydro energy achieved a higher degree of maturity, but the temporal assignment 

of these developments is difficult, as the maturity level increases indicated by backward 

citations, forward citations and the duration of the examination process take place in different 

time periods – before the SEG (in 1990), after the SEG and even after the EEG (in 2000). 
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4.2.6 Biomass energy 

 

 

Figure 6: Patent applications and grants for biomass technologies from Germany (own 

calculations) 

The patent activity dynamics for biomass energy are very different from all of the other 

analysed RE technologies. There is no eye-catching peak in the curve, but a continuous rise 

with some fluctuations from the 1970s until the year 2008. Afterwards, a decline is following 

similar to the other RE technologies. Therefore, the phase delineation has a shorter introductory 

phase I from 1970 to 1978, followed by phase II (1979-1999). The third phase is defined from 

2000 to 2009 in order to capture the highest amount of patent activities during these times. In 

that way, the variance analysis can at least give hints on how far these comparatively smaller 

peak phase still has a significant importance for patent activities or not. The last phase contains 

the decline of patent activities from 2010 to 2019.  
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Table 10 in appendix C contains the results of the Scheffé tests for the biomass energy patent 

activities from Germany. Backward citation means are at a very low level in the beginning, but 

from II to III and even from III to IV a significant rise in backward citations can be detected, 

indicating a higher level of maturity developed in the later phases of the patent activities. 

Forward citations, on the contrary, do not show a significant variance difference, even though 

they where rising until the third phase. The number of priorities remained showed only few 

differences with respect to the means, but a significant decline from phase II to phase III which 

indicates a lower maturity. The duration of the examination process remained relatively high 

until the last phase and only showed a significant reduction in the transition from III to IV, 

which indicates that even though biomass energy was part of patent activities already in the 

1970s and 1980s to a considerable degree, patent offices still needed much time for the 

examination process, perhaps because of a higher variety of ideas within biomass energy patent 

activities, for example coming from the variety of different biomasses (solid, fluid biomass as 

well as biogas).  

Thus, the results of the variance analysis for the four patent indicators show only few 

confirmations of a significant rise in the level of maturity of biomass energy. However, if a 

higher level of maturity has been achieved within the indicators, it was at later stages, notably 

from the third to the fourth phase meaning that patents in the decline phase showed a higher 

level of maturity.  

 

5. Conclusions 

Evaluations of innovation policy instruments for the development and diffusion of RE 

technologies have often been conducted by using patent indicators as dependent variable. This 

paper provided an overview on the advantages and inconveniences of patents as innovation 

indicators and presented how they have been integrated in econometric studies. However, often 

patents were used as indicator for evaluating variables without considering a theoretical 

perspective on how the investigated instruments affect innovation activities for the 

development and diffusion of RE. Public R&D support, for example, has a much more direct 

impact on patent activities because of its character as a supply-sided instrument. Demand-sided 

instruments such as feed-in tariffs do not address directly R&D and patenting, but are mainly 

an instrument for innovation diffusion, such that a comparison of the performance of both 

instruments with respect to patent activities does not reflect the different kinds of innovation 

impacts, different instruments attempt to address.  

For the case of the German energy transition at the electricity market, the debate on the impact 

of feed-in tariffs is still ongoing. The introduction of the Renewable Energy Act (EEG) in the 

year 2000 with its generous feed-in tariffs and a strict regulation for its mass integration into 

the electricity system is often considered as the important starting point of the energy transition 

at the German power market. While the impact of feed-in tariffs on the diffusion is undoubted, 

the costs of the instrument are criticised. Furthermore, the innovation impact according to 

patent activities is doubted, especially for the feed-in tariffs of the EEG (Böhringer et al., 2017). 

It has been argued, that patents as innovation indicator only give limited insights on the 

innovation impact of policy instruments, notably feed-in tariffs.  
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It was the objective of this paper to contribute to the monitoring of the development and 

diffusion of RE technologies and, hence, to the evaluation and adaption of the related 

innovation policy mix, in general, and feed-in tariffs, in particular. Therefore, this paper applies 

the technology life cycle assessment (TLCA) approach of Haupt et al. (2007) as an alternative 

methodology to analyse patent activities. This approach uses patent counts as well as forward 

and backward citations, priority numbers and the duration of the examination process in order 

to analyse whether RE technologies have achieved a higher level of technological maturity and 

when this development took place. By tracing higher levels of maturity and assigning these 

processes to specific time periods, it is possible to conclude, whether higher levels of maturity 

have been achieved before or after the EEG, providing hints on further research on the 

innovation impact of this and other policy instruments.  

The TLCA analysis has been applied on patent data of different RE technologies (solar 

photovoltaic, wind onshore, wind offshore, geothermal, hydro and biomass energy) supported 

by feed-in tariffs in Germany. The results show that a significant transition to higher stages of 

maturity took place for most of the RE technologies. Solar photovoltaic, wind onshore and 

offshore energy achieved higher levels of maturity after the introduction of EEG feed-in tariffs. 

Not only the patent count development, but also most of the other patent indicators support this 

result. Moreover, the analysis for hydro and geothermal energy found evidence for the 

achievement of a higher state of maturity after the EEG introduction, whereas for biomass 

energy, the results are ambiguous. 

Of course, the empirical analysis of this paper is subject to limitations. In contrast to the other 

econometric approaches, this study does not attempt to calculate the effects of policy 

instruments on patent activities. Furthermore, the limitations of patent indicators, which only 

include one part of the entire range of indicators and innovation activities, hold true for the 

results of this study. Nevertheless, the insights can be used in order to continue research on the 

innovation impact of feed-in tariffs and other RE support policies. For example, survey studies 

analysing the motivation of researchers in firms and other institutes to conduct innovation and 

patenting activities can be queried in order to understand the role of policy instruments. Such 

an approach has been conducted already by Rogge et al. (2015), who asked firms working with 

RE, which kinds of motivations have been important for increasing the expansion of renewable 

energy capacities in Germany. The EEG has been considered as important – apart from other 

instruments such as the nuclear phase-out or public R&D funding. A survey following this 

approach is able to trace the causal effects behind the findings of the TLCA method by to 

querying the related firms on how policy instruments or other factors increased their motivation 

to conduct innovation activities, increase innovation expenditures or apply patents.  
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7. Appendix A 

 Johnstone et al. 

(2010) 

Popp et al. (2011) Wangler (2013) Böhringer et al. 

(2017) 

Cantner et al. (2016) Lindman and 

Söderholm (2016) 

Hille et al. (2020) 

Evaluated 

Instruments 

Continuous: feed-in 

tariffs, targets 

Binary proxies:  
investments, tax 

incentives price 
control, obligations 

Ratified Kyoto, 

feed-in tariffs, RE 

certificates, other 
policies as binary 

proxies 

Science push via 

public R&D 

expenditures vs. 
demand pull via 

market size and 
development of RE 

capacities 

Technology-specific 

renewable energy feed-in 

tariffs in Germany (SEG 
1990-1999, EEG 2000- 

Technology push 

(overall R&D funding as 

proxy), market pull 
(installed RE capacities) 

and systemic instruments 
(public funding for R&D 

collaborations) 

Feed-in tariffs, national 

and European public 

R&D support 

RE targets, technology 

push (RD&D support), 

market pull (quotas, 
feed-in tariffs, fiscal 

incentives), carbon 
trading 

Covered RE 

technologies 

Wind, solar, ocean, 

biomass, waste 
energy 

Wind, solar, waste, 

biomass, geothermal  

Wind, solar, hydro, 

geothermal 

Wind onshore and 

offshore, solar, biomass, 
biogas, geothermal  

Wind, solar Wind Wind, solar 

Innovation 

indicators 

Patent applications 

(application date) as 
dependent variable 

Patent applications 

(priority date) 
aggregated and 

value-weighted as 

knowledge stocks 
for explaining RE 

investments 

Granted patents 

(application date) as 
dependent variable 

Patent applications 

(application date) in 
Germany and patent 

family counts from 

Germany (priority date) 
as dependent variables 

Size and cooperation 

intensity of co-inventor 
networks deduced from 

patent application data 

Patent applications 

(application date) as 
dependent variable 

Patent applications 

(application date) as 
dependent variable 

Countries 25 industrial 

countries 

26 OECD countries Germany Germany Germany Germany, Denmark, 

Sweden, Spain 

194 countries 

Time period 1978-2003 1990-2004 1990-2005 1990-2014 1980-2011 1977-2009 1990-2016 

Innovation impact 

of feed-in tariffs 

Feed-in tariffs with 

positive effect on 

solar, but no 
significant effect on 

other RE 

Significant positive 

effect only on 

investment in 
biomass 

Feed-in tariff reform 

to the EEG in 2000 

with positive effects, 
but not seen as a 

structural break 

Average effect is 

positive, but technology-

specific effects vary 
from no effects on 

biomass to high for wind 

and low for solar energy 

Positive effect from the 

demand side, but 

stronger for solar than 
for wind energy 

Clear positive effect of 

feed-in tariffs on wind 

patent activities (which 
does not mean, that 

higher tariffs are always 

desirable) 

Positive impact of 

feed-in tariffs on both 

technologies, fixed 
feed-in tariffs with 

significant effects in 

contrast to tendering or 
net metering 

Central conclusion Policies, especially 

Kyoto targets and 
public R&D 

spending, with 

positive effect on 
RE patents, feed-in 

tariffs with no 

additional effect 
compared to other 

policies 

Ratified Kyoto 

important as a signal 
for investments, 

only small effects 

from increased 
patent activities  

Both sides trigger 

patent activities, but 
positive results for 

demand side less 

robust if 
technologies 

analysed separately 

Innovation impact of 

EEG questionable 
because of different 

technology-specific 

effects and not 
significantly higher 

patent activities from the 

EEG compared to the 
much lower SEG feed-in 

tariffs 

Policy mix is important, 

three types have a 
complementary impact. 

Supply-sided R&D 

funding with positive 
effects, systemic 

instruments with positive 

effect on wind, but not 
on solar energy 

Public R&D support is 

important, but only has an 
impact in combination 

with feed-in tariffs, 

positive policy impact 
might be partly explained 

by maturity of wind 

energy 

All policy clusters and 

instruments with a 
positive impact on 

patenting of both 

technologies, but the 
effects on solar energy 

are higher, as a result, 

a policy mix seems to 
be useful 

Table 1: Overview on selected RE policy evaluation studies using patent indicators (own elaboration) 
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8. Appendix B 

IPC Code Name Key word search 

1. Solar Photovoltaic 

B64G 1 Cosmonautic vehicles 
photovoltaic | solar cell | solar & (power | energy) | 

 

back surface passivation | 

 

pyramid & etching & silicon | 

 

silicon & ribbon | 

 

silicon & edge defined film fed growth | 

 

metal wrap through | 

 

emitter wrap through | 

 

ribbon growth | 

 

silicon | (chemical vapour deposition | PECVD | physical 

vapour deposition | PVD | solid phase crystallization | 

laster crystallization | nanocrystalline | microcrystalline) | 

 

"staebler-wronski" | 

 

copper indium gallium diselenide | 

 

CuInGeSe | 

 

CIGS | 

 

copper zinc tin sulfide | 

 

CZTS | 

 

kesterite | 

 

graetzel | 

 

hybrid solar cell | 

 

C01B 33 

Silicon; Compounds thereof (C01B 21/00, C01B 23/00 take precedence; persilicates C01B 15/14; carbides C01B 

32/956) 

C08K 3 Use of inorganic ingredients 

C08G 61 

Macromolecular compounds obtained by reactions forming a carbon-to-carbon link in the main chain of the 

macromolecule 

C23C 14 Coating by vacuum evaporation, by sputtering or by ion implantation of the coating forming material 

C23C 16 

Chemical coating by decomposition of gaseous compounds, without 

leaving reaction products of surface material in the coating, i.e. chemical vapor deposition (CVD) processes  

C30B 29 

Single crystals or homogeneous polycrystalline material with defined structure characterized by the material or by their 

shape 

C30B 15 Single-crystal growth by pulling from a melt, e.g. Czochralski method 

E04D 13/18 

Roof covering aspects of energy collecting devices, e.g. including solar panels (solar heat collectors integrated in roof 

constructions 

F21S 9 Lighting devices with a built-in power supply; Systems employing lighting devices with a built-in power supply 

G05F 1 

Automatic systems in which deviations of an electric quantity from one or more predetermined values are detected at 

the output of the system and fed back to a device within the system to restore the detected quantity to its predetermined 

value or values, i.e. retroactive systems 

H01B 1 

Conductors or conductive bodies characterised by the conductive materials; Selection of materials as conductors 

(superconductive or hyperconductive conductors, cables or transmission lines characterised by the materials H01B 

12/00) 

H01G 9 

Electrolytic capacitors, rectifiers, detectors, switching devices, light-sensitive or temperature-sensitive devices; 

Processes of their manufacture 

H01L 21 

Processes or apparatus specially adapted for the manufacture or treatment of semiconductor or solid state devices or of 

parts thereof 

H01L 25 

Assemblies consisting of a plurality of individual semiconductor or other solid state devices (devices consisting of a 

plurality of solid state components formed in or on a common substrate H01L 27/00; photovoltaic modules or arrays of 

photovoltaic cells H01L 31/042) 

H01L 27 Devices consisting of a plurality of semiconductor or other solid-state components formed in or on a common substrate 

H01L 29 

Semiconductor devices specially adapted for rectifying, amplifying, oscillating or switching and having at least one 

potential-jump barrier or surface barrier; Capacitors or resistors with at least one potential-jump barrier or surface 

barrier, e.g. PN-junction depletion layer or carrier concentration layer; Details of semiconductor bodies or of electrodes 

thereof (H01L 31/00-H01L 47/00, H01L 51/05 take precedence; details other than of semiconductor bodies or of 

electrodes thereof H01L 23/00; devices consisting of a plurality of solid state components formed in or on a common 

substrate H01L 27/00) 

H01L 31 

Semiconductor devices sensitive to infra-red radiation, light, 

electromagnetic radiation of shorter wavelength or corpuscular radiation and adapted either for the conversion of the 

energy of such radiation into electrical energy or for the control of electrical energy by such radiation 
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H01L 51 

Solid state devices using organic materials as the active part, or using a combination of organic materials with other 

materials as the active part 

solar panel | 

 

photovoltaic panel | 

 

solar modul | 

 

solar cell modul | 

 

photovoltaic modul | 

 

solar cable | 

 

photovoltaic Wire | 

 

solar array | 

 

photovoltaic array | 

 

BIPV | 

 

solar park 

H01M 10 Secondary cells; Manufacture thereof 

H01M 14 

Electrochemical current or voltage generators not provided for in groups H01M 6/00-H01M 12/00; Manufacture 

thereof 

H01R 13 Details of coupling devices of the kinds covered by groups H01R 12/70 or H01R 24/00-H01R 33/00 

H02J 7 Circuit arrangements for charging or depolarising batteries or for supplying loads from batteries 

H02M 7  Conversion of ac power input into dc power output; Conversion of dc power input into ac power output 

H02N 6 Generators in which light radiation is directly converted into electrical energy 

H02S 99 Subject matter not provided for in other groups of this subclass 

H02S 20 Supporting structures for PV modules 

H02S 30 

Structural details of PV modules other than those related to light conversion (semiconductor device aspects of modules 

of electrolytic light sensitive devices H01G 9/20, of inorganic PV modules H01L 31/00, of organic PV modules H01L 

51/42) 

      

2. Wind Onshore 

F03D Wind motors 

(wind & (turbine |power |mill |energ*)) 

H02K 7/18 Structural association of electric generators with mechanical driving motors, e.g.with turbines 

B63B 35/00 

Vessels or like floating structures adapted for special purposes (vessels characterised by load- accommodating 

arrangements B63B 25/00; mine-laying or mine-sweeping vessels, submarines, aircraft carriers or other vessels 

characterised by their offensive or defensive arrangements B63G) 

E04H 12/00 Towers; Masts or poles; Chimney stacks; Water-towers; Methods of erecting such structures 

B60L 8 Electric propulsion with power supply from force of nature, e.g. sun, wind 

B63H 13 Effecting propulsion by wind motors driving water-engaging propulsive elements 

    

3. Wind Offshore 

F03D Wind motors 

wind & offshore & (power |energ*) 

B63B 35/00 

Vessels or like floating structures adapted for special purposes (vessels characterised by load- accommodating 

arrangements B63B 25/00; mine-laying or mine-sweeping vessels, submarines, aircraft carriers or other vessels 

characterised by their offensive or defensive arrangements B63G) 

E04H 12/00 Towers; Masts or poles; Chimney stacks; Water-towers; Methods of erecting such structures 

B60L 8 Electric propulsion with power supply from force of nature, e.g. sun, wind 

B63H 13 Effecting propulsion by wind motors driving water-engaging propulsive elements 

B63B  Ships or other waterborne vessels; equipment for shipping 

B01D  Separation 



 

34 

 

H02K  Dynamo electric machines 

F03B  Machine or engines for liquids 

E21B  Earth or rock drilling 

E02B  Hydraulic engineering 

F16L Pipes; joints or fittings for pipes 

B29C  Shaping or joining of plastics 

Table 2: Selected IPC patent classes and key words for Solar photovoltaic, wind onshore and wind offshore technologies 
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Class/Subclass Name 

4. Geothermal 

F24J 3 Other production or use of heat, not derived from combustion - using natural or geothermal heat 

F03G 4 Devices for producing mechanical power from geothermal energy 

H02N 10 Electric motors using thermal effects 

F03G 7/04 Mechanical-power-producing mechanisms - using pressure differences or thermal differences occurring in nature 

    

5. Hydro 

F03B 1 Engines of impulse type, i.e. turbines with jets of high-velocity liquid impinging on bladed or like rotors, e.g. Pelton wheels 

F03B 3 Machines of engines of reaction type; Parts or details peculiar thereto Water wheels 

F03B 7 Water wheels 

F03B 13/06  

F03B 13/08  

F03B 13/12-24 Adaptions of machines or engines for special use; combinations of machines wave or tide energy 

F03B 15 Controlling 

  

3. Biomass 

[C10L1 OR Liquid carbonaceous fuels 

C10L3 OR Gaseous fuels 

C10L5 OR Solid fuels 

F01K27 OR Plants for converting heat of fluid energy into mechanical energy; use of waste heat 

F02G5 OR Use of waste heat of combustion engines - Profiting from waste heat of combustion engines 

F25B27] Machines, plant, or systems, using particular sources of energy - using waste heat, e.g., from internal-combustion engines 

AND AND 

[B09B1 OR Dumping solid waste 

B09B3 OR Destroying solid waste or transforming solid waste info something useful or harmless 

F23G5 OR Incineration of waste, incinerator constructions 

F23G7] Incinerators or other apparatus specially adapted for consuming specific waste or low-grade fuels, e.g., chemicals 

OR OR (patents included in one of the following classes) 

B01J41/16 Anion exchange - use of materials, cellulose or wood 

C10L1/14 Liquid carbonaceous fuels - organic compounds 

C10L5/42-48 

Solid fuels essentially based on materials of nonmineral origin - animal or vegetable substances; sewage, town, or house refure; industrial residues of 

waste materials 

F02B43/08 Engines or plants operating on gaseous fuel generated from solid fuel, e.g., wood 

F01K25/14 Plants or engines characterized by use of industrial or other waste gases 

F23G5/46 Incineration of waste - recuperation of heat 

Table 3: Selected IPC patent classes for geothermal, hydro and biomass technologies 
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9. Appendix C 

Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 1510 1.23     

II 2977 1.79 I-II: 17.32 7.82 56.50 0.000 

III 3129 2.50 II-III: 42.10    

IV 703 3.38 III-IV: 24.66    

       

 Forward citations 

I 1510 3.36     

II 2977 4.66 I-II: 32.28 7.82 57.34 0.000 

III 3129 3.15 II-III: 66.06    

IV 703 0.93 III-IV: 53.83    

       

 Priorities 

I 1510 1.22     

II 2977 1.24 I-II: 0.26 7.82 0.27 0.844 

III 3129 1.25 II-III: 0.22    

IV 703 1.24 III-IV: 0.06    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 541 1566.05     

II 1327 1175.01 I-II: 96.78 7.82 64.18 0.000 

III 1113 1190.16 II-III: 0.22    

IV 232 762.80 III-IV: 57.75    

       

 I:1970-1999; II: 2000-2008; III: 2009-2014; IV: 2015-2019 

Table 4: Life cycle stages of solar photovoltaic energy technologies
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 925 1.25     

II 1319 3.11 I-II: 86.16 7.82 48.90 0.000 

III 1728 3.48 II-III: 4.58    

IV 998 2.54 III-IV: 25.31    

       

 Forward citations 

I 925 6.06     

II 1319 5.76 I-II: 1.32 7.82 246.61 0.000 

III 1728 1.99 II-III: 289.71    

IV 998 0.25 III-IV: 51.50    

       

 Priorities 

I 925 1.19     

II 1319 1.33 I-II: 23.34 7.82 17.97 0.000 

III 1728 1.36 II-III: 1.92    

IV 998 1.39 III-IV: 1.48    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 297 1366.88     

II 644 1334.48 I-II: 0.32 7.83 14.55 0.000 

III 785 1350.39 II-III: 0.14    

IV 220 965.24 III-IV: 38.76    

       

 I:1970-2001; II: 2002-2009; III: 2010-2014; IV: 2015-2019 

Table 5: Life cycle stages of wind onshore energy technologies
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 38 1.87     

II 146 1.75 I-II: 0.04 7.88 1.74 0.158 

III 207 2.50 II-III: 4.83    

IV 46 2.24 III-IV: 0.26    

       

 Forward citations 

I 38 12.68     

II 146 5.78 I-II: 36.79 7.88 38.65 0.000 

III 207 2.21 II-III: 27.99    

IV 46 0.57 III-IV: 2.60    

       

 Priorities 

I 38 1.18     

II 146 1.19 I-II: 0.00 7.88 0.67 0.568 

III 207 1.15 II-III: 0.30    

IV 46 1.07 III-IV: 1.15    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 22 1497.45     

II 53 1798.47 I-II: 2.35 7.95 5.82 0.001 

III 103 1430.52 II-III: 7.90    

IV 21 998.90 III-IV: 5.42    

       

 I:1970-2001; II: 2002-2009; III: 2010-2014; IV: 2015-2019 

Table 6: Life cycle stages of wind offshore energy technologies 
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 323 0.73     

II 203 1.98 I-II: 37.88 7.85 21.39 0.000 

III 271 2.07 II-III: 0.20    

IV 49 1.71 III-IV: 1.03    

       

 Forward citations 

I 323 1.87     

II 203 3.23 I-II: 23.08 7.85 23.52 0.000 

III 271 1.03 II-III: 56.17    

IV 49 0.18 III-IV: 3.01    

       

 Priorities 

I 323 1.32     

II 203 1.22 I-II: 3.68 7.85 3.32 0.019 

III 271 1.20 II-III: 0.14    

IV 49 1.10 III-IV: 0.97    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 104 1291.86     

II 104 631.30 I-II: 34.03 7.89 17.49 0.000 

III 119 600.48 II-III: 0.08    

IV 19 462.53 III-IV: 0.46    

       

 I:1970-2001; II: 2002-2009; III: 2010-2014; IV: 2015-2019 

Table 7: Life cycle stages of geothermal energy technologies 
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 21 0.05     

II 113 0.51 I-II: 0.75 11.12 13.71 0.000 

III 197 0.95 II-III: 2.67    

IV 195 2.00 III-IV: 21.17    

V 297 2.04 IV-V: 0.04    

VI 23 1.70 V-VI: 0.50    

       

 Forward citations 

I 21 1.95     

II 113 1.94 I-II: 0.00 11.12 13.21 0.000 

III 197 1.91 II-III: 0.01    

IV 195 3.19 III-IV: 16.19    

V 297 0.97 IV-V: 58.04    

VI 23 0.00 V-VI: 2.02    

       

 Priorities 

I 21 1.00     

II 113 1.44 I-II: 9.33 11.12 4.13 0.001 

III 197 1.27 II-III: 5.48     

IV 195 1.23 III-IV: 0.62    

V 297 1.19 IV-V: 0.36    

VI 23 1.04 V-VI: 1.27    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 4 2482.00     

II 39 1727.82 I-II: 3.37 11.20 17.91 0.000 

III 64 908.56 II-III: 26.56    

IV 101 639.10 III-IV: 4.65    

V 131 578.71 IV-V: 0.34    

VI 7 633.43 V-VI: 0.03    

       

 I:1970-1978; II: 1979-1983; III: 1984-2001; IV: 2002-2007, V: 2008-2014, IV: 2015-2019 

Table 8: Life cycle stages of geothermal energy technologies with alternative phase delineation 
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 176 0.16     

II 331 0.32 I-II: 1.24 7.84 16.69 0.000 

III 643 0.73 II-III: 15.67    

IV 161 1.14 III-IV: 9.14    

       

 Forward citations 

I 176 0.93     

II 331 1.38 I-II: 5.33 7.84 13.23 0.000 

III 643 0.90 II-III: 11.54    

IV 161 0.14 III-IV: 17.95    

       

 Priorities 

I 176 1.12     

II 331 1.19 I-II: 2.94 7.84 2.18 0.089 

III 643 1.17 II-III: 0.35    

IV 161 1.10 III-IV: 3.50    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 68 1395.22     

II 134 821.04 I-II: 23.67 7.87 20.58 0.000 

III 256 631.95 II-III: 5.01    

IV 46 379.76 III-IV: 3.95    

       

 I:1970-1990; II: 1991-2004; III: 2005-2014; IV: 2015-2019 

Table 9: Life cycle stages of hydro energy technologies 
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Life cycle stage Number of patents Mean value Scheffé test statistics for 

group differences 

Critical Scheffé 

value 

F-value P-value 

       

 Backward citations 

I 77 0.16     

II 789 0.27 I-II: 1.78 7.83 59.13 0.000 

III 508 0.58 II-III: 11.08    

IV 306 1.72 III-IV: 87.55    

       

 Forward citations 

I 77 0.52     

II 789 1.08 I-II: 1.10 7.83 1.27 0.282 

III 508 1.45 II-III: 2.03    

IV 306 1.19 III-IV: 0.64    

       

 Priorities 

I 77 1.17     

II 789 1.37 I-II: 7.51 7.83 7.59 0.000 

III 508 1.22 II-III: 18.92    

IV 306 1.30 III-IV: 3.32    

       

 Duration of the examination process (in days from application until grant of patent, only granted patents included) 

I 37 1303.00     

II 265 1421.26 I-II: 0.43 7.86 4.68 0.031 

III 183 1362.05 II-III: 0.64    

IV 81 937.26 III-IV: 8.81    

       

 I:1970-1978; II: 1979-1999; III: 2000-2009; IV: 2010-2019 

Table 10: Life cycle stages of biomass energy technologies 
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There is considerable interest among scholars and policymakers about the emergence, decline and 

even regeneration of new green industries within regions as regions play an influential role in 

contributing to sustainability transitions. However, prior studies of regional industrial path 

development have not paid adequate attention to the presence of competing regional industrial 

paths within regions and the potential relationships between the different paths for shaping regional 

sustainability transitions (Frangenheim et al., 2019). This paper compares bioeconomy and biogas 

development in two different Swedish regions: Värmland and Scania and provides an overview of 

multiple regional industrial paths within the regions. The paper also looks at the role of regional 

change agency (MacKinnon et al, 2019) in shaping the development of competing regional industrial 

paths and the different types of relationships (symbiotic, competitive and neutral) between them.                  

                 Recent contributions in the economic geography literature have highlighted the 

importance of interactions between multiple regional industrial paths (Hassink et al, 2019). 

Competition between two regional industrial paths for regional resources and political support 

might divert resources from one emerging pathway to another thereby slowing down green 

industrial path development in regions (Frangenheim et al., 2019) or contribute towards path 

contraction or decline in regions and slow down in the development of regional paths (Blažek et al, 

2019). While this topic has been recently studied in the economic geography literature, the 

literature in sustainability transitions has already touched upon it with valuable insights regarding 

multi-technology interaction and competing emerging technologies (Bergek et al, 2015; Markard et 

al, 2015; Markard & Hoffman, 2016; Magnusson & Berggren, 2018).  

               The paper discusses competing paths in region Värmland i.e. pathway promoting 

bioeconomy development through the renewal of the traditional pulp and paper industry with an 

alternative pathway focussed on preserving the aesthetic values in the forests and to allow more 

role for women, forest owners and civil society in the functioning of the forest industry in the 

Värmland region. Next, the paper looks at the competition between two competing regional 

industrial paths in the region Scania where public transport using biogas is challenged with the 

introduction of electric buses and the challenges faced by the biogas industry due to competition 

with the electric vehicle industry. The paper adopts a comparative qualitative case study approach in 

this paper where we focus on comparing the different ways in which actors in the region influence 

interpath dynamics (Frangenheim et al, 2019) in the two regions. The paper draws insights from 

archival data sources, observations in industry events and forums and 28 semi-structured interviews 

with different regional industry experts in two Swedish regions (1) Värmland and (2) Scania. In one 

of the reports, a better overview of the two Swedish regions with maps and specific regional 

characteristics is provided (Andersen et al, 2019).  
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In addition to the semi-structured interviews, archival data sources (e.g., reports, documents, expert 

presentations, journal articles, news articles, etc.) were collected and summarized to gather 

background information about bio-economy initiatives in the two regions. Field observations in 

industry events and workshops were also used to gather information about important discussions 

between the regional stakeholders. For the data analysis, we followed an iterative process of moving 

between emergent data and theoretical concepts and mapped the role of different actors in 

supporting competing regional industrial paths in the regions. The paper compares and contrasts 

competing regional industrial paths in the two Swedish regions and provides inputs for managing the 

complex tradeoffs involved in regional industrial path development.  

Keywords: Regional industrial path development, agency, bio-economy, biogas, Värmland, Scania 
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Abstract  
As energy transitions appear to be unfolding, the pressure to accelerate these transitions 
simultaneously increases, given increasing global greenhouse gas emissions. As the dynamics 
of the energy transition develop further, we argue that methodological adjustments are in order 
if transition management is to stay on par. This paper therefore addresses the question ‘What 
design principles can support a next iteration of transition management?’. We argue that 
transition management has the potential to more adequately support transitions if it can adapt to 
address other system dynamics than those associated with a pre-development stage of 
transitions, strengthen its position in the face of  democratic legitimacy, and adopt strategies to 
incorporate issues of power and conflict. We conclude by proposing five design principles that 
relate to these tenets, and discuss how reflexivity might serve the implementation of these 
principles.  

Keywords: Transition, Sustainability, Transition Management, Governance, Legitimacy, Power, 
Depoliticisation, Reflexivity. 

1. Introduction 

As energy transitions appear to be unfolding in our current era, the pressure to accelerate these                
transitions simultaneously increases, as global annual greenhouse gas emissions continue to           
increase (Olivier & Peters 2020). Against this background, it can be argued that focussing              
primarily on piecemeal experimentation towards sustainable futures could potentially undermine          
the large-scale systemic changes that are needed to address such a climate emergency.             
Experimental approaches might provoke a paradox, in which accountability, or serious           
upscaling, are consistently put off as each experiments’ outcome leads to new experiments for              
improvement, rather than political decisions: the future remains the domain of experiments            
(Schinkel 2017).  

We argue that in order for the long-term governance approach of transition management             
to be on par with current energy developments, methodological adjustments are in order, and              
for that it must bite the bullet on a number of contentious issues. This paper addresses the                 
research question: What design principles can support a next iteration of transition            

1 
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management? We argue that transition management has the potential to more adequately            
support transitions if it directly addresses system dynamics, democratic legitimacy and different            
forms of power in navigating antagonisms. To address the aim of this paper, we draw on a                 
review of grey and academic literature, which was conducted through snowballing key literature             
on transition management critiques and tensions.  
 Over the years, transition management has been implemented in a variety of contexts             
(Frantzeskaki et al 2018). While based on transition governance principles, it has been             
developed extensively over the past decades in terms of project cycle steps and associated              
methodologies (e.g. Roorda et al 2014). As time progressed, both societal developments, as             
well as insights from research have indicated a need and opportunities for adapting transition              
management and its objectives. In society, while set in contradictions, we observe an             
acceleration of sustainable energy projects, and the outset of institutionalisation of changing            
energy systems (Markard 2018). In transition research itself, a shift has taken place from              
focussing primarily on niche players, to studying the role and agency of regime actors, or               
incumbents (e.g. Turnheim & Geels 2019). In order to respond to these developments in society               
and science, we need to develop new design principles, which simultaneously build on             
fundamental criticisms which have pervaded transition management since its inception.  
 First of all, we reflect on the issue of applying transition management objectives to              
different contexts as transitions progress. We highlight its intellectual roots and foundations, and             
reflect on how it has been found wanting, how the societal context has changed over the past                 
two decades, and how transition research has evolved. In response, we argue that a modular               
approach to applying transition management, which addresses system dynamics by using the            
x-curve model and transition governance principles, might be opportune to provide insight into             
when to open up or close down a governance process, and how to position transition               
management with regards to existing institutions. 
 Second, we reassess the issue of democratic legitimacy of transition management.           
Previously, it has been argued that transition management acts on a ‘post-foundational’ or             
‘radical’ democratic legitimacy, rather than appealing to the logics or perceived legitimacies of             
institutional democracy (Jhagroe & Loorbach 2015). As transition management evolves and           
potentially encroaches on the terrain of institutional democracy, we have to critically revisit this              
claim. After all, if the positioning of transition management changes with regards to existing and               
emerging governance and political structures, its ‘extra-institutional’ status arguably becomes          
obsolete. This opens up questions with regards to what kinds of legitimacy transition             
management can appeal, and how transition management might be held accountable as it             
interacts with institutional changes. In order to understand this, tacit knowledge about the             
workings of policy cycles needs to be opened up, and different forms of legitimacy need to be                 
discussed.  
 Third, we evaluate how transition management may navigate antagonisms and the risk            
of reproducing power structures by addressing different forms of power. This involves looking at              
directionality, i.e. ‘the multiple possible development paths’, which may or may not serve certain              
interests (Pel et al 2019). It also concerns investigating different types of power that transition               
management processes addresses and influences, such as those of the deconstruction of            
incumbent structures, or mobilising voices that have earlier been oppressed in shaping the             
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future the future, or even, the extent to which any participant in a transition management               
process is a subject of cultural or economic governmentalities, and how transition management             
is shaped by hegemonic discourses.  
 From these discussions, we distill five key design principles for a new iteration of              
transition management, which include 1) to place a thorough analysis of system dynamics at the               
heart of the transition management; 2) to position transition management ‘outside’, as well as              
‘inside’ institutional democracy; 3) to provide transparency about directionality and uncertainty;           
4) to analyse the use of language and discourse; 5) to include oppressed and incumbent voices                
in transition management processes. Finally, we discuss how these principles might be            
operationalised and ‘experimented with’, without succumbing to the fallacy of the very            
‘experiment paradox’ a new iteration of transition management is meant to overcome in the first               
place.  

2. Transition management in motion 

Transition management is an approach towards addressing persistent societal problems –           
namely through advocating fundamental structural changes, i.e. transitions. Rather than about           
managing, transition management is about influencing societal dynamics towards more          
sustainability by creating spaces for societal actors to search, experiment and learn together             
(Loorbach 2010). One of its premises is that by playing into existing dynamics and embracing               
complexity and uncertainties, sustainability transitions can be influenced, supported and          
accelerated. The approach emerged in the Netherlands in 2001, from the development of the              
fourth National Environmental Policy Plan (NMP4) (Rotmans et al. 2001; Kemp and Rotmans             
2009; Loorbach and Rotmans 2012; Voss 2014). 
 Transition management is based on ideas from complex systems, governance, and           
sociological theories (Loorbach 2007, 2010; Rotmans and Loorbach 2009; Grin et al. 2010;             
Frantzeskaki et al. 2012). From these theories, Loorbach (2010) has formulated nine principles             
or tenets of transition management, amongst others a focus on change agents to push current               
limitations, multi-actor collaborations and the creation of spaces for experimentation and           
learning. Transition governance is perceived as an open-ended process that can be            
operationalized using these principles as orientation. In doing so, Loorbach (2010) suggests            
distinguishing between governance activities at four levels: strategic and long-term activities,           
which include goal setting activities; tactical activities focusing on the medium term, such as              
targeted changes in existing institutions; operational activities focusing on the short term action             
and experimentation; and reflexive activities which are continuous and aimed at learning about             
the system and possible futures. For prescriptive use, instruments pertaining to each of these              
activities have been formulated, including transition arenas and scenarios (Sondeijker 2009,           
Loorbach and Van Buuren 2009), transition agendas, transition experiments (Van den Bosch            
2010) and transition monitoring (Taanman 2014, Taanman et al. 2012). 
 The last two decades have seen a steady uptake of the concepts and approach              
associated with transition management (Frantzeskaki et al. 2018). During this time, through            
heuristic and operational application, transition management have been adapted, transformed          
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and challenged. Initially, this primarily happened in the domains of energy, water and mobility              
(see Verbong and Loorbach 2012; Van der Brugge et al. 2005; Avelino et al. 2012), but more                 
recently, the application has become more centered around geographically demarcated          
systems, such as in urban areas (Nevens and Roorda 2014; Wittmayer et al. 2014a, b, 2015,                
Frantzeskaki et al. 2018). Based on this work, three objectives of transition management have              
been formulated: 1) forging a sense of direction (i.e. developing a ‘strategic future perspective’);              
2) providing an impulse for local change (i.e. developing new innovations and initiatives in line               
with the proposed future); and 3) collective empowerment (i.e. enabling the emergence of new              
front runners) (Roorda et al. 2014). 
 Theoretical contributions have focussed on developing the approach by either grounding           
it in specific theories (e.g., Rotmans and Loorbach 2009; Frantzeskaki et al. 2012) or by               
critiquing specific aspects, most prominently issues of power, politics, and agency. In terms of              
the latter, much theoretical work as well as practical experimentation sought to deepen our              
understanding of power relations and political implications and how they could be addressed             
(Smith et al. 2005; Shove and Walker 2007; Hendriks 2009; Avelino 2009; Kern and Howlett               
2009; Meadowcroft 2009; Smith and Stirling 2010; Kern 2012; Jhagroe and Loorbach 2015).             
These contributions identify challenges of transition management in terms of who is governing,             
whose framings count (in terms of system, problems, goals, sustainability), and what is the              
relationship with democratic institutions, incumbent regime actors, and dominant discourses.          1

While more recent work of transition management has started picking up on these challenges              
(see, for example Loorbach et al. 2016, Frantzeskaki et al. 2018), there is still more to be done.                  
For instance, Frantzeskaki et al (2018) called for developing how transition management            
moving forward can “strengthen co-creation and participatory nature of transition management           
in cities”, consider “issues of conflict, politics, power, and democratic legitimacy” and, relatedly,             
“how transition management steers into, or steers clear from contemporary urban politics” and             
find “methods to connect every phase of transition management with on-going urban planning             
processes and practices beyond communication tools” (p. 8). 
 The development of transition management in a sense is mirroring the history of the              
broader transitions field. During the beginning years, much attention was directed towards            
innovations – how to nurture and shield them, and how to let them grow and eventually break                 
through. Soon after, issues of power imbalances, the politics involved and the roles of different               
actors started to become taken into account. However, while over recent years the field has               
been moving towards paying more attention to incumbents and the phasing out of existing              
structures, cultures and practices (Loorbach, 2014; Markard, 2018; Mühlemeier, 2019;          
Turnheim and Geels, 2019) – academic work on transition management has not caught up with               
this yet.   2

 With the societal dynamics around for example energy transitions taking a flight –             
sustainability transitions research needs to stay attuned. New conceptual tools for this have             

1 This section, starting with ‘theoretical contributions’, for the purpose of the conference paper has been 
directly taken from the book chapter by Wittmayer & Loorbach (2016) in Loorbach et al (2016).  
2 Practical work on this has been ongoing, see for instance Hydrogen for 
the Port of Rotterdam in an International Context – a Plea for Leadership (2020), Staat van Transitie in 
mobiliteit, klimaatadaptatie en circulaire economie (2019) or Afvalprikkels (2019).  

4 

https://drift.eur.nl/app/uploads/2020/06/KSD_DRIFT_HavenbedrijfRotterdam_vDEF_lores.pdf
https://drift.eur.nl/app/uploads/2020/06/KSD_DRIFT_HavenbedrijfRotterdam_vDEF_lores.pdf
https://drift.eur.nl/app/uploads/2020/02/Staat-van-Transitie-Dynamiek-in-Mobiliteit-Klimaatadaptatie-en-Circulaire-Economie.pdf
https://drift.eur.nl/app/uploads/2020/02/Staat-van-Transitie-Dynamiek-in-Mobiliteit-Klimaatadaptatie-en-Circulaire-Economie.pdf
https://drift.eur.nl/app/uploads/2020/04/DRIFT-Rapport-Afvalprikkels.pdf


IST 2020 conference - draft paper  

started to emerge, such as the x-curve by Loorbach (2010), which distinguishes how transitions              
move through different dynamics, which lead from the emergence of new phenomenon and             
innovations, to their potential eventual institutionalisation or disappearance on the one hand,            
and on the other hand to the resistance of hegemonic cultures, structures and practices to their                
eventual potential demise and deconstruction or renewal and transformation. When reflecting on            
how to respond to these dynamics, a balance between how to transform existing structures,              
policy and programmes, while looking to institutionalise upcoming innovations, raises the           
question of how transition management might push the fringe within institutional realities.  
 Our argument is that what is missing to date is a further development of the principles                
and operationalization of transition management that do not only focus on influencing societal             
dynamics that can be considered to be in the pre-development phase – thus as being in need of                  
societal frontrunners setting a direction, to experiment with new solutions and roles. To support              
current societal dynamics, principles are needed that take account of the full spectrum of              
societal dynamics that are outlined by frameworks such as the x-curve, as well as more fully                
integrate the theoretical developments and considerations regarding legitimacy, conflict and          
power dynamics.  

3. Exploring the democratic legitimacy of transition management 
In this section we discuss what dilemmas democratic legitimacy poses to further developing             
transition management. We first consider key criticisms that have been made with regards to              
transition management's lack of explicit engagement with politics, or transparency about           
underlying assumptions and storylines on participation or innovation. We then continue to            
discuss whether the response to these claims retains its relevancy as the approach evolves,              
and how transition management might alternatively deal with the issue of legitimacy.  
 
3.1 Democratic legitimacy: criticisms and responses 
Transition management emerged from a discontent with the ability of existing structures to form              
an adequate response to complex societal problems. By design, it circumvents conventional            
institutional structures, in order to explore innovations and alternative modes of governance.            
This concept has raised questions with regards to how legitimate this process is in a liberal                
democratic system, which we here understand as “a political system that is both liberal and               
democratic - one that both protects individual rights and translates popular views into public              
policy” (Mounk 2018, p. 27).  

As highlighted by Hendricks (2009), the approach has been criticized for its opaqueness             
about how transition management processes are established, how participants are selected, or            
simply how transition management relates to representative democracy. More specifically,          
Hendricks argues how the approach embodies particular implied ‘democratic storylines’. The           
most dominant storyline concerns how transition management positions “innovation, knowledge,          
autonomy and leadership” in opposition of existing democratic institutional procedures, as these            
would be ‘myopic and interest-based’ (p. 350-1). Hendricks demonstrates how the lack of             
participation by the citizens is considered a condition to be able to unearth the necessary               
knowledge and strategic insights, while the broader public might later be mobilised for             
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implementation of strategies. Other storylines include the idea of how experts have a crucial role               
to inform elected bodies, and how stakeholders representing member-based organisations are           
legitimate democratic actors. Hendricks argues that such underlying assumptions about          
democracy in democratic storylines need to be revealed, in order to have a transparent              
conversation about transition management’s legitimacy and accountability. 

Others have also criticized transition management for uncritically adopting democratic          
terminology and storylines. Chilvers et al (2018) deemed transition management to be ‘residual             
realist’, considering how terms such as ‘the public’, ‘participation’ and ‘democracy’ are used as              
uncontested terms, as though they are ‘naturally occurring’ concepts, rather than openly            
questioning them (p. 200). Instead of making assumptions about the public consisting of             
autonomous individuals, or how participation is a success when it is ‘inclusive, representative             
and impactful’, participation processes such as those used in transition management ought to             
be designed as ‘deliberative systems’, in which participation is embedded in a larger political              
endeavour (Chilvers et al 2018).  
 In response to these criticisms, Jhagroe & Loorbach (2015) have argued to make a              
distinction between institutional democracy and post-foundational democracy. They render the          
boundaries and design of institutional democracy to have shortcomings, limitations, and ‘blind            
spots’. In order to reveal the blind spots of such institutional democracy, transition management              
can serve as a mirror to identify and point out inequalities and injustices. They position transition                
management as part of ‘radical democracy’, which, by placing hierarchical power relations at its              
centre performs a certain democratic legitimacy, rather than fitting in with legitimacies            
associated with existing institutions. While in the past acting ‘outside’ of conventional democratic             
structures may have granted transition management a liberty of innovating without institutional            
limitations, in order to engage with transition dynamics as indicated above, transition            
management needs to relate to local, regional, national and arguably supranational governance            
structures differently.  
 
3.2 Unpacking democratic legitimacy 
In the face of shifting focus to emerging transition dynamics such as institutionalisation and              
deconstruction as discussed in Section 2, and acknowledging the criticisms as discussed            
above, transition management needs to further develop its response to the issue of democratic              
legitimacy. As transition management would increase its impact on institutional change, rather            
than on expanding horizons and creating space for innovation, Jhagroe & Loorbach's argument             
falls short: as it does not further specify how democratic legitimacy might differ for each and                
every transition management process. Besides, issues that relate to institutional democracy,           
such as how to legitimately acquire (political) resources needed for acting on the outcomes of               
transition management, how to practically feed into funding cycles and structural changes, as             
well as how to liaise with political actors and developments such as elections or protests, remain                
(Hendriks 2009).  

To address this, we might avert to discussions on civil society and the global democratic                
deficit, a term which describes that while institutional democracy has become the norm for many               
nations across the world, globalisation has created limitations to the extent that democratic             
ideals can be acted upon, particularly with regards to ‘deliberative’ or ‘substantive’ democracy             
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(e.g. Anderson, 2000; Held, 1995; McGrew, 1997; Scholte, 2001 in Glasius 2008). Besides,             
other deficits have emerged, such as how elections favour short-term gains as opposed to              
anticipatory action for future generations (Majone 1996, and Eckersley 2000 in Hendriks 2009).             
In response to this, scholars such as Glasius (2008), have argued that global civil society might                
be able to address this deficit, by appealing to the key democratic principles of ‘transparency,               
equality and deliberation, representation and participation’ (p. 46). Building on this notion of             
democratic deficits, transition management could explore the extent to which it may appeal to              
these forms democratic legitimacy.  
 The first principle of transparency, or ‘openness’, of governance processes, is argued to             
be a key principle to prevent any government from gaining illegitimate power (Popper 1952 in               
Glasius 2008), and a precondition for engaging and informing the general public in political              
processes. Transition management might appeal to this notion, as it can provide transparency             
by uncovering how current systems work, e.g. how it benefits some over others, or how systems                
might demonstrate signs of a ‘lock-in’. Besides, through action research it may explore what              
levers need to be targeted to foster change, such as limiting internal fragmentation and              
hierarchies (Nagorny-Koring and Nochta 2017).  

The second principle mentioned by Glasius is equality: the endeavour to create a             
level-playing field. Considered from a global stance, this might be conceptualized by how             
transboundary issues, such as climate change, are impossible to be managed by individual             
nations. Seeing as global crises no longer fit the containers of nation states, transition              
management might be considered as an approach that can stretch across different scale levels              
in order to progress this principle. The third principle of deliberation, supports deliberation in the               
public sphere, based on arguments rather than interests. Transition management might appeal            
to this deliberative principle, if it can manage to initiate a meaningful deliberative culture that               
takes into account contrasting views and perspectives. The third democratic principle concerns            
representation. While arguably problematic, transition management might build on how          
governments represent winning parties - not necessarily the will of the majority of people, when               
counting those who do not (want) to vote, or others who might be silenced through governance                
processes, such as representing future generations. 
 Fifth and finally, Glasius mentions participation in her framework. By including a diversity             
of actors and interests in long-term governance processes, more people can be enabled to              
meaningfully influence decisions that will affect their lives, and mobilised around creating and             
implementing societal changes. Instrumentally, participation and co-creation may be         
instrumental in creating ownership and embeddedness of the outcomes, and thus the            
sustainability of potential change (Hölscher et al 2019). However, this sense of inclusiveness is              
problematic, as there are always voices that are not heard, or do not want to be heard in a                   
particular context or setting. Besides, simply having more people participate in transition            
management does not resolve the innate tendencies with regards to residual conceptions of             
participation, as argued by Chilvers (2018).  

In conclusion, in order to determine how transition management might appeal to            
democratic legitimacy, a continuous reflexive discussion ought to be integrated in the process,             
in which tacit knowledge about the democratic opportunities and limitations are brought to the              
table and engaged with. Only then can transition management position itself to be a legitimate               
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voice, directly linking forms of democratic legitimacy to its objectives, through which it may be               
held accountable.  

4. Taking power and conflict into the equation  
Taking into account these different principles that can provide democratic legitimacy, issues of 
how to incorporate power imbalances and conflicts, for instance when providing transparency or 
fostering deliberation or participation, become particularly relevant. In this section, we discuss 
how transition management’s way of dealing with power and conflict has been criticized, and 
how these issues may be addressed.  
 
4.1 Power and conflict: criticisms and responses 
DeBruyne & De Bisschop (2013) criticize transition management for being ‘postpolitical’: it 
would replace fundamental struggles concerning class or ethnicity with a politics of pragmatism, 
which aims for consensus rather than debating crucial ideological clashes. With its focus on 
reaching consensus, it would place the process outside of the “political arena of clashing 
interests and values”, while antagonisms and struggles are inevitable as interests and policy 
discourses are negotiated (DeBruyne and De Bisschop 2013; Hendriks 2009). As a result, 
outcomes become depoliticised, which means that it is suggested how a ‘neutral conclusion’ is 
possible, based on considering the best ‘rational and scientific arguments’, rather than 
acknowledging embedded ideologies in terms of economic models or focus area of potential 
solutions (Turnhout et al 2020, p.16). 

Another criticism concerns the apparent arbitrary nature of who are invited to participate 
in transition arenas (DeBruyne & Bishop 2013). Who participates in a transition management 
process matters, as it influences what perspectives are taken into account, who experiences 
ownership, and importantly, what the content of its outcome and legacy is. Without a 
transparent debate on how these decisions are taken, transition management might reproduce 
existing inequalities. With its explicit focus on the participation of front runners, critics have 
taunted transition management’s alleged elitist nature: Hendriks (2009) found that discussing 
the future of energy systems futures was considered too complex for citizens to engage with by 
those participating in transition arenas. Even when people are granted a seat at the table, 
Turnhout et al (2020) indicate how in participatory governance processes “equality among 
participants is not self-evident”, as participants have unequal availability over (paid) time, 
resources, knowledge, skills, perceived social status due to socio-economic biases, and 
influence on the process (Turnhout et al 2013, Clark et al 2016, Cornwall 2002, Frantzeskaki 
and Rok 2018 in Turnhout et al 2020).  
  
4.2 Addressing power and politics 
We argue that transition management needs to dive deeper into issues of power, particularly as 
it evolves in terms of its objectives. Three issues might provide a starting point: acknowledging 
directionality and uncertainty, pro-actively inviting oppressed as well incumbent voices, and 
minding governmentalities and discursive influence.  
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Directionality refers to the acknowledgement of the possibility that the present bears the 
possibility of a multitude of futures (Pel et al 2019). Rather than assuming a singular idea of how 
the future is shaped or will take place (e.g. through technological innovation), long-term 
governance needs to acknowledge how vested interests and unexpected events shape the 
development of possible directions that the future can take. Arguably, transition management 
has not yet managed to incorporate this adequately and has a tendency to frame the future 
according to predefined directions (Stirling 2011 in Pel et al 2019). Denying this, may result in 
tunnel vision or rigid ‘roadmaps’, which project the illusion of control. Particularly when 
considering the complex nature of today’s problems, deliberation might be considered important 
to enrich the knowledge base for creating relevant governance. Relatedly, transition 
management might incorporate closer discursive analysis to unravel what ideological 
differences or directions the process might reproduce or legitimize in the process. Foucault has 
suggested how power functions through dominant discourses that determine what is considered 
as ‘truth’, and who has the authority to speak it: Through the performance of governmentality, 
meaning that people discipline themselves according to what they think is considered ‘normal’ in 
a given hegemony (Foucault 1984, 2000 in Watts 2003). Transition management’s role in 
creating and managing meaningful discourse is a role that can be more closely investigated. 
 Another issue concerns the pro-active inclusion of voices other than those of ‘front 
runners’, but rather those of currently oppressed and marginalized actors, beyond tokenism, 
through consciously addressing structural inequalities. Simultaneously, as discussions on 
deconstruction or transformation of institutions increasingly take place, incumbent actors and 
the interests they represent need to be involved. Empowerment of actors has in fact been an 
important element of the transition management process as well as the outcome ambition, 
whereby the process has been described as “the development of a system change perspective; 
the provision and co-creation of knowledge; the process setting; and group composition”, and 
the outcome as: “developing new social relations and connections for influencing sustainability 
transitions; reflecting on and (re-)defining roles and responsibilities in the envisioned 
sustainability transitions; and increasing intrinsic motivation to influence the envisioned 
transition” (Hölscher et al (2019), p. 180-1). Results indicated that transition management 
results in “New and alternative social relations; (Re-)definition of roles and responsibilities; and 
[an increase of] Intrinsic motivation” (idem, p. 184). Nevertheless, empowerment as part of any 
approach does pose challenges in terms of asymmetric power imbalances between those who 
are empowered, and those who empower others. Turnhout et al advise to provide enough 
space to critically assess implicit assumptions that participants may have about each other’s 
roles and responsibilities (Mansbridge et al 2010 in Turnhout 2020).  
 All in all, discussions on including power and conflict in transition management indicate a 
need to be transparent about the conflicting interests and uncertainty, including a wider variety 
of voices beyond ‘front runners’, and studying language as an object of power reproduction.  

5. Design principles for an iteration of transition management 
Having argued that transition management needs to be adjusted in order to be on par with 
developments in transition dynamics, and having reviewed two of its major critiques as well as 
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possible responses, we can discuss what design principles might be derived for a next iteration 
of  transition management. The first principle we suggest is to place a thorough analysis of 
current system dynamics at the heart of the transition management, to determine a strategy of 
which the objectives of the process correspond with the needs of the system. Using the x-curve 
model as a starting point, this would result in differentiation between what is needed from 
transition management in a ‘pre-development’ stage of transition, versus what is needed in a 
stage of ‘acceleration’, or other stage, for instance in terms the need or momentum for 
transforming or deconstruction existing institutions. The second principle would be to position 
transition management ‘outside’, as well as ‘inside’ institutional democracy, by fostering an 
on-going discussion on how transition management is simultaneously challenges and confirms 
political and governance structures, using different types of legitimacy such as transparency, 
equality, deliberation, representation and participation. The third principle is to provide 
transparency about directionality and uncertainty. The fourth principle concerns the need to 
analyse the use of language and discourse. Finally, the fifth principle concerns the need to 
include oppressed and incumbent voices in transition management processes. 

6. Discussion 
This paper addressed the question ‘What design principles can support a next iteration of 
transition management?’. In order to formulate these principles, we reviewed the questions of 
better addressing system dynamics, democratic legitimacy, and different forms of addressing 
power and antagonisms.  

Underlying the five principles is the proposition that tacit knowledge about existing 
systems, policy processes and biases need to be made explicit. This will be a continuous 
process of reflexivity, which will have to be weaved through the process to prevent a blueprint 
approach or becoming reductionist. When experimenting with these principles, care ought to be 
taken that the process does not succumb to the ‘experimentation paradox’ which it was meant 
to counteract in the first place. Rather, reflexivity ought to be designed from the outset that it will 
be sustainably integrated in long-term governance processes rather than merely being 
employed for a short-term transition management project. Possibly, outside actors may act as 
criticasters for supporting a process of continuous reflexive evaluation.  
 Meanwhile, we acknowledge that these principles put a lot of responsibility with the 
organising transition team. Considering that transition management is an operational approach, 
limited budgets and mandates, are conditions that need to be reckoned with in practice. The 
next step will be to translate these principles into practice and design how these principles may 
be operationalised, to then experiment with their solidity and feasibility in practice. 
 
Acknowledgments 
This research is part of TOMORROW-project (https://www.citiesoftomorrow.eu/), which received 
funding from European Union’s Horizon 2020 research and innovation programme under grant 
agreement N°847136. 

10 

https://www.citiesoftomorrow.eu/


IST 2020 conference - draft paper  

References  

Avelino, F. (2009) Empowerment and the challenge of applying transition management to 
ongoing projects. Policy Sci 42(4):369–390 

Avelino, F., Bressers N., Kemp R. (2012) Transition management as new policy making for 
sustainable mobility. In: Geerlings H, Shiftan Y, Stead D (eds) Transition towards sustainable 
mobility: the role of instruments, individuals and institutions, pp 33–52. Ashgate, Hampshire 

van den Bosch, S. (2010) Transition experiments: exploring societal changes towards 
sustainability. Doctoral dissertation, Erasmus University Rotterdam, Rotterdam 

van der Brugge, R., Rotmans, J., Loorbach, D. (2005) The transition in Dutch water 
management. Reg Environ Chang 5:167–176 

van Buuren, A., & Loorbach, D. (2009). Policy innovation in isolation? Conditions for policy 
renewal by transition arenas and pilot projects. Public Management Review, 11(3), 375–392. 
https://doi.org/10.1080/14719030902798289 

Chilvers, J., Pallett, H., & Hargreaves, T. (2018). Ecologies of participation in socio-technical 
change: The case of energy system transitions. Energy Research and Social Science, 
42(March), 199–210. https://doi.org/10.1016/j.erss.2018.03.020 

Frantzeskaki, N., Loorbach, D., Meadowcroft, J. (2012) Governing transitions to sustainability: 
transition management as a governance approach towards pursuing sustainability. Int J Sustain 
Dev 15(1/2):19–36 

Frantzeskaki, N., Hölscher, K., Wittmayer, J. M., Avelino, F., & Bach, M. (2018). Transition 
Management in and for Cities: Introducing a New Governance Approach to Address Urban 
Challenges. https://doi.org/10.1007/978-3-319-69273-9_1 

Glasius, M. (2008). Does the Involvement of Global Civil Society Make International 
Decision-Making More Democratic? The Case of the International Criminal Court. Journal of 
Civil Society, 4(1), 43–60. https://doi.org/10.1080/17448680802051147 

Grin, J., Rotmans, J., Schot, J., Geels, F., Loorbach, D. (2010) Transitions to sustainable 
development. Part 1. New directions in the study of long term transformative change. 
Routledge, New York 

Hölscher, K., Wittmayer, J. M., Avelino, F., & Giezen, M. (2019). Opening up the transition 
arena: An analysis of (dis)empowerment of civil society actors in transition management in 

11 

https://doi.org/10.1007/978-3-319-69273-9_1


IST 2020 conference - draft paper  

cities. Technological Forecasting and Social Change, 145(December 2016), 176–185. 
https://doi.org/10.1016/j.techfore.2017.05.004 

Jhagroe, S., & Loorbach, D. (2015). See no evil, hear no evil: The democratic potential of 
transition management. Environmental Innovation and Societal Transitions, 15, 65–83. 
https://doi.org/10.1016/j.eist.2014.07.001 

Kemp, R., Rotmans, J. (2009) Transitioning policy: co-production of a new strategic framework 
for energy innovation policy in the Netherlands. Policy Sci 42:303–322 

Kern, F. (2012) The discursive politics of governing transitions towards sustainability: the UK 
Carbon Trust. Int J Sustain Dev 15(1/2):90–105 

Kern, F., Howlett, M. (2009) Implementing transition management as policy reforms: a case 
study of the Dutch energy sector. Policy Sci 42(4):391–408 

Loorbach, D. (2007) Transition management. New mode of governance for sustainable develop- 
ment. PhD thesis, Erasmus University Rotterdam, Rotterdam 

Loorbach, D. (2010). Transition management for sustainable development: A prescriptive, 
complexity-based governance framework. Governance. 23(1):161–183 
https://doi.org/10.1111/j.1468-0491.2009.01471.x 

Loorbach, D., Rotmans, J. (2012) Transities en transitiemanagement. Oorsprong, status en 
toekomst. E2012.01. DRIFT, Rotterdam 

Loorbach, D. (2014) To transition! Governance panarchy in the new transformation. Inaugural 
lecture. Erasmus University of Rotterdam, Rotterdam 

Loorbach, D., & Wittmayer, J. M. (2016). Governance of Urban Sustainability Transitions. 
https://doi.org/10.1007/978-4-431-55426-4 

Markard, J. (2018). The next phase of the energy transition and its implications for research and 
policy. Nature Energy, 3(8), 628–633. https://doi.org/10.1038/s41560-018-0171-7 

Meadowcroft, J. (2009) What about the politics? Sustainable development, transition 
management, and long term energy transitions. Policy Sci 42(4):323–340 

Mounk, Y.  (2018) The People vs. Democracy. Why our freedom is in danger and how to save it. 
Cambridge, Massachusetts: Harvard University Press  

Mühlemeier, S. (2019). Dinosaurs in transition? A conceptual exploration of local incumbents in 
the swiss and German energy transition. Environmental Innovation and Societal Transitions, 
31(July 2018), 126–143. https://doi.org/10.1016/j.eist.2018.12.003 

12 

https://doi.org/10.1007/978-4-431-55426-4
https://doi.org/10.1016/j.eist.2018.12.003


IST 2020 conference - draft paper  

Nagorny-Koring, N. C., & Nochta, T. (2018). Managing urban transitions in theory and practice - 
The case of the Pioneer Cities and Transition Cities projects. Journal of Cleaner Production, 
175, 60–69. https://doi.org/10.1016/j.jclepro.2017.11.072 

Nevens, F., Roorda, C. (2014) A climate of change: a transition approach for climate neutrality 
in the city of Ghent (Belgium). Sustain Cities Soc 10:112–121 

Olivier, J. G. J., & Peters, J. A. H. W. (2020). Trends in Global CO2 and Total Greenhouse Gas 
Emissions: Report 2019. PBL Netherlands Environmental Assessment Agency, 2020(February), 
70. Retrieved from www.pbl.nl/en. 

Pel, B., Wittmayer, J.M., Geus, T., Oxenaar, S., Avelino, F., Fraaije, M., Petrick, K., Doračić, B., 
Toporek, M., Brown, D., Campos, I., Gährs, S., Davis, M., Horstink, L., Hinsch, A., 
Marín-González, E., Ehrtmann, M., Klarwein, S., Fosse, J., Hall, S., Kampman, B. (2019). 
Synthesis of incentive structures: input for Participatory Integrated Assessment. PROSEU - 
Prosumers for the Energy Union: Mainstreaming active participation of citizens in the energy 
transition (Deliverable 6.1). 

Roorda, C., Wittmayer, J., Henneman, P, Steenbergen, F. van, Frantzeskaki, N., Loorbach, D., 
Transition management in the urban context: guidance manual. DRIFT, Erasmus University Rot- 
terdam, Rotterdam, 2014. 

Rotmans, J., Kemp, R., Van Asselt, M. (2001) More evolution than revolution: transition 
management in public policy. Foresight 3(1):15–31 

Rotmans, J., Loorbach, D. (2009) Complexity and transition management. J Ind Ecol 
13(2):184–196 

Schinkel, W. (2017). De Mens als Demo, De Groene Amsterdammer, Available at 
https://www.groene.nl/artikel/de-mens-als-demo  

Shove, E., Walker, G. (2007) CAUTION! Transitions ahead: politics, practice, and sustainable 
transi- tion management. Environ Plan A 39:763–770 

Smith, A., Stirling, A., Berkhout, F. (2005) The governance of sustainable socio-technical 
transitions. Res Policy 34:1491–1510 

Smith, A., Stirling, A. (2010) The politics of social-ecological resilience and sustainable socio- 
technical transitions. Ecol Soc 15(1):11 

Sondeijker, S. (2009) Imagining sustainability: methodological building blocks for transition sce- 
narios. PhD thesis, Erasmus University Rotterdam, Rotterdam 

13 

https://www.groene.nl/artikel/de-mens-als-demo


IST 2020 conference - draft paper  

Taanman, M., Wittmayer, J.M., Diepenmaat, H. (2012) Monitoring on-going vision development 
in system change programmes. J Chains Netw Sci 12(2):125–136 

Taanman, M. (2014) Looking for transitions. Monitoring approach for sustainable transition 
programmes. PhD thesis, Erasmus University Rotterdam, Rotterdam 

Turnheim, B., & Geels, F. W. (2019). Incumbent actors, guided search paths, and landmark 
projects in infra-system transitions: Re-thinking Strategic Niche Management with a case study 
of French tramway diffusion (1971–2016). Research Policy, 48(6), 1412–1428. 
https://doi.org/10.1016/j.respol.2019.02.002 

Turnhout, E., Metze, T., Wyborn, C., Klenk, N., & Louder, E. (2020). The politics of 
co-production: participation, power, and transformation. Current Opinion in Environmental 
Sustainability, 42(2018), 15–21. https://doi.org/10.1016/j.cosust.2019.11.009 

Verbong, G., Loorbach, D. (eds) (2012) Governing the Energy Transition. Reality, Illusion or 
Necessity? Routledge, New York 

Voß, J.P. (2014) Performative policy studies: realizing “transition management”. Innov Eur J Soc 
Sci Res 27(4):317–343 

Watts, M. (2003). Development and governmentality. 24(1), 6–34. 

Wittmayer, J.M., Schapke, N., van Steenbergen, F., Omann, I. (2014a) Making sense of 
sustainability transitions locally. How action research contributes to addressing societal 
challenges. Crit Policy Stud 8(4):465–485 

Wittmayer, J.M., Roorda, C., van Steenbergen, F. (eds) (2014b) Governing urban sustainability 
transi- tions: inspiring examples. DRIFT, Rotterdam 

Wittmayer, J.M., Rok, A., Roorda, C., van Steenbergen, F. (2015) Governing sustainability: a 
dialogue between Local Agenda 21 and transition management. Local Environ. 
doi:10.1080/13549839. 2015.1050658  

 

 

 

 

 

14 



1 
 

Transforming mobility practices in Maastricht (1950-1980) 

Marc Dijk, Anique Hommels, Manuel Stoffers 

Paper presented at IST2020 and EASST/4S 2020 (both online), August 2020 

Abstract 

This paper reconstructs the historical transformation of mobility in the city of Maastricht in 

the period 1950-1980, from cycling as the most popular mode of traveling in the 1950s, to 

car driving by the end of the 1970s. How was the diminishing use of bicycles related to the 

surging use of the car? Based on an analysis of written sources (i.e. newspaper articles, year 

books, visual material, travel statistics) and oral history interviews with Maastricht travellers 

and other practitioners who experienced this shift themselves, this paper sheds light on this 

historical transformation, its key actors and main drivers. Combining insights from studies of 

social practice-based perspectives on mobility, historical sociotechnical transitions, and the 

model of urban obduracy, this study seeks to contribute to understanding why and how 

cities may transform towards unsustainable places, despite all efforts to address urban 

mobility problems, many under the frame of ‘sustainability’.  

 

Section 1: Introduction: Histories of cycling and car mobility in cities 

Between the First World War and the late 1950s the bicycle was omnipresent on public 

roads in many parts of the western world outside the US (Oldenziel et al 2016; Oosterhuis 

2016). Thereafter cycling diminished and was superseded by car mobility. This shift in 

mobility practices entailed significant change of urban spaces. Transport historical studies 

on cycling have initially focused on the role of infrastructures and later on the role of 

(cycling) cultures, in the decline of cycling. However, scholarship has underexposed how 

urban cycling and car mobility co-evolved through partly common infrastructures and partly 

interrelated meanings and capabilities. This paper addresses this issue by raising the 

following question: How was the diminishing use of bicycles related to the surging use of the 

car, focusing on the city of Maastricht, in the period 1950-1980 (see Figure 1)? 
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Figure 1: Modal share estimations in Maastricht (1950-1980) based on a combination of Berkers (2017, p.5) 

and Jenniskens (1995), and only considering car mobility, bus mobility and cycling (so excluding walking and 

mopeds).   

 

Transport studies have observed a general (urban policy) trend of ’accommodating car use’, 

at least until the 1980s, which seems broadly accurate but lacks empirical elaboration 

(Kodransky and Hermann 2011; Mingardo et al 2015). In 2000, Schuyt & Taverne noted that, 

given the seemingly significant role of car mobility in the societal transformations after the 

second world war, it is surprising that a history of automobility in The Netherlands had not 

been written. Since then however, Dutch mobility history studies have addressed the 

various aspects of the car mobility ‘explosion’, such as explaining the surging adoption levels 

of vehicles. Staal (2003) shows how the growth of real incomes after the 1950s was a key 

driver, because it not only enabled the purchase of a car but this went hand-in-hand with 

the opportunity to buy a cheaper and a better house at some distance of the city (i.e. 

suburbanization). Others analyzed discourses in the main national automobile club (Mom et 

al 2002), the building of highways (Geels 2007), and the evolution of national transport 

policy (Smaal 2012). Vaessens (2018) has addressed the societal embedding of the only 

domestically manufactured car, DAF. His study has shown how this affordable though 

technically innovative car, was a symbol of national economic and engineering 

achievements of the post-war period, of growing incomes and self-confidence. This, and any 

of the previous work does not, however, specifically address how (growing) car mobility co-

evolved with (declining) cycling in cities, which were transforming to accommodate the 

explosion of cars (Vaessens, 2018). Even Filarski and Mom’s wide-ranging and detailed 2008 

analysis of changing Dutch mobility patterns in the nineteenth and twentieth century hardly 
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talks about the co-evolution of cycling and car use in the Netherlands. Many relevant 

questions remain unanswered or are not even raised. What were the specific challenges of 

growing car mobility in the city, e.g. the spatial interference with cycling, limited 

opportunities to extend roads or parking space, congestion, tensions with cultural heritage, 

air quality and noise issues, and how were these addressed by various actors (e.g. through 

parking policies, such as parking disks, meters, garages)? 

Transport studies have examined the question how people choose and chose between car, 

bicycle or public transport for their daily transportation needs in cities (e.g. Parkin 2012). 

However, as Oosterhuis (2019) has shown, this research has not been able to provide a 

convincing, simple, universal and clear-cut answer to this question. Many factors and forces 

play a role in modal choices, and these vary according to local circumstances. Moreover, the 

way these factors interact also depends on the local circumstances. In his extensive review 

of existing research on this matter, Oosterhuis distinguishes the following six factors as 

determinants of cycling levels: (1) natural conditions (hilliness, climate), (2) land use 

patterns and built environment (e.g. density, urban space), (3) demographic characteristics 

of the population (e.g. professions, age, income, education), (4) traffic infrastructure (e.g. 

bicycle facilities), (5) individual motivation, and (6) collective habits. As Oosterhuis notes, of 

these factors 1, 2, 3 and 6 cannot be directly influenced by human interventions, while 2, 3, 

4 and 6 are the product of long term historical developments. Except perhaps for factor 1, 

none of these factors, not even the individual motivations, can be said to exist outside and 

independent of the social contexts. 

Oosterhuis’ analysis fits in with, and is partly based on an increasing number of studies that 

emphasise “the socially variable character of cycling” (Horton, Rosen, Cox, 2007, 6). These 

studies argue that the present hegemony of automobility is in fact not the result of 

cumulative individual modal choices but the product of a ‘system of automobility’ (Urry 

2004), that is socially and historically produced and institutionally embedded. To these 

analyses belong a slowly increasing number of studies on the historical modal shift from 

cycling to car driving in the twentieth century. An important and ground breaking study in 

this respect was published twenty years ago by Dutch scholars Bruhèze and Veraart (1999), 

whose Dutch report was recently translated, updated and expanded under the direction of 

Ruth Oldenziel (Oldenziel et al 2016). In their work, based on a comparison of (by now) 

sixteen European cities, these researchers highlight the relevance of local variations in 

urban morphology and transport alternatives (e.g. available public transport) to explain the 

differences in bicycle use. But more important in their analysis are three other factors that 

help to understand the importance of cycling: (1) to what extent the bicycle was 

acknowledged, protected or ignored and hindered in traffic policies; (2) the cultural status 

of the bicycle as expressed in public images of cycling among elites and the general public, 

and (3) the strength of social movements in favour of cycling. 
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While the research by Oldenziel and Bruhèze’s group is focused on local differences 

(especially in these last three aspects), other research has demonstrated that local 

variations are themselves often embedded in distinctive national and even international 

contexts (Misa & Hard Urban Machinery). Policies and public images related to cycling have 

an obvious national component, as Ebert’s comparison of Dutch and German bicycle history 

has demonstrated (Ebert 2010; see also Kuipers 2013). At the same time, especially images 

of cycling and social movements related to cycling are also partly an international 

phenomenon, as both the spread of car-city planning since the 1930s and the international 

rise of the pro-cycling movements since the 1970s demonstrates (e.g. Stoffers 2019). 

Urban historians have highlighted how, after World War II, European planners, road 

engineers, politicians and policy makers started thinking about the best ways to plan cities 

in a context of expected increases in the number of cars. While massive highway 

construction was well underway in the US at the time, traffic congestion was not yet a 

serious problem in European countries. Moreover, in the years after the war, funding went 

to projects that had more priority than infrastructural innovation. In the Netherlands, as in 

most western-European cities, it was very clear that automobile traffic would significantly 

increase, and it was necessary to start thinking about the implications of this growth for the 

city and whether the American example had to be followed (Hommels, 2005). These studies 

have focused more on urban infrastructures, and less on auto mobility histories. 

Growing car mobility in cities coinciding with diminishing cycling formed a major 

transformation of urban mobility between the early 1950s and the 1980s1, but how did they 

co-evolve and how did this transformation unfold? These questions have not been 

specifically addressed in previous studies, as they mostly focused on either cycling or car 

mobility, not their interrelation or co-evolution. The two are clearly related, although not in 

a simple or straightforward way: cycling was not simply fully replaced by car trips 

(Oosterhuis 2016; Shove 2012). We will apply a novel theoretical perspective (i.e. a social 

practice based approach) to the analysis of this transformation (Section 2). Although this 

perspective has been applied to various social practices (such as showering, using air-

conditioning and walking), a detailed study of changing mobility practices in cities is lacking2. 

In this paper, we focus on mobility in  the Dutch city of Maastricht, a case not included in 

earlier publications (Oldenziel et al 2016), to understand the local specificities of this period 

of transformation (1950-1980, see Figure 1), as well as the merits of our co-evolutionary and 

social-practices-based approach. We report on a study based on interviews with travelers in 

                                                                 
1 We choose 1980 as the end year of our case period, although, clearly, mobility practices continued to (co-) 
evolve after 1980. Still, around 1980 the level of transformation slowed down after policy shifts, both at 
national level (i.e. the appearance of plan SVV, which, because of the oil crisis, shifted focus from building 
roads to promoting public transport), and in Maastricht (where the local government issued its first specific 
cycle plan [Fietsverkeersplan, 1979]). Subsequently, after 1980 modal share of cycling started to stabilize, and 
car mobility and parking became increasingly regulated, although not significantly loosing modal share. 
2 Section 2 refers to a few SPT studies on cycling (i.e Spurling and McMeekin (2014), Sponswood et al (2015), 
Cox & Bunte (2018) and Emanuel (2019). 
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Maastricht about this transition period, asking about the ways they travelled before getting 

access to a car, and after. As Section 3 (on methods) describes in more detail, these 

interviews were combined with an analysis of written sources. Section 4 is the core of the 

paper and reports on the findings of these traveler interviews combined with the findings of 

the analysis of written sources. Section 5 concludes by answering our research questions on 

co-evolution and transformation. 

 

Section 2: Conceptual approach 

How did the shift from cycling as the main way of urban travelling to car mobility unfold in 

the city of Maastricht, in the period 1950-1980? In order to answer this question, this 

section develops a theoretical perspective on the transformation of urban practices. 

Transition studies have referred to widespread, established practices as ‘the regime’: 

practices with a high level of alignment and self-reinforcing stability (Geels 2012). By 

contrast, a niche is defined as a space of innovation that differs fundamentally from the 

prevailing regime. Niche practices have a low level of alignment. For a range of cases, 

historic transition studies have explained how niches can overthrow regimes through 

various forms of niche-regime interactions (Geels and Schot 2007), but other scholars have 

also stressed their limitations. Such historic studies have mostly analysed shifts from one 

regime to another, whereas in practice fragmentation and plural regimes seem more likely 

(Bulkeley et al 2014). Also, the dichotomy of niche versus regime is usually assumed rather 

than explained in the analysis.  

To expose the alignment or stability of a potential regime more explicitly, the concept of 

‘obduracy’ (i.e. ‘resistance to change’, see Hommels 2010, 2005) may be instrumental. In 

the urban context, the concept of obduracy helps to understand the difficulty of changing 

urban structures once they are in place. Over time, urban structures tend to become more 

and more integrated with one another and dis-entangling such sociotechnical ensembles 

can be hard to achieve. The increasing obduracy of urban artifacts can, for example, be 

explained by the growing interconnection and interdependence of physical infrastructures 

with legal and policy arrangements, with mobility practices, and with key actors that try to 

protect or promote a specific sociotechnical status quo. 

In order to avoid the assumption of ‘an established regime’ in the first place, social 

practices-based perspectives take social practices as its focus of analysis3. Social practices 

are not only ‘sites of interaction’ but have a powerful shaping and ordering role themselves 

(Shove & Walker, 2010).  A social practice approach is specifically geared towards studying 

how practices ‘interlock’ and are ‘bundled’ in local settings that may lead to different 

                                                                 
3 Most studies of transition adopt a multi-level model of transitions, but the SPT-perspective in this paper, 
alternatively, does not assume levels. 
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outcomes in superficially similar circumstances (Cox & Bunte, 2018, 123). It can help to 

explain both changes and resistance to change and thus integrate a historical perspective. 

At the same time, the acknowledgment of the social and political embeddedness of 

practices in social practices theories (SPT) allows for integration of broader social, political 

and cultural aspects in the analysis.  

Although a unified social practices theory is lacking, the range of studies using the concept 

interrelate and some commonly shared understandings can be distilled. The eponymous 

notion of practice is generally held to comprise a nexus of “doings and sayings”, i.e. the way 

people travel, eat, shower, heat their home, etc. Some definitions of practices explicitly 

include objects and the material world as part of that nexus (Reckwitz, 2002; Shove, 2003; 

Warde, 2005). 

Our SPT perspective centres on practices that actors engage in, in which they use resources 

more or less efficiently and equally through activities such as, in this paper, travelling. Earlier 

applications of SPT to cycling, by Shove and others (Cox and Bunte 2018, Spotswood et al 

2015, Emanuel 2019), give a first idea of the usefulness of this perspective in understanding 

the co-evolution of cycling and driving and rightly emphasize the complexity of the changes 

in collective travel choices that SPT both highlights and analyses. The analytical focus on 

practices is important because, more than by technology alone, resource use and equity are 

driven by people’s behaviour, their ways of doing. Their activities unfold within social 

structures and technical infrastructures, which are to a significant extent shaped by 

regulatory structures (i.e. policies). Our perspective builds on an existing sociological model 

of social practices (Shove et al. 2012) consisting of three types of elements: materials (i.e. 

infrastructures and artefacts), meanings (i.e. the way the practice is framed) and 

competencies (i.e. knowledge and skills but also financial capabilities).  

Practices are not purely social phenomena but are shaped by materiality. This has been 

convincingly demonstrated by Latour and others who have pointed out that infrastructures 

and materiality shape and co-constitute to an important degree what we do (Latour, @; 

Shove, @ ). Humans are part of socio-material configurations and in the case of urban 

mobility this includes for instance roads, bridges, pavements, parking facilities, vehicle 

technology etcetera. It is important to consider these materials as linked to a diversity of 

practices: “distinguishing between material arrangements and practices allows us to 

acknowledge that past and present infrastructures are frequently implicated in the 

enactment of several practices at once: for example, roads feature as material 

arrangements amidst which the diverse practices of walking, cycling, driving and horse 

riding all go on” (Shove & Walker, 2014, p. 50). Similarly, it is hard to imagine a practice like 

showering without the supplies of water, electricity or gas for heating the water and 

innovations in plumbing or showering technology (Shove & Walker, 2010). 
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Practices are also closely linked to cultural meanings attributed by various stakeholders. Cox 

and Bunte emphasize that “meanings are not only formal understandings but also include 

symbolic meanings, ideas and aspirations” (Cox & Bunte, 2018, p. 123). The way a practice is 

framed can have important implications for its societal acceptance. The public image of a 

certain practice is also part of the system of meanings  (Shove & Pantzar, 2005). For 

example, meanings of showering as a practice are closely intertwined with values such as 

freshness and relaxation (Shove & Walker, 2010). In the case of urban mobility, it is 

important to analyse which meanings users attribute to cycling or car use. In our research, it 

became clear for instance that both cycling and car use were associated with freedom and 

leisure.    

 

Competencies refer not only to “the individual skills and performances of practitioners but 

also [to] the collective performances and actions, embodied in social structures.” (Cox & 

Bunte, 2018, p. 123) Competencies include practical know how as well as bodily activities 

(Shove & Walker, 2010). Which skills are needed to drive a car or to ride a bicycle? How did 

cycling competencies change as a result of the growing number of cars and buses in the city 

streets? How did cyclists cope with the diverse types of street pavements in their cycling 

practices? Financial capabilities, such as having the financial means to afford a car or a 

bicycle are also included in the category of competencies.  

 

In stable practices the three elements of materials, meanings and competencies are 

successfully linked. While new elements as such may be imported from elsewhere and thus 

can ‘travel’, the practices they form are ‘necessarily localized, necessarily situated’, 

embedded and integrated in a local context that does not ‘travel’ (Shove e.a. 2012, 39). In 

linking the different elements of practices, issues of timing are crucial (Shove 155). Shove 

argues that ”‘elements’ of practice are not static: they are defined and constituted in 

relation to each other and …., they are constantly on the move” (Shove 2015, p. 37) 

However, it is argued that SPT also allows for analyzing patterns of path dependence, by 

emphasizing that the constituent elements of social practices in themselves can become 

resistant to change (Shove e.a. 2012, 62). Lastly, the SPT approach also acknowledges that 

the emergence, persistence and disappearance of social practices is connected with uneven 

distribution of power (Shove ea 2012, p 135).  
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Figure 2: Cycling & Car mobility in Maastricht as entangled practices 

 

In this paper, we take the described sociological model of social practices (Shove et al. 2012) 

as our starting point. However, while most SPT applications take a consumer or user 

perspective, we join a more limited number of authors that applied SPT in a broader 

perspective to inform societal transformation (Watson 2012; Hargreaves, Longhurst, & 

Seyfang, 2013; Huber 2017; Seyfang & Gilbert-Squires, 2019). Instead of employing the 

notion of ‘system’ in relation to practices, we develop the concept of ‘entangled practices’ 

to explaining how practices transform in relation to each other. Although our perspective on 

urban mobility puts the traveller central stage (i.e. cycling and car mobility routines), 

entangled through partially shared infrastructure (see Figure 2), we found them as also 

entangled with urban planning practices, public transport- and parking operations. In 

Section 5, we reflect on the merits of our co-evolutionary and social-practices-based 

approach. 

 

Section 3: Method 

To understand the practices of cycling and car driving in Maastricht in the period 1950-1980 

from a social practice theory perspective, we consulted two types of sources: written 

sources and oral accounts of travelers and other practitioners from this period.  

Fifteen interviews with stakeholders (i.e. twelve travelers, two urban planners, one parking 

operator) were conducted. The selection of relevant stakeholders is based on a combination 

of snow-balling and the analysis of written sources (positional approach). We sought for a 
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diversity of respondents across socio-economic backgrounds, occupation, gender and 

representation of the various urban neighborhoods of Maastricht. As noted, the time span 

of the cases is broadly 1950-1980. We interviewed travelers who were at least 18 years old 

in this period, which roughly means they are above 70 years old today.  

Our group of interviewed travelers consists of 12 Maastricht citizens4, aged between 70 and 

88, who traveled in Maastricht, on foot, by bike, bus, car or mopeds in the relevant period 

(see Appendix A for our list of interviewees). Our interviewees include seven male and five 

female citizens– most of them lived in Maastricht all their lives. Their travel routines 

covered almost the whole city.5 The interviewees held a diversity of occupations, covering 

retail, education and technical jobs. The interviews were recorded (except for one) and 

transcribed.  

In order to understand the actors’ practices, the interviews are semi-structured interviews, 

based on a topic guide format. Semi-structured interviews have the advantage that they 

allow for in-depth exploration of the thoughts, feelings and reasoning of the interviewees 

(Denscombe, 2010). At the start of the interview with travelers, they were asked with which 

modes of mobility they have traveled as their daily routine before and after they got access 

to a car. Subsequently, the interview focused on their travel practice in each of these 

periods. Open-ended questions are followed up by prompts arising from the concept of 

social practice, i.e. materials (such as “infrastructures and transport vehicles/ artefacts”), 

meanings (both social meanings and individual emotions) and capabilities (that we split into 

“knowledge and skills” and “financial capabilities”). We also added questions on the role of 

regulations and business models. 

In addition, we studied all Maastricht Yearbooks of this period to get a detailed 

understanding of the political, infrastructural and town planning developments in 

Maastricht. The Yearbooks are written for the city government and always addressed the 

key developments in the city in a particular year. Thus, they arguably represent the city 

government’s public views on cycling and other modes of transportation. In addition, we 

studied articles in local newspapers. We searched an extensive digital newspaper archive 

(Delpher) with terms such as "cycling" and "parking". Finally, the analysis included historic 

local policy documents (both official reports and government internal meeting reports), 

which were obtained from the City Hall archive and at the Regional historic archive. This 

resulted in about 40 relevant articles that were analysed in more detail. The written sources 

also included travel statistics for Maastricht, which contributed to our understanding of the 

shift of the modal split (bike/car/public transport) in the period we studied.  

                                                                 
4 We choose to interview Maastricht citizens of those days, because the travels of residents was the great 
majority share of the travels. (Even today about 60% of trips in Maastricht is from residents.) Nevertheless, this 
does imply that we neglect travel routines of inbound commuters, tourists and other visitors in our analysis.  
5 So far, we were not able to include citizens from the North/North-eastern part of Maastricht. 
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For the analysis of our primary data, we transcribed all interview recordings and then 

followed two main analytical steps. In a first step, the interview was coded. For this, we 

developed an initial coding framework based on what we initially took as elements of social 

practice, but, where necessary, refined on the basis of the transcriptions. This possible 

refinement was accomplished by two researchers coding one interview individually, 

followed by a joint discussion to compare coding. This resulted in some alterations to the list 

of codes and an improvement of the uniform interpretation of codes. 

In the second step, we analysed the coded interviews. Following an initial coding and 

preliminary analysis of the interviews, we selected the most frequently used codes for more 

systematic analysis. Based on these, we generated a joint interpretation of overall findings 

regarding the changing traveler practice. Using the range of written sources allowed us to 

triangulate our interview data, and to answer our research questions: how did (growing) car 

mobility co-evolve with (declining) cycling in Maastricht, and how did this transformation 

unfold? 

 

Section 4: Transforming mobility practices 

The various ways of traveling in the city of Maastricht, on foot, by bike, by bus, by moped 

and by car, are very much intertwined. Since the 1950s, all these modes of travelling are 

practiced simultaneously, even though the various users have their preferences for one 

mode or the other. It is clear from the interviews that the car becomes more dominant in 

the late 1960s, but this does not mean that walking, cycling or using the moped completely 

disappeared.  

4.1 Period 1: Cycling commonplace 

In the 1950s the bicycle was the standard way one traveled through the city, ‘everyone had 

one’ (interviewee # 9), ‘one could just cycle everywhere’ (# 5), and ‘it was normal’ (# 3). 

Shortly before the war, the Servaas-bridge connecting the two sides of the city center, 

belonged to the busiest routes for cyclists in the country: no less than 14.000 cyclists passed 

the bridge during a 14 hour count in 1935 (Berkers 2017, 14). In 1953 about 9500 cyclists 

crossed the bridge daily just during the four peak hours, compared to almost 1500 cars and 

5300 pedestrians. That year there were still not more than 18 cars per 1000 inhabitants 

(Statistisch Overzicht, 1953 tables 20 and 18). At the end of the 1950s this number had 

doubled. In 1958, cyclist and pedestrian numbers on the Servaasbridge were about the 

same as in 1953, but car traffic had increased with 30% to about 2000 (Statistisch Overzicht, 

1958, tables 20 and 21).  The diffusion of the car not only shaped new meanings, 

capabilities, and infrastructures regarding the car, but inevitably also regarding cycling.  
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Picture 1: Cycling along the Vrijthof in the 1950s 

 

Meanings and values 

In the 1950s not everyone had a car. The car was considered to be for the rich people or for 

people who really needed a car for their job (interviewee #7). Especially people in retail or 

with their own shop had a car in those days. Interviewee #8 argues that they were among 

the first people in the neighbourhood to own a car (for their shop) and that they considered 

it important not to show off too much with it: “with a car you were rich.” So they also made 

sure that other people could benefit from their car, especially by organising car family trips 

on Sunday. According to interviewee #8 the car was a kind of “social glue” for the whole 

family. The car also had to be “representative” and therefore, they had to buy a new one 

every four years (financed by their retail firm).  

The use of cars for family trips in the region or to go on a holiday shows that for some, the 

car also had a recreational value at that time. However, for a worker at the ceramics factory 

Sphinx, a lack of leisure time was a reason not to buy a car: “I did not want to have a car. I 

was only one Sunday a month off. I did not have a reason to use it. People did not find this 

strange. At work, most people came by bike or moped” (interviewee #1). 

Others would use the car of a family member in the 1950s. Interviewee #3 started using his 

father’s car, who was also a retailer, when he was 18. That was a bit extraordinary in the 

late 1950s: not many boys of that age drove a car: “I used the car for short distances in the 

city. Just out of convenience. For running some errands. That became normal very quickly” 
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(#3). He could easily find parking space close to his house at the market square, “and our 

clients also found it very convenient to park so nearby. We were not happy when parking 

spaces diminished.” (#3) He emphasises that the car (as well as the moped) brought comfort 

and convenience compared to cycling or walking. 

Other interviewees told us that the car was very comfortable and easy to carry larger 

amounts of shoppings: “the facilities in the city center were very different compared to 

today. Shops in the center had a different type of supply. It was quite normal to buy large 

packages of stuff (such as toilet paper) in the department stores downtown” (#11). 

Interviewee #4 confirms that “it was very normal to park directly in front of the V&D [large 

city center department store], switch on your flashers and go in to do some shopping”(#4). 

Most of our interviewees used the bike a lot before they got their car. Interviewee #3 did 

everything on his bike before he got his car in 1958: “it was very normal to go on the bike. 

Everybody who had to go a little bit further away from home used the bike” (#3). In some 

cases, the car almost entirely replaced the bike, at least for some time. 

Some interviewees loved their bike so much that the car never really stood in the way. 

Interviewee #6 explained that he did not want to have a moped in the 1950s (even though, 

with a moped it was a lot easier to get the interest of girls) because he loved to move the 

pedals himself. 

While interviewees, local traffic statistics and historic photographs all suggest that the 

bicycle was used by many as a common way of moving around the city in the 1950s, it is 

remarkable that the concerns and interests of cyclists were all but absent in the local 

newspapers. For instance, bicycle lanes or paths are not at all mentioned in the news 

reports concerning Maastricht. The only news reports on bicycle paths in the 1950s 

concerned interlocal touristic bicycle paths. In fact, one can find more newspaper reports on 

the interests of the (shopping) pedestrians than on the interests of the cyclists. Cyclists are 

almost exclusively mentioned in news reports about accidents, bicycle theft and competitive 

cycling (which was particularly popular in the region) (Stoffers, 2016 and 2020). In local 

public representations, therefore, cycling was either a leisure activity or sport, or it caused 

you trouble. 

The silence in newspapers about cycling as a major mode of transport in the city was 

mirrored by a silence from the local policy makers. In the minutes of the local Traffic 

Committee, a local governmental body in existence around 1950 in which the alderman, 

chief of local police and head of urban planning were represented, car driving and parking 

were extensively discussed, while cyclists were hardly ever mentioned (archief 

verkeerscommissie inv nr 43). The rare occasion where cyclists were mentioned by the 

Committee, it was noted that many felt unsafe cycling across the Servaasbridge because of 

the busy car traffic (Arch. Verkeerscommissie minutes 21 June 1949). In the official plans 

that were developed for the modernisation and extension of the city in the 1950s, the focus 



13 
 

was on accommodating increasing car traffic while safeguarding the city center for shopping 

pedestrians. That the still huge numbers of cyclists also had to be accommodated was 

hardly acknowledged in these plans; bicycle traffic played no prominent role in them 

(Berkers 2017, 24-25; Van de Venne 1959, 29). The Maastricht Yearbook of 1955 observes 

how many German and Belgian cars are parked on the two big squares downtown (Market 

and Vrijthof). The influx of tourists is seen as a direct result of Maastricht’s attractiveness as 

city: “and since Maastricht’s distinctive character partly causes this traffic, the good 

atmosphere and character of the city attracting new guests again and again, it will be 

important to leave this character untouched in finding solutions to these traffic problems” 

(JB 1955, no page numbers). The characteristic narrow, medieval streets in the city center 

make it complicated to accommodate modern traffic (i.e. cars), it is argued. This quote 

shows how specific values such as cultural heritage and urban distinctiveness are important 

in Maastricht’s mobility practices. Furthermore, (car) traffic is connected to welfare (“traffic 

brings welfare and welfare brings more traffic” YB 1955).  

Knowledge, skills and financial capabilities 

Cycling was not always found easy. The pavement in the city center of Maastricht is 

characterised by a mix of small, flattened cobblestones, larger, flattened cobblestones and 

asphalt. From the 1950s onwards the city’s policy-makers considered the cobblestone 

pavement, while a major nuissance for cyclists, an indispensable part of Maastricht’s 

identity and attractivenes as historical city (Van de Venne 1959, 31). In the limited number 

of streets where the cobblestones were removed in the 1960s, they were put back later 

(e.g. Grote Staat 1963). For cyclists, this is not always ideal: “cycling was not always that 

easy on those slippery cobblestones” (#1). Interviewee #5 found it very difficult to cycle at 

the market square: “It was just like the tram rails in big cities, where you run the risk of 

getting stuck between the stones with your wheel. Big stones are dangerous”. Another 

interviewee (#6) also recalls the difficulty to cycle on the pavement at the market square: 

“the cobblestones caused floating kidneys. Not very cyclist friendly.” (#6) At that time, 

interviewee #6 argues, the brakes of bikes were not that good. There were lots of buses too. 

There was a dangerous section at the Tweebergerpoort: buses came from two directions 

and you were caught in-between as a cyclist”(#6). Thus cycling in Maastricht required the 

skill of handling uneven pavements and other traffic, not necessarily very attentive of 

cyclists.  

Some mentioned the differences in altitude in the city (varying between about 50 and 110 

meters above sealevel), which made some trajectories easier to cycle (down-hill) than 

others (up-hill). For interviewee #4 the uphill parts of his cycling routines were not a reason 

to consider buying a moped: “at the beginning I had to get used to it, but if you do it every 

day…” (#4).  

Infrastructure and materiality 
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Maastricht has an old city center, parts of which date back to the Middle Ages. Many streets 

are narrow and winding and they are bordered by many buildings that are classified as 

historical monuments.  The city (and the city center) is split in two halves by the river 

Meuse. In the 1950s there were two bridges crossing the river close to the city center (two 

further bridges were added in 1968 and 1984. In the 1950s and 60s new residential 

neighborhoods were built, mainly west of the city center, while the railway station is located 

east of the river. For the intense traffic across the bridges the city center is either the 

destination or a very busy and problematic passage. No wonder, the director of Publieke 

werken Van de Venne noted in 1959 that almost half of all 1389 traffic accidents in 1957 

occurred in the busiest western part of the city center (31).  Plans to create more space for 

traffic in the city center were suggested in the 1950s, but were met with strong resistance 

because it would mean tearing down part of the historic buildings. Both local newspapers 

and documents by policymakers such as Van de Venne from the 1950s testify to the 

strength of the local ‘heritage lobby’: the pre-modern infrastructure of the city center, 

although a major obstacle for all forms of traffic except pedestrians, was sacrosanct. In 

other words: it was obdurate.    

Bikes were considered quite expensive in the 1950s and 60s (#9). People would buy second-

hand bikes, borrow a bike from someone, or share a bike with family members, or even 

other families (#11). “But almost everyone had one” (#9) Often, kids would get a bike at a 

special occasion, as a gift for Sinterklaas, a birthday, or their first Communion (#8, #9).  

There were not many bikes specifically for children in the 1950s. Interviewee #11 learnt to 

cycle on a bike of a boy in her neighbourhood and a girl close to where her grandma lived. 

These were the bikes of one-child families. In larger families, a childrens’ bike was 

considered as too luxurious. She got her first adult-size bike, like many others, when she was 

10 years old. Because the saddle would be too high, the bicycle repairman would fix a 

wooden block on the pedals to make it possible to reach them from the saddle… This was 

very common at the time, but it made cycling quite tough” (#11).  

Other interviewees confirm that they “never had a new bike. I could always borrow one 

from my father or brother” (#3). And someone else: “I was the third child so I always had to 

wait until I could get a bike from an older brother, when he got a new one” (#4). Some 

interviewees (e.g. #5) practiced cycling with the unlocked bikes of his schoolmates. One of 

our interviewees (#6) got his first bike at primary school. Someone kept this bike hidden 

under his floor during the Second World War. Air tires were difficult to get hold of in those 

days, so they used phone cables as a replacement. The saddle was much too high for him. 

One day, he cycled to Valkenburg and back (a round trip of 40 km) standing on his paddles 

because he could not reach the saddle. Later on, he got a better bike with three gears and 

better brakes. This was an expensive bike compared to his father’s salary (#6). Interviewee 

#7 also got a second hand bike as his first bike. It was a black bike from an English brand. His 

father bought the bike from someone in their street and painted it black himself. The 

cheapest and most common bicycles in these years were traditional, heavy, one-speed 
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Dutch bicycles, not well adapted to the hillier parts of the city and the surrounding 

countryside (Stoffers/Oosterhuis 2009, 403). 

Buying a car was also considered very expensive. According to interviewee #11 people who 

owned a car in the 1950s had this car because they needed it for work or because they had 

a high-ranked function in society. Figure 3 depicts, in a stylized way, the situation of the 

1950s, in which the bicycle was the standard way of travelling in the city, while few people 

could afford a car. After 1960, however, this started to change. 

 

Figure 3: Cycling and car mobility in the 1950s in relation to each other. (The yellow bubbles refer to meanings, 

blue to infra & materialities, red to competences. A green line indicates a successful link with another element 

of the practice, while black and red arrows to neutral and unsuccessful relations, respectively.) 

 

  

4.2 Period 2: Rising automobility 

In the 1960s, wages in the Netherlands increased by approximately 6% annually, and 

virtually all of our interviewees reported being able to purchase a (mostly second-hand) car 

in the 1960 or 1970s (see also Figure 5b). The number of locally owned cars almost tripled 

from 4142 cars (or 45 cars per 1000 inhabitants) in 1961 to 11.360 in 1969 

(gemeentestatistiek 1971 tab 27). In the course of the 1960s it became ever-busier on 

Maastricht’s roads. Statistics show that the two Maastricht bridges in 1967 (Servaas and 
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Wilhelmina) accommodated 35,000 motor vehicles and 25,000 cyclists and mopeds per day 

between 7:00 am and 7:00 pm (outside the tourist season) (JB 1967). During rushhours, the 

number of cyclists (including mopeds) on the Servaasbridge had fallen from 11.000 in 1958 

to 7222 in 1967, while the number of pedestrians had stayed about the same and the 

number of cars had risen with 50%, from 2000 in 1958 to 3100 in 1967. (Gemeentestatistiek 

1968, tabel 30). The growth of motorized traffic made cycling more dangerous and less 

convenient. Initially cars and cyclists mixed, and cyclists especially feared buses (‘those 

yellow colossi’). In the middle of the 1960s there were about 100 bus accidents a year 

(Jenniskens 1995). Many interviewees could give account of a cycle accident of them or 

people they knew (see also Figure 5c). Initially the car could be parked anywhere. By the end 

of the 1960s it had become much more difficult to find a free parking spot and congestion in 

the inner city increased. 

Meanings & values 

Interviewee #7 states that the car was a new phenomenon for him in the late 1960s and 

therefore, “it had to be used.” It was very convenient, you could sit dry and you could drive 

everywhere very easily. Gasoline was not expensive. They also used the car for short 

distances, such as family visits in the city. After the extension of Maastricht with a number 

of new neighbourhoods in the 1960s, distances to the city center increased and this made 

the car and the moped even more attractive.  

Interviewee #6 got his first car in 1968/1969 but he did not use that car so much. Only for 

shopping and making trips for leisure. He used to cycle to his work in the industry and 

always went for a recreational biking tour in the area around Maastricht on Sunday 

mornings. For him, the bike meant “freedom”. Another interviewee (#4) makes clear that 

the bike also played a role in social life in the 1960s. “We cycled together through the city 

center, with 5 or 6 guys, to make an impression, to show off.” 

In Maastricht, perhaps more than in other cities, walking was also a dominant traveling 

practice. Especially women preferred walking over cycling. Girls and women would dress-up 

nicely and go to town ‘to see and be seen’. According to interviewee #8, “the bicycle was 

less appropriate for this, as you would look completely dishevelled”. On foot, hair and 

clothes would stay more decent. For a quick errand you would take the bike, but to laze 

about the streets in your chique outfit, you would go on foot. “This is part of Maastricht’s 

culture.” (#8) 

Initially this had also stimulated bus mobility: Jenniskens (1995) also notes that the local 

culture of going out well-dressed combined better with bus mobility than cycling (p.118, 

based on two interviews in 1993). Bus mobility had grown from 6.5 million yearly travelers 

in the early 1950s to 10 million by 1960, before peaking in 1966 at 18 million travelers. After 

1963, because of rising wages of the drivers and other personnel, the municipal bus 

company needed subsidy to continue, as all other (eight) counterparts in Dutch cities 
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already received by then. The need for subsidy triggered a steady yearly increase of tariffs. 

After 1967, the number of travelers slowly decreased to 10 million yearly by 1988, which 

can be explained by a combination of increasing car mobility and the yearly increase of 

tariffs. 

In the course of the 1960s, car traffic in the inner city gets increasingly associated with dirt 

and pollution. As the author of the 1965 Yearbook argues: “the Vrijthof Square’s climate is 

seriously damaged by the exposition of transportation tin in dust and mud, by exhaust 

fumes and sickened trees” (YB 1965, p. 15). There are concerns that the inner city’s quality 

of life seriously suffers from the amount of motorized traffic, but interestingly the 

monuments and the pedestrians rather than the cyclists are portrayed as the victims. In the 

1960s, concerns about Maastricht’s cultural heritage are still prominent in the traffic 

debates: “Maastricht’s richness of monuments in the inner city does not allow enough space 

for traffic connections” (YB 1967, p. ?). And “it should be clear how difficult it is in an old 

and monumental city, to lead the modern, quickly expanding traffic into lanes with a 

sufficiently fast flow” (YB 1967, p. 82?). The alternative option was to reduce car traffic in 

the city centre, however this led repeatedly to very vocal protests from shop owners, who 

feared a reduction of their business (various newspaper articles). In fact, although a number 

of streets in the city center became pedestrian-only from the late 1960s onwards, the 

Maastricht city center remains largely accessible by car to this day. The building of a parking 

space below the Vrijthof square played an important part in this.  

An important debate in the 1960s concerned parking in the inner city. In this case, many 

citizens of Maastricht shared a vision with the city government: to have public squares clear 

of cars wherever possible. Their aspirations became particularly manifest in the discussion 

about the Vrijthof square, which had served as a public parking space for a long time.  In a 

newspaper article from 1964, for example, a citizen speaks about the Vrijthof as “a 

beautiful, maybe the most beautiful square in the Netherlands”. However, to his regret, his 

Vrijthof ―”has become an open-air garage, with clouds of dust in the summer, with puddles 

and mud when it rains. A pedestrian cannot walk, children cannot play there. This 

supposedly the most beautiful square in the Netherlands is no more than an ordinary chaos. 

And when some foreigner says the Vrijthof it is a huge disappointment, he cannot resist but 

to wonder: Yes, why don’t they do something about that?” (Limburgsch dagblad, 1964, p. 1). 

Attention for improving the quality of life through urban infrastructures and activities (i.e. 

housing, cultural activities, parking) were still high on the local agenda in 1969 (Jaarboek 

Maastricht, 1969). For parking issues, a Working group and the City Board were busy with 

preparing a plan for two years already. The matters of parking issues and quality of life were 

seen as tightly linked, as noted in the following statement:  

“Already on several occasions it showed that the quality of life in the city is closely 

connected with the expansion of parking opportunities and such can be realized most 

effectively by creation of parking areas and parking garages along or close to the inner-
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circulation ring ... the current parking situation on the Vrijthof has been for long enough a 

source of annoyance for city dwellers and tourists, not only because the attractiveness of 

one of the most beautiful and pleasant squares in Western Europe is spoiled by a  vulgar 

storehouse for vehicles, but also because car drivers experience the lack of the most basic 

accommodation” (City Board, 1969, p.1). 

Thus, the Vrijthof’s cultural meaning as the common ‘living room’ of the city, as the locals 

called it, got linked to a more critical public attitude towards its function as a car park. In 

order to meet the needs of all parties involved, the local government began the course of 

action towards building a garage in the heart of the city, and giving the city its square back. 

However, the planning and decision making about the parking garage by the end of the 

1960s met with a few constraints (see Stankovic et al 2020 for details). Initially, one of the 

constraints was that the municipality lacked knowledge on traffic planning and on financing 

the building and operation of underground garages. The first issue was overcome by inviting 

urban planning colleagues from the city of Delft, the second by inviting an external investor, 

experienced in investing in underground parking who would bear (most of) the financial risk. 

But in the end the parking was constructed and opened in 1971.   

Meanwhile, newspapers remained largely silent about cyclists and their interests in the 60s. 

Apart from reporting on accidents, bicycle thefts and bicycle races, the newspapers now 

also started to report negatively about the high numbers of parked bicycles - not as a 

problem for cyclists, but as a nuisance for pedestrians and for car owners looking to park 

themselves (cf Berkers 2017, 26-28). In a local newspaper report about the high number of 

left-behind bicycles from 1962, it was remarked that the bicycle had by now lost its 

‘honourable’ position to faster and more efficient vehicles, and quoted a policeman saying: 

„People are not interested anymore in a bicycle. They are more interested in mopeds than 

in bicycles” (LD 17 march 1962). As far as the ever increasing number of accidents was 

concerned, one popular writer in a local newspaper tongue-in-cheek praised the invention 

of the home-trainer, as only daredevils were brave enough to use an ordinary bicycle to 

move through the intense traffic (LD 31 august 1968). 

Knowledge, skills and financial capabilities 

Many families could not easily afford a car until the mid 1960s. Interviewee #4 bought his 

car in 1969: a second hand car. He could absolutely not afford to buy a new one. He and his 

wife doubted whether they could afford it. They did not have much further costs because 

they did not use the car that much. Parking was also almost for free at the time and in the 

1950s and 1960s, gasoline was seen as relatively cheap (#3, #7). However, at that time, car 

maintenance was a harder job than nowadays. Today, cars hardly rust, but in the 1960s and 

70s they did. Chrome suffered a lot (#9). 

According to interviewee #11 Maastricht paid quite some attention to traffic education in 

the 1960s, to enhance the traffic skills and knowledge of children. There was a school for 
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traffic education managed by sergeant Kieboom. Primary school kids would take a practical 

exam in the city centre and they could opt for a cycling exam or a walking exam.  

 

Infrastructure and materiality 

The 1960s were characterized by some major infrastructural projects in Maastricht that 

were supposed to open-up the city and accommodate the increasing number of cars. 

Triggered by growing congestion issues, with further growth in private mobility foreseen, 

the municipality of Maastricht, in cooperation with other stakeholders, began a planning 

process for more space for the car through a number of infrastructural developments. A 

new bridge, the JF Kennedy bridge was built (1968), in the extension of the city with new 

neighborhoods amply space for car roads was planned (with cycling hardly anticipated; 

Berkers 2017), and a canal was filled up in favor of more parking spaces (1963-1967), and, 

moreover, other parking facilities below and above-ground were planned. The planning of 

the first underground parking in Maastricht started in the second half of the 1960s (see 

Stankovic et al 2020 for details) and was situated below the Vrijthof, the main city square 

that for a long time had served as an open-air public parking (see Picture 2 and 3).  

 

Picture 2 & 3: parking at the Vrijthof square in Maastricht in the 1950s (left) and 60s (right) 

  

 

Representatives of businesses and entrepreneurs located in the city increasingly lobbied for 

extending parking capacity close to the city centre in the course of the 1960s. This was 

important for them, because they felt a lack of parking facilities was a threat for their shop.  

At least in one case, a space previously reserved for bicycle parking was changed in a space 

for parking cars (LD 30 july 1964). 
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At the same time, more space was given to pedestrians by closing down some parts of the 

city center for cars and turn them into pedestrian areas. For cyclists this was not an 

improvement, as they were also banned from these streets (at least during shopping hours). 

In 1965, a major shopping street was closed-off for cars, and became a pedestrian area. This 

had a huge impact on some people: “For the city, for people, it was quite a happening. 

There used to be a very quick route from the west of Maastricht directly across the river 

Maas. You would immediately drive over the bridge to Wijck. Now people had to find 

alternatives. There was no Kennedybridge yet. We had the Wilhelmina bridge, but later the 

Servaasbridge was also closed for cars” (#3). People really had to drive much farther. But for 

people shopping in the streets it was so much more convenient. Because, before, you could 

only use the pavements and now they could use the whole street for strolling and lounging 

(#3).  

According to interviewee #4, the closing of the Grote Staat “was a drama”. Many people 

were against the closure of the Grote Staat for cars, because they were used to park directly 

in front of the big shopping malls, shop and get back to their car. Later, it became more 

acceptable to have pedestrian areas without car access. (#4) 

Figure 4: Cycling and car mobility in the 1960s in relation to each other and to neighbouring practices, 

reconfigured from the situation in the 1950s (see Figure 3). (Elements outside the dashed lines are new, while 

those with a cross disappeared.) 
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Figure 5: Trends of (a) population number, (b) number of registered cars, bicycle/ mopeds counted on the 

central bridge and number of (c) accidents in Maastricht 1953 - 1978 

 

 

 

4.3 Period 3: Massive car use and parking problems 
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In the 1970s car mobility increased further. Most cars crossing the Meuse used the 

Wilhelmina bridge or since 1968 the Kennedybridge. The total number of cars crossing the 

Meuse on an average day increased from 67700 in 1972 to 77530 in 1980. The number of 

cyclists crossing the Servaasbridige during peak hours was 3478 in 1972, for the first time 

since the 1950s lower than the number of pedestrians (4160). 

Meanings and values 

In the 1970s car mobility continued to be seen as a comfortable and convenient way to 

travel, compared to cycling. One interviewee (#4) especially enjoyed his first lease-car that 

he received from the project developer where he started to work at the end of 1970s. He 

drove 70-80,000 kilometers per year for his work: “that car was amazing… a 2.3 diesel 

engine, you could really drive fast. The motorways were nicely empty” (#4). The new 

parking under the Vrijthof square was widely appreciated by citizens, because all cars 

disappeared from the square and adjacent streets: “That square was always full of cars, one 

big car mass. While it was referred to as the most beautiful square of the Netherlands!”(#4) 

Later, an underground parking was created at the OLV square, another city center location. 

But before that, it was also quite easy to park your car at the OLV square. As interviewees 

#5 and #9 recall, that square was also full with cars, but there was a very good-natured car 

park attendant who would help people getting parked.  

Also in other parts of the city, trees were sacrificed to make space for cars. Interviewee #5 

was upset about the tearing down of large trees along one of the circular roads around the 

city center in the 1960s, the Hertogsingel. There used to be a road with a broad path in the 

middle, lined with big trees. Children would play in that middle area, people would go for a 

walk and he used to cycle there a lot. This was made impossible by the reconstruction of this 

road, allowing more space for cars and less for cyclists, pedestrians and playing kids. 

Cycling became more under pressure in this time period. The city center did not have cycling 

lanes in the 1960s and 1970s (# 6). In the construction of new neighborhoods in the 1960s, 

such as Oud-Caberg, cyclists were not taken into consideration. And the roads became 

busier and busier with cars and big trucks: “Because traffic became busier, you were 

referred to the gutter, as a cyclist. The pressure increased. Due to the enormous amount of 

lorry traffic (also Belgian lorries), you became pushed to the sidewalks as a cyclist.” (#5) The 

‘invisibility’ of the cyclists in public representations continued. After 1972, the annual 

statistical report of the city, that since 1954 had included cyclists in their traffic counts, even 

stopped counting the cyclist traffic, and only reported on car numbers. Bicycle policies kept 

being largely focused on recreation. Change in the meaning and value of cycling  came from 

outside and only in the second half of the 70s. Inspired by the formation of a new national 

association of utility cyclists in 1975, a Maastricht branch was founded that presented its 

first proposals to improve the situation for cyclists to the city government in 1976. Still, the  

attention in the local newspapers for these efforts were minimal compared to publicity in 

other regions in the Netherlands (Berkers, 2017, 33). The other push for more attention to 
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utility cycling came from the national government, who set up a national subsidy program 

for bicycle paths ànd required cities to come up with plans to improve cycling if they wanted 

to receive national subsidies for public transport. This resulted in the first Maastricht policy 

document devoted to cycling in the city in 1979 (Berkers, 2017, 35-40). 

Knowledge, skills and financial capabilities 

In the years following the opening of the Vrijthof garage in 1971, a number of processes 

unfolded, entailed various kinds of novel competences, that (quite literally) cemented 

underground parking as common practice. 

The first process is the further development of parking operations, a new practice at the 

time, and an associated business model. After the construction of the Vrijthof garage, the 

municipality’s working group in charge of the Vrijthof garage project continued to operate 

and conducted research studies for building parking facilities in other locations as well, 

three more in the 1970s (see Table 1), so the lessons learned became part of the local 

government organization. Moreover, the investor (Ruyters bv) was involved in many of the 

subsequent garages in Maastricht (and later became a multi-national, Q-park, with more 

than 870,000 parking spaces in over 6,300 facilities across ten countries).  

 

Table 1: Public parking garages in Maastricht 

Name Year opened Capacity (spaces) operator owner 

Vrijthof 1971  500  Q-park  Municipality 
(leasehold Q-
park) 

 Entre-deux 1971 270 Now closed 
as public 
garage 

- 

Gubbelstraat 1972 400 Closed and 
rebuilt as 
Mosae 
Forum 

- (was BP) 

Onze Lieve Vrouwe 
(OLV) 

1977  350 Q-park Q-park 

 

The second process was the adaptation of traffic policies. Since the new parking garages 

provided a significant increase of parking capacity for Maastricht, implementing parking 

garages required changes in the existing traffic circulation plans and associated parking 

policy. The parking capacity of garages became an important factor in the ‘parking balance’ 
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of the city, and entrances and exits of garages were attuned to the (often one-way) use of 

streets. Also, the parking tariff paid in the garages triggered other parking policy discussions, 

such as arguments to introduce paid parking in surrounding streets as well to make the 

garage more attractive (and financially viable). In that regard, the building of parking 

garage(s) can be considered as the beginning of a new phase of parking policy and traffic 

circulation planning: one in which regulations were attuned with the (growing) capacity of 

underground parking supply. The larger underground parking supply was gradually seen as 

‘indispensable’ for the accessibility of the city of Maastricht (Gemeente Maastricht 2001).  

A third process related to the traveller. The stricter regulations for on-street parking and the 

expansion of underground parking entailed a mental change of car travellers. Initially, 

“Maastricht citizens [were] upset about the fact that they are no longer allowed to park 

their cars everywhere and for free on the square” (Yearbook 1968, p. 12). With visitors from 

Belgium and Germany easily accepting to be charged for parking, Dutch drivers soon 

followed suit.  

Infrastructure and materiality 

In the 1970s, a canal running close to the city center and parallel to the river Maas, was 

paved over to create space for cars and to generate parking space (# 11). The construction 

of the so-called Maasboulevard was an important infrastructural development. The 

Servaasbrug was too narrow and too busy. The bridge was closed for heavy traffic in 1970 to 

protect pedestrians (JB 1970). The new road next to the river Maas, the Maasboulevard, 

created space for cars. But at the same time it had devastating effects on the city parc (#11). 

Interviewee #6 says that he “hated” the construction of the Maasboulevard: “it was meant 

to be a connecting road between two of Maastricht’s major industries: the cement factory 

ENCI in the south and the Paper factory KNP in the north. But it really downgraded 

Maastricht, since the most beautiful park of the city got sacrificed for it. Trees from 

everywhere had been brought to Maastricht. There was a bandstand where young people 

would dance” (#6). 

Between 1970 and 1980 four more (public) parking garages were built, in total about 1,500 

public spaces (see Table 1). The legal embeddedness of the parking garages (most of the 

operational contracts with operator Ruyters, later Q-park, were for 50 years!) imply long-

term commitment to it. This, together with the changed cultural values of historic squares 

and urban car use, expertise of urban planners, parking operators, parking & traffic 

regulations, and underground parking infrastructures, resulted in a tightly aligned and 

increasingly obdurate car mobility practice. At the time, virtually all citizens, businesses etc. 

were pleased with the results: there was increased parking capacity and the squares were 

cleared of cars. 

In the course of the 1970s (and beyond), paid parking was further extended and parking 

tariffs gradually increased. This promoted shorter parking duration per car, which further 
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increased the daily capacity of the center for visiting cars. In the meantime, the streams of 

cars and bicycles were more separated and ‘people stuck more to the rules’ (interview #4). 

It gradually became less dangerous to cycle. The car-free pedestrian zone and shopping area 

in the city center was slightly extended, although this resulted in parking problems for 

bicycles, as it was forbidden to park bikes in this zone (JB 1975). A traffic circulation plan 

that was adopted in 1977 aimed at giving more space to slow traffic and public transport 

and tried to limit the amount of through-traffic in the city center (JB 1978). A period of 

hardly constrained accommodation of car mobility had come to an end. 

 

Figure 6: Cycling and car mobility in the 1970s in relation to each other and to neighbouring practices, 

reconfigured from the situation in the 1960s (see Figure 5). (Elements outside the dashed lines are new, while 

those with a cross disappeared.) 

 

 

Section 5: Discussion & Conclusion 

History of transport studies generally agree that increasing average affluence and 

dramatically decreasing cost of individual motorised transport (mopeds and cars) were 

essential factors in people opting for car driving instead of walking, cycling or public 
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transport. This is what we also can recognize in the case of Maastricht. Some authors in this 

field suggest that in this way the car simply replaced the bicycle. According to Pooley’s and 

Turnbull’s analysis the car was just an improved version of the bicycle for individualised 

transport, and the change from cycling to driving was both prepared by the bicycle and a 

logical step forward as soon as the car became affordable. This may be correct for most 

Anglo-Saxon areas. But if this was more generally true, one would have difficulties to explain 

local and national differences in the mobility transformation from cycling to car driving as 

hegemonic way of travelling, in particular our findings for Maastricht. In the case of 

Maastricht (as in many other Dutch cities) we found that travellers substituted only part of 

their travel routines by car mobility, so the non-motorised two-wheeler, cycling, factually 

co-exists with car mobility. 

As Oldenziel et al (2016) show, this was true in most Dutch cities (only Heerlen is somewhat 

of an exception). Still, we find that this pattern in Maastricht also differed from the Dutch 

cities in the middle and north of the country: Maastricht showed a steeper decline of cycling 

share that rest of The Netherlands. This difference seems to relate to the slopes of the roads 

from city extensions at the time to city center, which made cycling physically more intensive 

for the new dwellers. Also, it related to the stronger culture of going out well-dressed, a 

practice not well compatible with cycling, which had historically favoured walking and bus 

mobility for some share of the trips. Finally, the stronger appreciation of historical heritage, 

and accordingly, of valuing car-free squares, triggered the construction of a range of 

underground parkings, and the emergence of a professional local parking operator (with 

significant skills in underground parking operations). 

As we described in Section 4 in more detail, cycling and car mobility subsequently co-

evolved: the growth of car mobility made roads more congested, which re-shaped the 

meaning of cycling from ‘something normal’ and ‘easy’, to something ‘dangerous’. In terms 

of infrastructure it simply reduced the space for cycling on the road (apart from the higher 

number of cars and buses, also parking spots at the side way). The creation of more parking 

space in the city center of Maastricht facilitated and accelerated car mobility growth – as in 

many cities at the time - but the relative high share of underground parking in Maastricht – 

and accordingly the professionalization of parking operations, mitigated the public 

complaints on parking issues and delayed policy support for cycling.  Practically all attention 

in the public and policy discourses on traffic and mobility were on (improving) car mobility 

including parking facilities, while one was silent on cycling. 

Many studies in the field of socio-technical transitions have framed transition as regime 

shifts. Typically, these studies assume the initial situation to be ‘the regime’: the dominant 

practice with a high level of stability or ‘obduracy’. We find that the initially largest traveling 

practice in our case study, cycling, was in fact not very obdurate. Many aspects of cycling 

were relatively flexible: it was not a significant financial loss to leave the bicycle in the shed; 

there was no specific infrastructure for bicycles, since the same road could be used for cars 
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too. For car mobility this was different, both for the traveller and for parking facilities. When 

someone had bought a car, ‘it is not rational to remain unused’ (Smaal 2012, p.103), while, 

even more so, for underground garages (build after 1971), investments and contracts span 

multiple decades (see above). Figure 7 depicts the different trajectories of cycling and car 

mobility in terms of level of obduracy and modal share. 

 

 

Figure 7: The relative trajectories of cycling and car mobility in a two-dimensional map of practices 

 

The co-evolution of cycling and car mobility can also be framed as increasing disruption (or ‘reconfiguration’) 

of the travelling practices in the initial situation of the study period, the 1950s. 

 

Some studies have suggested to score a ‘level of disruption’ as the range from ‘none’ to 

‘partial’ to ‘full substitution’ of the initial travel practices (see Dijk et al 2015)6. Figure 8 

maps a number of stylized pathways in a two-dimensional quadrant formed by the ‘level of 

disruptiveness’ (on the y-axis) and ‘share of people getting access to car mobility’ (on the x-

axis). Pooley’s and Turnbull’s transformation pathway (top blue line) occurs when most 

people get access to car mobility (x-axis) and all actors fully replace their established 

practice with a new practice (y-axis)7. The other extreme case is portrayed by the small 

                                                                 
6 Level of disruption (or ‘level of reconfiguration’) may be scored by a stylized approximation of the level of 
change of each of the elements of practices, see Svennik et al 2020.  
7 Early transition studies often assume a simple shift in which one regime is fully replaced by a new regime. 
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(green) arrow at the left bottom: a new (or re-emerging) practice may also be locked out, 

leaving the established practices as they were (see Appendix B for examples). The red line 

depicts a more hybrid pathway for mobility practices in Maastricht. As our analysis showed, 

firstly, there was no simple replacement of bicycle trips with car trips. Most people did not 

leave their bicycle unused. Some travellers did, but most adopted a far more hybrid travel 

routine, with car use for longer trips (or for when carrying stuff, or when raining), and for 

many the bicycle as the standard for shorter trips. In this sense, one should not speak of ‘the 

transition from cycling to car mobility’ in Maastricht, but rather of the ‘transformation of 

mobility practices from primarily cycling to primarily car mobility’. This was also true for 

other Dutch cities (Oldenziel et al 2016), but, as indicated by the red trajectory in Figure 8, 

these remained even stronger engaged with cycling (hence a lower level of disruption). 

Compared to many studies of historic transitions in other sectors emphasizing regime shifts, 

the transformation pattern we find for mobility in Maastricht highlights a more hybrid 

scenario and fragmentation of practices. 

 

Figure 8: Stylized transformation paths of the initial constellation of practices (cycling, car, bus) in Maastricht 

(1950-1980) depicted in red. Other possible paths indicated in blue. 

 

We have also nuanced the observation in transport studies that cities started to 

accommodate car mobility as a seemingly natural and easy thing to do. In Maastricht we 

found many constraints to expand parking supply in the historic city center, and only after a 

development of financial and technical skills, arrangements with an external investor, and 
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adaptation of traffic policies, urban planners were able to accommodate more cars in the 

centre. As soon as these were overcome though, (the web of) constraints on car mobility, 

i.e. a set of unsuccessfully linked elements, actually transformed into (a web of) successfully 

linked elements. Figure 3, 5 and 6 present the interlinkages between the mobility practices 

as a ‘web’ of elements.  Throughout the three decades, we see initially a web of mostly 

successfully linked elements around cycling:  everyone owned a bicycle, could ride it, and 

there was ample space on the streets. At the same time, there were unsuccessfully linked 

elements (i.e. constraints) on car mobility: although the car was widely seen as convenient 

and comfortable, most people lacked the financial capabilities to own and drive a car. When 

affordable cars were introduced, this started to change. Similarly, the constraint of 

congestion on the road and parking limitations, in combination with the conviction that 

squares should be free of cars, paved the way to professional underground parkings. By the 

end of the 1970s this had led to successfully linked elements around car mobility. Almost 

everyone could afford to drive a car, had the skills to drive it, and there was ample road 

space to drive and park. 

Besides, we do not suggest that the observed transformation was the only way mobility 

practices in Maastricht could transform: things could have been otherwise. For instance, 

motorists could have rejected the norm of paying for parking, which might have led the 

underground parking to remain insignificant or recede. Or, there were council members in 

1969 who questioned whether the huge investments for the Vrijthof garage were really 

justified and suggested building facilities on other, not so centrally positioned, places. This 

could have evolved towards more Park+Ride type of facilities by then, which could have 

spurred bus mobility or cycling (as the ‘ride’), possibly leading to another type of mobility 

practices.  

Our co-evolutionary and social-practices-based approach helped to explain Maastricht’s 

transformation path in terms of SPT’s meanings, capabilities and materialities: 

- for practically all travelers car mobility was a convenient way to travel, something 

they aspired (meaning); a few people saw the car as a replacing their bicycle (and 

getting rid of the latter); most saw cycling as remaining relevant for some, mostly 

shorter trips.  

- Practically all actors acquired the necessary capabilities (physical, financial, etc.) to 

perform their new role in car mobility (car driving, building and operation 

underground parking, developing car regulations) 

- The availability of affordable vehicles and development of road and parking 

infrastructure (and regulatory structures) enabled / facilitated the further growth of 

car mobility  
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At the same time, we also found that understanding the transformation of traveler practices 

needs a broader scope than focussing just on the traveler (i.e. consumer, user), what most 

SPT studies do. Our analysis highlighted the entanglement of ‘consumption’ practices with 

surrounding practices. In the case of urban mobility in Maastricht, we encountered four 

entangled sub-practices (travelling, urban planning, public transport- and parking 

operations), which, in their turn, were neighbouring other practices. In future research, it 

may be recommendable to study whether it is useful to distinguish these sub-practices 

more explicitly in the analysis. It can help to find a good balance of analysis beyond the 

structure and agency dichotomy, with the sub-practices broadly reflecting different types of 

stakeholders. In our analysis (summarized in a stylized way in Figures 3, 5 and 6), we have 

not done this yet. Figure 9 gives an example of a conceptualization in this direction. It also 

suggests that this may be useful to introduce more types of elements than only 

materialities, meanings and competences. Especially ‘policy incentives’ and ‘business 

models’ played a significant role in our case study, but are not clearly highlighted through 

the three categories. Policy incentives in the form of paid parking (that was further 

extended) and parking tariffs (that gradually increased) were significant for how car mobility 

evolved. It promoted shorter parking duration per car, which further increased the daily 

capacity of the center for visiting cars. All this facilitated or ‘invited’ (or ‘recruited’) more car 

drivers into the city center. The viable business model of the underground parking operator 

was essential for the construction to the subsequent garages. This business model extends 

the competences of the operator, but also relates to the role of the municipality and the 

traveller. Such collective or ‘multi-actor structures’ play an important role in the 

transformation of practices, and should be further understood. This deserves further study 

in future research. 

In conclusion, we find that this co-evolutionary and social-practices-based perspective 

seems useful to understand transformation of social practices, and should be developed 

further. It can be developed into an explanation of transformation of locally embedded 

practices, highlighting a reconfiguration of elements in the entanglement of practices that it 

is part of. 
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Figure 9a and b: Urban mobility practices conceptualized as four entangled sub-practices, neighbouring other 

practices. Urban travelling, as one of the four sub-practices, itself consisting on (‘sub-sub’) practices 
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Appendix B 

Figure B1 below maps a number of stylized pathways in a two-dimensional quadrant formed 

by the ‘level of disruptiveness’ (on the y-axis) and ‘share of the established practices 

affected by a new (or re-) emerging practice’ (on the x-axis), basically the share of actors 

getting access to the new practice. A transformation pathway (top blue line) occurs when all 

actors fully replace their established practice with a new practice. An historical example at 
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the national level is the shift from coal-based energy practices to gas-based ones in the 

1960s in The Netherlands. The other extreme is portrayed by the small red arrow at the left 

bottom: a new practice may also be locked out, such as electric mobility in the 1970s. It was 

shortly introduced after the energy crisis, but soon rejected, while gasoline and diesel 

vehicles continued as they did before. The other arrows in Figure B1 portray more 

intermediate cases, such as hybridization (dashed lines). An example here is again electric 

vehicles, but now the 1990s, when they were re-introduced, rejected again, while hybrid-

electric vehicles became popular. Finally, the lower blue arrow portrays the case when the 

new remains small or negligible (e.g. energy-neutral housing), but established practices do 

adapt (e.g. become more energy efficient). 

 

 

Figure B1: Stylized urban mobility pathways in a two-dimensional map. Orange and yellow circles refer to established 
social practices, being affected to a larger or smaller extent by a (re-)emerging practice (blue circle).  

 

Older figures: 
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Figure 2: Cycling and car mobility in the 1950s in relation to each other and neighboring practices. (The yellow 

bubbles refer to meanings, blue to infra & materialities, red to competences. A green arrow indicates a positive 

link with other elements of the practice  and orange and red arrows to constraining relations (somewhat and 

strong, respectively). The yellow stars indicate changes with the previous decade.) 
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Figure 3: Cycling and car mobility in the 1960s relation to each other and to neighboring practices. (The yellow 

bubbles refer to meanings, blue to infra & materialities, red to capabilities. A green arrow indicates a positive 

link with other elements of the practice  and orange and red arrows to constraining relations (somewhat and 

strong, respectively). The yellow stars indicate changes with the previous decade.) 

 

 

Figure 5: Cycling and car mobility in the 1970s relation to each other and to neighboring practices. (The yellow 

bubbles refer to meanings, blue to infra & materialities, red to capabilities. A green arrow indicates a positive 

link with other elements of the practice and orange and red arrows to constraining relations (somewhat and 

strong, respectively). The yellow stars indicate changes with the previous decade.) 



Transcending	the	locality	of	grassroots	initiatives.	Revisiting	the	concept	of	
cognitive	frame	and	its	role	in	innovation	diffusion.	
Willington	Ortiz	Orozco,	Ulli	Vilsmaier	
	
Grassroots	innovation	initiatives	can	be	considered	as	spaces	for	civil	society	action	and	
reflection	for	sustainability.	Scholars	focussing	on	grassroots	innovations	have	often	taken	
theoretical	insights	of	strategic	niche	management	(SNM)	as	conceptual	basis	for	their	analysis.	
With	the	increased	amount	of	empirical	studies	the	shortcomings	of	relying	on	the	SNM	
conceptualizations	have	become	apparent.	One	central	difficulty	emerges	from	the	strong	
orientation	of	SNM	towards	consensual	processes	in	order	to	explain	the	development	of	niches	
and	their	potential	contributions	to	sustainability	transitions.	
	
The	aim	of	the	present	study	is	to	develop	a	conceptual	framework	that	responds	to	this	
shortcoming.	Moreover,	the	presented	conceptual	elaborations	are	the	result	of	a	systematic	
reflection	of	the	empirical	experiences	the	authors	have	gathered	in	conducting	
transdisciplinary	research	involving	grassroots	initiatives.	In	previous	publications	we	have	
reported	about	the	design	and	results	of	such	research	endeavours.	The	present	study	focuses	
on	exploring	the	conceptual	implications	of	applying	a	critical	and	culturally	sensitive	
transdisciplinarity	perspective	to	the	settings	and	processes	promoting	the	diffusion	of	
sustainability	knowledges	and	practices	from	grassroots	initiatives	beyond	their	localities.	For	
that	aim	we	take	a	closer	look	at	the	‘cognitive	frame’	concept	and	address	the	multiplicity,	
situatedness	and	permeability	of	the	concept.	By	emphasising	these	features,	the	diffusion	of	
grassroots	innovations	can	rely	on	the	encounters	of	different	cognitive	frames.	The	focus	shifts	
from	stabilizing	single	cognitive	frames	to	creating	spaces	of	knowledge	articulation	where	
diverse	cognitive	frames	work	jointly	in	(i)	processing	experiences	from	grassroots	initiatives,	
(ii)	creating	knowledge	and	promoting	practices	that	can	be	effectively	applied	for	advancing	the	
niche’s	shared	vision	and	(iii)	facilitating	the	transit	of	knowledges	and	practices	across	different	
contexts.		
	
The	developed	conceptualization	(re)opens	the	questions	about	the	subject,	the	means	and	the	
target	of	diffusion.	Thus,	the	pathway	in	which	novel	technical	solutions	result	adapted	and	
adopted	by	conventional	systems	of	production	and	consumption	is	only	one	possible	way	in	
which	the	diffusion	of	knowledges	and	practices	from	the	grassroots	can	happen.	Under	the	
proposed	perspective	this	pathway	implies	transdisciplinary	knowledge	articulation	settings	
aimed	at	consolidating	‘context	free’	knowledge	that	is	able	to	‘travel	between	local	practices’.	
For	instance,	in	the	form	of	technical	standards,	which	serve	for	naturalizing	the	social	practices	
linked	to	the	use	of	the	corresponding	technical	solutions.	Though,	other	pathways	are	possible.	
Diffusion	settings	can	strive	to	take	advantage	of	critical	knowledge	generated	by	grassroots	
initiatives,	for	instance	in	order	to	influence	scientific	discourses	and	policy-arenas	so	that	
institutional	support	for	the	operation	and/or	the	reproduction	of	grassroots	initiatives	is	
secured,	or	in	order	to	tackle	with	imbalances	of	power	structures	biased	towards	incumbent	
sociotechnical	regimes.	Diffusion	settings	can	also	be	conceived	to	promote	replication,	i.e.	with	
the	aim	at	facilitating	the	emergence	and	development	of	manifold	local	spaces	for	civil	society	
action	and	reflection	in	sustainability.	
	
Moreover,	the	developed	conceptualization	allows	for	considering	the	work	of	grassroots	
innovation	researchers	as	constitutive	part	of	transdisciplinary	knowledge	articulation	in	
diffusion	processes.	The	theoretical	insights	and	methodological	skills	from	innovation	
researchers	represent	valuable	resources	for	the	configuration	and	realisation	of	
transdisciplinary	knowledge	articulation	targeted	at	diffusion.	What	is	emerging	here	is	a	
configuration	that	can	be	better	described	as	transdisciplinary	“knowledge	alliances”,	in	which	
(academic)	researchers	investigate	about,	with,	and	for	grassroots	initiatives.	
	
By	acknowledging	the	multiplicity,	situatedness	and	permeability	of	cognitive	frames	in	the	
diffusion	process	and	by	allowing	for	the	explicit	exploration	of	differences	the	developed	
perspective	opens	new	options	for	studying	and	supporting	grassroots	innovations.	
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Abstract 

The article was developed around the concomitant research for a project financed by the European Fund 

for Regional Development in the city of Rheine (Germany) from 2016 to 2019, called “Stadtklima 

Münsterland” (“urban climate in the Münsterland”, a region in the western-most part of Germany 

bordering the Netherlands). The aim of the project was to develop a planning scenario in terms of a case 

study for a military brownfield conversion to create a climate friendly low-energy neighbourhood. The 

local economic development agency (EDA) was trying to set up a plan together with various actors from 

the local administration along with several workshops that should facilitate a cooperative and 

participatory process together with relevant stakeholders from the building sector, project developers 

and public sector. In doing so, the knowledge base, acceptance and awareness shall be increase and 

exchange networks shall be fostered in terms of sustainable building and energy-efficient urban 

development in the region. The feasibility and possible depth of measures proposed or imposed along 

with an alignment of actor perceptions by networking activities in the region "Münsterland" in western 

North-Rhine Westphalia (Germany) (NRW) were tested within the project. In that context, the core 

question is centred around the ability of the EDA, as a kind of unusual actor in sustainable urban 

development, to act as an intermediary for sustainable urban development, and the prospect of 

integrating unusual stakeholders, i.e. craftspeople, real-estate developers and building contractors, in a 

very early stage of considerations for a brown field development. 

Background and empirical framework 

In the course of the withdrawal of troops of the allied forces from Germany since the 1990s, the 

structural reforms of the Federal Armed Forces (FAF), and further decisions on the location of FAF forces 

within Germany of October 2011, military brownfield conversion, mainly into housing or offices, has 

become a prominent topic and an opportunity as a positive impulse for urban development in the entire 

country (ARGEBAU-ASBW 2014). Compared to other regions, where these military properties are often 

large plots of lands in remote rural settings, in NRW many of these areas are in very central and attractive 

urban locations, which are of paramount importance for urban planners in the light of a lack of land for 

development and housing together with increasing rents. Unfortunately, this is very often leading to 

rushed processes in setting up zoning plans and selling plots to developers without setting high 

standards regarding the sustainable development of real-estate developments. At the same time, there 

is no pressure for developers to fulfil high standards in order to successfully sell properties due to excess 

demand. In the city of Rheine and in the surrounding county, there will be increasing demand until 2030, 

when demographic change will probably turn around the development. Therefore, urban 
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redevelopment instead of new developments shall be at the centre in order not to lead to excessive 

land-sealing that will not be sustainable in a mid-term perspective (Stadt Rheine 2014; Kreis Steinfurt 

2015).  

This means that a window of opportunity might be missed. This might be the fact due to a lack of 

capacities in public administration to create innovative and sustainable developments. Also, lacking 

awareness and motivation of private stakeholders are a reason for containing the status-quo and not 

finding new ways (niche developments) instead of repeating unsustainable ‘standard developments’ 

(carrying on of regime processes) (cf., Geels 2002). At this point, the question arises, how processes can 

be moderated and which actors are entitled to effectively moderate these processes? Among others, 

more and more often these are not the ‘usual supects’ in Germany. Namely, we experience that EDAs 

are taking over the role in order to integrate private actors in these processes who are usually not well 

connected with the public administration when it comes to upstream consultations in urban planning 

processes. In that context, the EDA of Rheine was responsible to develop a scenario and a vision in a 

three-year process, guided by professional energy and urban planners, that consisted of constant 

exchange with public authorities, the local energy and water utilities along with a workshop series with 

local companies from relevant sectors.  

This role taken by the EDA of Rheine for the ‘Münsterland’ in the project “Stadtklima Münsterland” 

made the author think about the question, if the EDA was able to act as an intermediary (cf. Fischer and 

Newig 2016) which was analysed by conducting qualitative interviews with 13 participants of the project, 

both from the private and the public sector, along with a quantitative online survey that all participants 

where invited to participate in. The author was also accompanying this process by evaluating project 

workshops in order to examine the role of the EDA as an intermediary, which are crucial for 

communication, dissemination and learning processes (Fischer and Newig 2016) within sustainability 

transitions by taking inventions and awareness from niches to the regime level (Geels 2002). 

 

Theoretical embedding  

In recent years, spatial planning is less and less defined by hierarchical top-down approaches and there 

is experimentation with moderated processes of collaborative governance (IBERT et al. 2015). Besides 

planning authorities, new actors are delivering conceptual input or are even playing a leading role in 

sustainable urban development (cf. Welschoff and Terstriep 2017). Planning, defined as the 

implementation of (a set of) policies not only happens in networks of policy actors. It is increasingly 

defined in open multi-actor-networks to achieve legitimacy, commitment and knowledgeability among 

stakeholders (Sinning 2007, Hoppe 2011). Still, it is often difficult to find the right facilitator for these 

complex procedures. 

With respect to the criteria for intermediaries (credibility, acceptability, trust) described by Hajer 1995 

(see also Späth and Rohracher 2012), the author assesses the ability of the EDA to act as an intermediary 

for the above-mentioned stakeholders.  

By implementing cooperative planning approaches, these complex challenges shall be successfully 

approached. Along with citizen participation and intercommunal cooperations, increasingly company 

networks are managed and private actors involved in developing cooperative solutions and install 

cooperative governance schemes that have the support of a broad coalition of actors. Hence, the the 

implementation or even enforcement is more likely through a mutual understanding and the setting of 

shared values of beliefs across actor groups (Sinning 2007). Accordingly, Süßbauer et al. (2009, 1) are 



stating, that „the complexity and dynamics of many environmental and economic problems require neu, 

open-end, flexible and long-term oriented pathways towards finding solutions that are fault-tolerant 

and enable for a multitude of courses of action.” Consequently, planning as the implementation of a (set 

of) policy(s) happens not only in networks of policy actors, but in open networks. They constitute multi-

actor networks that support transition pathways that would otherwise not succeed due to a lack of 

commitment or lack of integrating key stakeholders (Hoppe 2011). Nevertheless, these networks or 

collaborations are usually not self-sustaining or emerging without the initiative of one certain actor. 

When key stakeholders regarding the problem faced are private companies with a regional background, 

it appears evident that the EDA might be a natural facilitator. 

The need for a facilitator that is able to moderate between interest or actor groups  is also described in 

the multi-level-perspectiveon sustainability transitions (MLP) as key factor for niche take-up (Rip und 

Kemp 1998; Geels 2002),and  the nurturing of niches in protected spaces is key component of the 

concept (Cooke 2010). According to Caniels and Romijn (2008) this can be done by a management of 

actor networks and facilitated by the use of social network analysis based methods. Both theoretical 

strands, that of sustainable urban development literature and of transition pathways and management, 

are therefore dealing with the issue what makes an actor a successful facilitator to network between 

niche and regime level to help sustainability innovations diffuse.  

Fischer and Newig (2016) took up the term intermediary and analysed existing literature regarding the 

decisive characterstics of intermediaries to be successful (cf. Gliedt et al. 2018), when they are able to 

act as a broker between niche and regime level: Acoording to them, they  “provide essential information 

and services and they communicate, convey and connect […] to disseminate knowledge about new 

technologies and practices on a regional scale” (Fischer and Newig 2016, 14). According to that, technical 

and social innovations and new institutional arrangements are all covered. Further characteristics of 

intermediaries are their role as a gatekeeper and broker to stimulate learning processes among the 

involved actors. Furthermore, they advise on policy approaches, contribute to opinion formation and 

forming of strategic objectives of planning programmes. Späth and Rohracher (2012) are also 

contributing to the definition of intermediaries, drawing back on Hajer (1995), mentions the aspects 

credibility, acceptability and trust in that context (Späth und Rohracher 2012, 467). To make 

sustainability transitions successful and create transition pathways therefore intermediary actors need 

to exist in a local or regional setting. But the question arises, how they can be identified or shaped to be 

successful? Is it possible to create an intermediary in order to facilitate change? Therefore, the empirical 

framework described in the above chapter was carried out to identify whether the EDA of Rheine can 

be regarded as an intermediary based on the characteristics described in this chapter.  

Further literature, such as in studies regarding Policy Transfer (Preller et al. 2014), Innovations in Urban 

Planning Processes (Christmann et al. 2016; Gailing and Ibert 2016), Regional Pathways of Transitions 

(Strambach and Pflitsch 2018) or the concept of Mobile Policies (Temenos und McCann 2012), the 

structures between actors and reasons for success or failure of sustainability related initiatives are 

central. At the same time, the ability or the development of actors to become change agents is not 

thoroughly explained. This is attempted here by using the term intermediary and the characteristics 

attributed to it.  

 



Description of project activities by the EDA of Rheine 

The EDA was conducting various rounds of consultation with all relevant representatives from public 

administration. This was followed by a series of workshops with a range of stakeholders to create ideas 

and foster exchange for developing a case study, in terms of scenario building of a realistic role model 

of energetically sound urban redevelopment within the city of Rheine.  As example catered a local 

military brownfield conversion that was located strategically within another neighbourhood, subject to 

urban renewal projects: the “Damloup Barracks” (cf. EWG 2018).  

 

Discussion of results 

Based on the interpretation of the qualitative interviews conducted with project participants from both 

the public administration and private companies and the results of the quantitative online questionnaire 

among participating companies, a comprehensive picture of the activities of the EDA of Rheine and its 

role to shape the direction of sustainable urban redevelopment activities in Rheine and its region in the 

near future. Furthermore, feedback about the workshops and participant lists where also taken into 

considerations. 

First of all, the workshop series was well accepted by the local business base and persons from the 

relevant bodies of public administration, based on a) the participant numbers and branches and b) on 

participants qualitative and quantitative feedback. Companies from building energy and building 

technology, energy consultants, energy providers, local craftspeople, construction companies, project 

developers, IT companies, urban planners I .a. where participating in the events, some of them several 

consecutive times. This underlies the trust in the EDA to attract participants and also its credibility 

created by a first event to have regular participants.  

The workshop participants are generally rating the events positive regarding the options for networking 

(2,1) and building cooperation with other stakeholders (2.3) (n=11; value-range 1 to 5; 1 being very 

good). There was a lower response rate for the question about raised awareness (n=5), while the effect 

on raised awareness shows a positive trend, which is strongest for the interest in sustainable building 

materials (3,8) and intelligent and networked IT-based energy infrastructure for a neighbourhood (4,0) 

(with 1=decreased awareness, 3= awareness not changed, 5=awareness increased). This is backed by 

interviewees mentioning a raised awareness along with a positive impact by setting new topics: “Energy 

provision on the neighbourhood level […] was no topic at all so far that we discussed.” (Interviewee 1) 

The majority of the company representatives that were interviewed mentioned their interest in the 

specific workshop topics as motivation to participate as well as the overall topic of the project and 

sustainability as a whole. Above that, the possibility for networking was important, while only a quarter 

stated that participation was driven by direct economic interests, e. g. contract commissioning.  

The companies consistently stated that the project is positively conceived (1,2) and positively impacts 

climate protection locally (1,6) (n=11; value-range 1 to 5; 1 being very good). The approach to deliver a 

detailed documentation with a thorough report describing the findings and options for the undertaken 

case study was highly appraised (statements from Interviewee 1 and 4). While there were some 

misunderstandings that lead to friction in the early project phase as the EDA was taking over tasks that 

are not their usual field of expertise, interviews from the local public administration underlined the 

added value of the engagement and that alignment took place: “[…) we have learned, that we have to 



work more closely together within the administration and even with subsidiary bodies to be much more 

networked.” (Interviewee 4) The activities of the EDA within the project thus increased their reputation, 

they were providing a valuable service to participants and they were positioning or facilitating exchange 

about (niche) technologies thus taking the role of a broker for knowledge diffusion. As they were, 

deriving from the natural understanding stated by several interviewees, the connecting link between 

companies and administration they could function as a gatekeeper and even cater as not only 

embodying trust themselves but also providing this role to connect public administration and private 

companies which stated that otherwise mistrust lead to missing alignment in the past.  

As an intermediary at the interface of niche and regime, the EDA could increase the relevance of climate 

friendly neighbourhood and its perceived importance for the business among companies and have a 

positive impact on the significance of sustainable urban development within the administration thus 

promoting normative values.  

The role of the EDA was seen very positive overall. This is underlined by the stated wish that the (local) 

EDA should carry on their work regionally in order to connect the several EDAs and local authorities with 

private companies to enhance the implementation of sustainability related measures in building and 

urban (re-)development. The platform, consisting of workshops, a website, various stakeholder 

consultations which all formed the basis for the scenario building of the case study, was creating 

exchange of knowledge and ideas among local stakeholders, but also induced knowledge flows into the 

region by workshop inputs from and consultations of external experts which were highly acknowledged.  

Thus the EDA further gained credibility and a function as knowledge broker. It was stated that the EDA 

was able to initiate learning processes. In that context, the companies confirmed that a cognitive 

proximity and shared values and beliefs exist with the EDA, leading to their support. On the other hand, 

the EDA could make use of the local embeddedness and the identification of companies with the region, 

increasing their willingness to participate in a project that is conceived and guided by a local agency. The 

aspects described in this paragraph underline the ability of the EDA to act as a gatekeeper.  

Implicitly, the status before the project was characterized by interviewees as missing established links 

between different levels of policies and communication channels to be allow for trickle down effects, 

large-scale implementation of existing measures to accomplish (sustainability related) goals based on 

national or international plans (cf. Butzin and Widmaier 2016; Dippoldsmann 2000). 

Representatives from public administration ascribed the ability to the EDA to speed up and to raise the 

level of sustainable urban planning locally by their activities. The participation in the project delivered 

new insights that already changed some of day-to-day work in administration (interviewee 5 and 7). 

Thus, some interviewees mentioned a new courage and motivation to think out of the box in the future 

instead of following old routines. As an enabling factor, participants were making new contacts and 

establish new networks and routines of exchange during the project. One person is formulating change 

induced by the project very clearly by stating that “when you can’t ever think out of the box, we are still 

building houses the same way in 30 years, but at some point, we have start to rethinking things […]. 

Show courage, that includes administration, politics, and citizens that in the end live in these houses, 

[…] just think out of the box from time to time.” (interviewee 8) 

 



Conclusion 

Taking up the approach of protected spaces for niche development and take-up (Cooke 2010), the 

project „Stadtklima“ acts as a protected space in many ways. There was room for experimentation and 

the economic development agency of the City of Rhein was embodying the characteristics of an 

intermediary actor in the eyes of the persons heard within the underlying study: Trust, credibility and 

acceptance was present with many of the actors before the project. This status could be further 

enhanced during the period from 2016 to 2019 due to project related activities. The EDA could 

effectively function as broker as well as gatekeeper, who is disseminating knowledge and balancing 

interests of various participants. By means of external experts that could be attained and the output by 

the means of publications and project documentation knowledge was not only gathered but also made 

available for ongoing exchange and future (re-)development projects. 

Especially when it comes to energetic urban redevelopment, which requires that actors from different 

areas of the private sector start rethinking business as usual and policy makers and politicians need a 

basis for courageous approaches, the active involvement of economic development agencies to play an 

intermediary role seems to be promising, as could be observed at the example presented.  

When it comes to analysing networks within and constellations between public administration, it can be 

stated that often an alignment is missing to co-create an agenda for sustainable development. Even 

more there tend to be lines of conflict deriving from overlapping responsibilities or similar competences 

which lead to competing for reputation. When this is the case, often pathways towards (sustainable) 

solutions are blocked. As a result, trust and credibility towards companies are dwindling, which makes 

it difficult for administrative bodies to act as intermediaries for sustainable urban development (cf. Hajer 

1995; Fischer und Newig 2016).  

The research shows that the EDA was able to bring together different stakeholders efficiently. While the 

EDA was able to address the different groups as they share values and understand their institutional 

logics, thus being a successful intermediating force to achieve actor convergence (or alignment). 

Nevertheless, there were some frictions at first, as by some stakeholders the EDA was perceived as an 

actor that literally poached in their territory. Still, frictions were widely eliminated, and all parties 

involved found that there was great additional value by the project, due the built-up trust and 

knowledge dissemination. Stakeholders received insights about the perceptions of their counterparts 

and built consensus regarding the options and implications for sustainable urban planning in Rheine.  
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Abstract 

Transitions, mission-orientation, disruptions, agility and other similar concepts have become very 

popular in policy and research circles in recent years. This interest is driven on the one hand by the 

recognition that several socio-technical systems need to change fundamentally to move onto a 

sustainable development path, and on the other hand by growing concerns about the potentially 

disruptive – both positive and negative - consequences of emerging technologies. 

While these concepts are all reflecting the perception that we are living in turbulent times, the 

fuzziness of this multitude of concepts makes a transparent debate about what we call 

transformative innovation policy (TIP) difficult. The most tragic case in this regard is the notion of 

‘missions’, which has by now been used and abused for a wide range of purposes. While the notion 

of ‘missions’ is certainly a reflection of a fundamental change in thinking about the purposes of 

innovation policy, and a trigger of serious efforts to establish new and challenging practices of 

innovation policy and funding, there are also several attempts to just label established practices and 

approaches as missions in order to ‘sell old wine in new bottles’.  

With this paper, we make an attempt to revisit a range of research and policy practice streams that 

have been developed over the past years around this idea of making innovation policy – both 

demand- and supply-side – more transformative, and to systematise these streams into a typology of 

transformative innovation policy approaches. 

We aim to address TIP not only from the normatively inspired sustainability transitions perspective, 

but also from the angle of technological developments with a disruptive potential and attempts to 

prepare innovation systems structurally for the more turbulent times to come. In this sense, the role 

of policy may be to both facilitate transformative change along novel pathways, and to contain 

potentially negative consequences of developments that escape the influence of government policy. 

In our paper, we trace the historical roots of various inroads to transformative (innovation) policy 

and concentrate on the various lines of reasoning that have emerged since the strategic and 

normative turn in R&I policy around ten years ago. From this review, we extract five main lines of 

reasoning on transformative change processes, which underpin corresponding rationales and 

approaches to transformative innovation policy. These five types are exemplified by current 

examples of innovation policy initiatives that aim to drive transformative change through 

combinations of supply side, demand side and structural policy instruments, as well as by different 

governance philosophies.  

We argue that transformative innovation policy needs to be based on a more differentiated 

understanding of the modalities and pathways of how transformative change comes about, and that 

the instruments and governance approaches applied need to be coherent with these modalities and 

pathways. 
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1 Transformative innovation policy: an introduction to a new approach 
Transitions, mission-orientation, disruptions, agility and other similar concepts have become very 

popular in policy and research circles in recent years. They are all a reflection of the perception that 

we are facing a period of transformative change. The growing interest in transformation is driven on 

the one hand by the recognition that several socio-technical systems need to change fundamentally 

to move onto a sustainable development path, and on the other hand by growing concerns about the 

potentially disruptive – both positive and negative - consequences of emerging technologies. Both 

developments go hand in hand in with changing practices of research and innovation, for instance in 

terms of their openness to new types of actors, or the normative connotation they raise. 

From the perspective of innovation policy, these developments imply that the object of policy is 

changing, and with it the objectives, approaches and instruments of innovation policy; or in other 

words a new generation of innovation policy requiring new concepts, designs, governance models 

and forms of implementation. However, the fuzziness of this multitude of concepts makes a 

transparent debate about what we call transformative innovation policy (TIP) difficult. The most 

tragic case in this regard is the notion of ‘missions’, which has by now been used and abused for a 

wide range of purposes. While the notion of ‘missions’ is certainly a reflection of a fundamental 

change in thinking about the purposes of innovation policy, and a trigger of serious efforts to 

establish new and challenging practices of innovation policy and funding, there are also several 

attempts to just label established practices and approaches as missions in order to ‘sell old wine in 

new bottles’ or, even worse, suggest simple policy approaches for addressing complex, if not wicked, 

challenges.  

The aim of this paper is to put some order into the current messiness of the debate about 

transformative innovation policy. It provides an overview of the ongoing lines of thought and 

positions recent concepts in a wider framework of different types of transformations and different 

types of transformative innovation policy, as orientation and navigation support for researchers as 

well as policy-makers. With this paper, we make an attempt to revisit a range of research and policy 

practice streams that have been developed over the past years around this idea of making innovation 

policy – both demand- and supply-side – more transformative, and to systematise these streams into 

a typology of transformative innovation policy approaches on grounds of a select set of distinctive 

key dimensions. 

More specifically, we want to widen the normatively inspired sustainability transitions perspective 

(which in our view is only one specific type of transformation) by looking at transformations also 

from the angle of technological and social developments with a disruptive potential, and from a 

viewpoint of structural and institutional preparedness of innovation system for the more turbulent 

times to come. In view of these different types of transformative challenges, the role of policy may 

be quite variegated, ranging from the facilitation transformative change along novel pathways, to the 

containment of potentially negative consequences of developments that escape the influence of 

government policy, and to the systemic capabilities to respond quickly to newly emerging 

developments. 

In our paper, we trace the historical roots of various inroads to transformative (innovation) policy 

and concentrate on the various lines of reasoning that have emerged since the strategic and 

normative turn in R&I policy around ten years ago (Daimer et al. 2012, Weber 2012). Based on this 

review, we elaborate different models of transformative change, each giving rise to corresponding 

rationales and approaches to transformative innovation policy. These different types of TIP are 

exemplified by current examples of innovation policy initiatives that aim to drive transformative 
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change through combinations of supply side, demand side and structural policy instruments, as well 

as by different governance philosophies.  

We argue that transformative innovation policy needs to be based on a more differentiated 

understanding of the modalities and pathways of how transformative change comes about, and that 

the instruments and governance approaches applied need to be coherent with these modalities and 

pathways. 

 

2 The evolution of reasoning about transformative STI policy: a brief 

historical reconstruction 
The notion of innovation has been tied to the idea of giving rise to transformation or – in 

Schumpeter’s words - “creative destruction” since his seminal work on the theory of economic 

development (1911). It was also in line with observations of “long-waves” or techno-economic 

paradigm shifts (Freeman and Perez 1988) that arise at regular intervals and transform our models of 

production and consumption in profound ways. With the shift towards systemic and science-based 

research and development activities, this narrative was complemented by a new twist of positioning 

S&T as the key driver of change. This understanding was also at the core of the S&T push model of 

innovation and socio-economic change that emerged in the aftermath of WW2. By trying to 

implement targeted programmes aiming to realise clearly defined scientific or technological targets 

and objects/artefacts, the essence of a first generation of mission-oriented (technology) policy was 

born, and it is reflected in well-known examples like the Manhattan project, the Apollo programme, 

nuclear power plants, and the like.  

While this S&T-centric understanding of how targeted efforts to accelerate and at the same time 

tame the power of scientific discovery and technological development bring about change in society, 

the 1970s gave rise to looking at socio-economic change from a different angle. From an industrial 

policy point of view, efforts were made to exploit the potential of certain key technologies for 

purposes of fostering economic development and strengthening national industries in order to foster 

their competitiveness. Complementary to these economic purposes, Nelson in his book “The moon 

and the ghetto” (1973) stressed that there are much more demanding challenges to be addressed in 

society, for which technological solutions were too simple a response. His dichotomy of targeted 

technological missions and highly complex societal challenges is still very much alive in today’s 

debate about the possibilities and limitations of a mission-oriented policy approach. 

In the course of the 1970s/80s, it became clear that neither industrial nor societal ambitions could be 

resolved by state-led mission-oriented initiatives. The steering capabilities in polycentric societies 

revealed to be inadequate to govern complex processes of socio-technical change (Glagow and 

Willke 1987), and in authoritarian communist countries with their central planning culture even more 

than in democratic industrialised countries of the so-called West. The growing recognition of 

government failure led to a more hands-off approach of the state in trying the influence 

technological change and innovation. The rise of the innovation systems approach promoted a more 

agnostic stance with regard to the direction of technological change and innovation, as long as the 

structural and institutional conditions were appropriate to facilitate innovation as motor of growth, 

competitiveness and employment (OECD 1992).  

It was still at height of innovation systems policy that first concerns about the neglect of the direction 

of innovation and change were raised. The debates about the environmental damage created by the 

innovation-driven growth model and the natural limits to a further expansion of that growth model 

also questioned the technology-neutral approach to innovation policy. It led to a rediscovery of the 



Draft version 200803 

importance of regulatory, fiscal and financial instruments to guide the processes of innovation in 

society in a more environmentally-friendly direction (later on “sustainable” direction). With the 

abandoning of economic growth as the overarching goal of innovation, environmental and societal 

ambitions moved to the center-stage of what innovation should contribute to, and it was 

accompanied by the recognition that the social dimension of innovation can be equally, if not more 

important than its technological dimension. Of course, it took two decades until this shift in thinking 

hit the mainstream of government policy, but current debates about “new” missions can indeed be 

traced back to debates about environmental innovation policy in the early 1990s. At European level, 

the so-called Maastricht memorandum (Soete and Arundel 1994) sketched a policy approach that 

could easily be flagged as new mission-oriented, to use today’s vocabulary, and it inspired the design 

of the 5th framework programme for research (1998-2002) with its mission-like key actions.  

Emanating from the environmental concerns and reinforced by the Brundlandt report in the last 

1980s and the subsequent rise of the notion of sustainability, the conviction gained ground that quite 

fundamental changes to the way our main socio-technical systems operate are necessary. As such a 

change process cannot be planned in a top-down, state-led manner, the idea of learning about new 

more sustainable alternatives in niches was regarded as an interesting alternative, tied to the hope 

that once they become more stabilized, a more far-reaching change in the framework conditions, 

mental framework and practices could be achieved. This narrative is at the core of the transition 

studies community with its strong emphasis on learning in niches that may – possibly – lead to 

regime changes (Köhler et al. 2019). While having focused for many years on better understanding 

how niches evolve and regimes change for many years, we have more recently seen in the transitions 

community a growing interest in and engagement with policy actors like the EEA (Turnheim et al. 

2018). 

However, the need for dealing with transformation is not only driven from the demand side of 

societal challenges, but also by the very fast emergence of new S&T-driven developments, which give 

rise to new business models that have the potential to disrupt existing ones and lead to a re-

configuration of associated global value chains. Platform-based intermediary services like Uber or 

AirB’nB reshuffle entire services industries, just as much as the digitalization of manufacturing 

questions the survival of major industrial players, e.g. in the automotive industries. The sheer pace of 

innovation brought about by a small number of global players (the GAFA) is impressive, but it raises 

major concerns about whether these dynamics are out of control and still to the benefit of society. In 

other words, there is more to say about transformations than just looking at long-term sustainability  

In view of these profound changes in the requirements and the pace of innovation, there have been 

re-newed calls for a stronger role of the state in taming and framing the dynamics of innovation in 

society. Different authors have given different answers to this policy challenge. Mazzucato (2011) 

argues that the state needs to become more entrepreneurial and reap the returns on its investments 

in R&I, thus far captured entirely by the beneficiaries of state funding. The European take on grand 

societal challenges – not to be confounded with the US Grand Challenges that were driven by strong 

scientific-technological ambitions – can be regarded as a counter-weight to industrial innovation 

dynamics in the digital age, by defining long-term challenges that our societies are likely to be 

confronted with and to the resolution of which research and innovation shall contribute (Lund 

Summit 2009, H2020, Horizon Europe). This development is line with the calls for a new, third 

generation of innovation policy pursuing transformative ambitions (Schot and Steinmuller 2018). And 

there are also very far-reaching calls to position the current shift in orientation of innovation policy 

as part of a much deeper transition (Schot and Kanger 2018).  

Today, innovation policy is confronted with transformative challenges at several fronts: societal 

challenges, disruptive technologies, and the actual ways of doing and performing innovation-related 
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activities. Current work in both academic and policy circles has led to many different proposals of 

how to address the challenge of governing transformative change. Subsequently, we outline five 

different lines of reasoning to differentiate what transformative innovation policy is about. 

 

3 Five types of transformation: towards a more differentiated framework  
In this section, we try to systematize the specificities of different types of transformative innovation, 

to underpin subsequent considerations regarding transformative innovation policy. We argue that 

transformation innovation policy needs to be geared towards the different types of transformations 

we are confronted with. Therefore, we first develop a differentiated set of transformation patterns 

or models, together with an overview of the mechanisms that drive transformative dynamics, in 

particular what we call generalization mechanisms. Together, these two elements serve as a 

foundation for elaborating different types of innovation policy approaches suitable for addressing 

these different types of transformations.  

 

3.1 Understanding the patterns and pathways of transformative change 
What is transformative change in the first place? In innovation research, Perez and Freeman (1988), 

building on Kondratrieff’s long waves proposed techno-economic paradigm shifts as the most 

fundamental transformations since the wake of industrial development. The main novelty in their 

work was the identification of a limited number of systemic preconditions that need to be met for 

new technology to trigger a techno-economic paradigm shift.  

Complementary to their work, insights from an STS perspective, and in particular based on the work 

by Thomas P. Hughes on system builders, highlighted the key role of entrepreneurial individuals as a 

kind of rediscovery of Schumpeter’s entrepreneurs.  

While Perez and Freeman distinguished different levels of radicality of innovation and change, 

Henderson and Clark (1990) introduced another important differentiation, namely the distinction 

between technological (incremental/radical) and organisational (modular/architectural) dimensions 

of innovations.  Only the conjunction of both radical technological and architectural organisational 

innovations gives rise to what could be termed transformative innovation, and what they called 

system innovation. This concept has become particular popular, for instance, in the context of 

environmental innovation economics.  

The social dimension of innovation, often presented under the headline of social innovation, 

represent yet another addition to our understanding of what makes up transformative innovation. 

Proponents of social innovation claim that these additions are the reflection of a new paradigm in 

innovation research (Howaldt et al. 2017). Taken together, this widening of the concept of innovation 

also implies that transformative innovation not only covers the production side of innovation (as 

addressed, for instance, by Malerba (2004), but also the consumption side. In other words, 

transformative innovation covers the entire value chain. 

Finally, the latest addition to what transformative innovation is about concerns directionality, i.e. the 

abandoning of an agnostic position on innovation as positive “per se” towards an understanding that 

the direction of innovation matters for whether or not it is worth pursuing (Weber and Rohracher 

2012). Part of this line of reasoning is the extensive work on sustainability transitions, which has a 

strong normative twist. It also draws on a particular model and understanding of how transformative 

change happens, with transitions being understood as smooth and purposefully managed change 
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processes. Conceptually, transitions thinking is inspired both by the multi-level perspective on 

transitions (Geels 2002) and by a system thinking (Weber & Truffer 2017). 

These brief considerations on earlier work on transformative change in the context of innovation 

research show that first of all transformative change implies a combination of significant, if not 

radical, changes in technology and knowledge, economic relationships, organisation and 

social/behavioural practices. A second important feature of transformative change is the need for 

coherence of the various changing elements, or at least a coherent envelope that helps keep the 

tensions between the different elements within reasonable limits. Of course, conflicts and tensions 

may well be at the origin of a transformation path, but in the end, a transformation requires the 

emergence of an internally coherent combination of elements. Considerations of directionality, 

including values, may help achieve this coherence. 

Smith et al. (2005) suggested a typology of transition pathways, based on the two dimensions of 

access to internal/external resources and of high/low levels of coordination, which was later on 

taken up by Geels and Schot (2007), who propose four transformation pathways, which are based on 

different actor configurations.  

Building on this multi-dimensional perspective, it is worth taking a more differentiated look at 

various patterns of how transformative innovation comes along. Wanzenböck et al (2020) have 

presented an interesting framework for distinguishing different transformation pathways to deal 

with wicked problem-solution configurations. The pathways depend on how convergence of views in 

the problem and solution space is addressed.  Different pathways are possible to navigate this 

problem-solution space, either starting with achieving consensus about problem perceptions or 

about possible solutions, or by iteratively adjusting problem perception of assessments of solutions.  

Havas and Weber (2020) introduce yet another dimension to differentiate transformative patterns, 

namely the pace of change (fast and disruptive vs. slow and profound). This is important because it 

constrains the ability to manage and steer change processes.  

There are several different dimensions according to which transformative pathways may differ: the 

origin of the initial transformative impulse or driving force (S&T vs. socio-economic need/demand), 

the scale of change (from specific socio-technical configurations to entire multi-level societies), the 

pace and timeframe of change (from months to decades), the predictability or wickedness of 

problem-solution configurations, the normative (e.g. in terms of sustainability) or exploratory nature 

of transformations, etc. 

For our further considerations, we emphasize two dimensions: 

- The pace of change, i.e. whether we are dealing with a slow process of change or a very fast 

process of change. 

- The model of change, i.e. whether the change process is emerging from a diverse range of 

experimental initiatives (“open & diverse model”) or whether it is based on a unitary grand 

design (“targeted & unitary model”); a distinction inspired by Smith et al. (2005). 

We have chosen these two dimensions because we believe that the different types of change 

resulting from these dimensions can shed interesting light on different patterns of transformative 

processes or pathways. This means that we are less focussing on the normative or directional nature 

of transformations, but in the question of how change happens. With this perspective, we do not 

deny the importance of the normative dimension for transformative innovation policy, but rather see 

our perspective as additional to the normative and directional considerations that have gained 

growing significance in innovation policy over the past years (see e.g. Wanzenböck et al. 2020). 
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With these considerations in mind, we suggest five types of transformative change processes: 

- “Generic Disruptions”: These are fast, pervasive and highly uncertain transformations, often 

triggered by novel technological (but potentially also by major societal or regulatory triggers) 

developments with a pervasive impact across a wide variety of areas. The pace of change 

tends to be faster than the ability of society to shape these change processes in a directional 

and timely manner, leading ultimately to a diverse range of responses. 

- “Tentative Experimentation”:  This type is characterized deliberately triggering 

transformative change in a reasonably controlled way, primarily by way of bottom-up 

learning and experimentation. It has a lot of affinity with niche-based transitions, 

independently of whether it is guided by normative (e.g. sustainability-oriented) or other 

principles.  

- “System reconfiguration”: Contrary to the previous model, this one is based rather on a top-

down system design and the ambition to maintain high level of control over system 

evolution. Good illustrations of this model can be found in key societal systems (e.g. in 

defence or security) where the system needs to undergo a major transformation while being 

fully operational and where, as consequence, an overarching system design needs to be in 

place, possibly, guided by a equally well-defined end state. 

-  “System building”: Whereas a system reconfiguration requires changing a system in 

operation, this fourth model is rather about building entirely new systems that may co-exist 

with a prevailing one and possibly substitute it at a later stage. Entrepreneurship and vision is 

often required to build systems anew, sometimes by individuals – think of Elon Musk – 

sometimes by dedicated organisations (think of NASA). As the systems can be built from 

scratch and does not need to be transformed “live”, the change process tends to be 

comparatively fast. 

-  “Socio-Technical transitions”: This last hybrid type can be interpreted as a comprehensive 

change model, aiming to mobilise and orchestrate the full range of levers of change, 

exploiting and taming the potential of novel disruptive principles and technologies,  

experimenting with new solutions, in order to pilot new systems that can ultimately be 

integrated in some kind of over-arching architecture. Governing this kind of change process 

is of course extremely demanding and complex.  

Figure 1 sketches the positioning of these five process models in a simple matrix made up by the two 

aforementioned dimensions. 

 

 

 

 

 

 

 

 

Figure 1: Five types of transformation processes 
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3.2 How do transformations come about: Transformative innovation dynamics and 

generalisation mechanisms 
While we know quite a lot about innovation processes and their dynamics from more than fifty years 

of innovation research, out understanding of what it requires to move from innovation to truly 

transformative system change is still limited, in spite of almost twenty years of research on 

sustainability transitions. 

In essence, there two basic perspectives of how transformative innovation dynamics are unfolding, 

namely either through bottom-up niche-driven mechanisms or through top-down, externally or 

regime-driven mechanisms. Since the development of Strategic Niche Management thinking in the 

late 1990s (Kemp, Schot & Hoogma 1998; Schot et al. 2019), but also on the scaling of social 

innovations (Howaldt et al. 2017), a lot of empirical evidence has been collected on how niches are 

created, replicated, scaled, etc. A lot of emphasis is put on the role of experimentation and learning, 

tied to the hope of giving rise to institutionalisation and changes at the regime level. This applies also 

to the work on transformative research, which integrates considerations regarding the 

transformative potential in the design of research activities already.  

The other inroad for triggering transformative change is by way of introducting directly changes at 

the regime level, for instance through regulatory reform, organisational changes. Of course, these 

top-down processes tend to require subsequent learning mechanisms as well in order to be effective. 

Similar arguments can be made with regard to wider institutional framework conditions, such as 

those applying to the operation of financial market (Pettifor 2019). 

In the end, transformative change requires to mobilise both inroads in interaction. This is also 

recognized in transitions research, which stresses the importance of both niche and regime levels, 

but it is fair to admit that the vast majority of empirical research has privileged the bottom-up, niche-

driven perspective (research agenda Köhler et al. 2019). Similarly, systems perspectives on 

transformative (Weber and Truffer 2017) and social innovation research (Howaldt et al 2017), 
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emphasize the importance of mobilizing what we call generalization mechanisms. One of the most 

powerful generalization mechanisms is certainly economies of scale, which facilitate the diffusion of 

new technologies, products and services. When it comes to system change, the situation is more 

complicated, and mechanisms scaling, replication, information exchange, codification of knowledge 

and associated tools and trainings, mutual learning on practices (among partners as well as with new 

actors), professionalization of support services, standardization etc. gain in importance. In fact, the 

recent interest in living labs, regulatory innovation zones and the likes, is a reflection of this need to 

design generalization environments where new systemic solutions can be geared towards wider 

uptake and adaptation to specific context.  

From a complex systems perspective, generalization mechanisms can be understood as attempts to 

cultivate self-reinforcing mechanisms or cumulative causation (Suurs and Hekkert 2009) in order to 

overcome the wide range of blocking mechanisms, path-dependencies and resistant incumbents that 

can stand in the way to system transformation. Offering viable exit options or exnovations can thus 

also be interpreted as a generalization mechanism, by opening up new business models to actors 

who otherwise would be losers of the transformation, and thus likely opponents (Schwäbe und 

Dreher 2018). 

What this indicates is that next to differentiating various types of transformations, it is important to 

identify those complex mechanisms that either block or potentially accelerate transformative 

change. Several of these mechanisms are known, but as a foundation for transformative innovation 

policy, it will be important to systematize them as potential levers and entry points for policy 

interventions.  

 

4 Transformative innovation policy approaches  

4.1 Different types of TIP 
The notion of transformation has become fashionable in policy circles. Current debates privilege the 

notion of missions to address this ambition, but the term is used to describe a wide range of 

approaches, which require very different modes of governance. They range of very targeted 

technology-centric missions to highly complex systemic ones. And bjust as the nature of 

transformations differs, so have the policy approaches followed to be geared to the character of 

these transformations. There is not only single mission-oriented policy approach. And even beyond 

the policy approaches to which the label of missions is assigned, there are further policy approaches 

that deserve the label of being transformative.  

With the five types of transformations from Section 3 in mind, we will first discuss some recent 

debate on mission-oriented policies, and subsequently try to systematize the policy approaches that 

are currently being discussed as being transformative, some of which even use the term “missions”, 

while other do not. Theses transformative innovation policy approaches raise important implications 

in terms of rationales for policy intervention, governance approaches, design and implementation 

principles of transformative policy mixes, and the set of intelligence tools needed to underpin 

transformative innovation policy. 

The recent interest on missions was triggered by the European Commission in the course of the 

preparation of the upcoming framework programme for research and innovation Horizon Europe, 

underpinned among other activities by some expert papers such as those by Mariana Mazzucato 

(2018, 2019), various expert groups (ESIR 2018) and research projects. It became soon clear that no 

one size policy approach fits all, because a wide range of very different problems should be 

addressed by the new mission-oriented approach, ranging from traditional “old style” technology-
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centric missions to highly systemic societal challenges. Kuittinen et al (2018) presented four types of 

missions, including science missions, technology accelator missions, transformer missions and 

umbrella missions, based on an extensive review of past and current mission initiatives. Wittmann et 

al (2020) developed this approach further and suggest two types of accelerator missions and two 

types of transformer missions, with the intention to systematize the current 12 missions of the 

German Hightech Strategy. Next to science missions and technology missions (which they call 

accelerators type 1 and 2), they also suggest two types of transformer missions, one including major 

behavioural changes in society and one not.   

All these different types of mission share the basic understanding that transformative change shall be 

brought about in an ambitious and targeted way, in line with the following definition of missions as 

“initiatives [which] typically are ambitious, exploratory and ground-breaking in nature, often 

cross-disciplinary, targeting a concrete problem through scientific-technological as well as 

social innovations with a large impact and a well-defined timeframe, but set within a wider 

and open-ended challenge. They have clearly defined (societal or technological) goals with 

preferably qualified and/or quantified targets and progress monitored along predefined 

milestones, but may require adjustment of goals, targets and milestones in response to an 

improved understanding of the challenge ahead. Directionality, intentionality and 

adaptability of these initiatives is what differentiates them from other types of initiatives, 

such as systemic or challenge-oriented policies” (adapted from JIIP, 2018, 4) 

However, there is also a lot of scepticism in policy circles whether the mission-oriented approach is 

(the only) right way forward or not. Other models of transformative innovation policy area favoured 

by these sceptics. In particular in view of generic disruptions, the  mission-oriented approach does 

not seem to be suitable, because uncertainty is very high, and the ability of the State to react in a 

timely fashion too limited. Policy approaches of disruption management tend to follow  a reactive 

„wait and repair“ strategy, in order to correct undesirable developments once they are arising.  

Moreover, in more liberal policy circles, the mission-oriented approaches is criticised for 

overstretching the governance and organisational capabilities of the State. As consequence, a 

structural policy approach is preferred, which aims at providing framework conditions that allow 

private and third sector organisations to operate in an adaptive, if not proactive manner. 

Directionality is built into this policy approach mainly through orientating framework conditions, 

rather than through planning type strategies.  

What we suggest is an extension of the existing frameworks for systematising mission-oriented 

policies and propose instead a taxonomy of transformative innovation policy approaches, which 

includes also other than mission-oriented approaches. 

 

 

 

 

 

 



Draft version 200803 

Table 2: Six types of transformative innovation policy approaches 

 
Structural innovation 
policy approach 

Science missions Technology 
(accelerator) missions 

Challenge-led 
technology 
missions 

Challenge-led 
socio-technical 
missions 

Disruption 
management 

Focus Structures & 
framework conditions 
in systems  of 
innovation, 
production and 
consumption  

Large-scale 
scientific 
endeavour 
  

Targeted large-scale 
technology initiative  

Technological 
system 
transformation 
 

Comprehensive socio-
technical systems 
transformation  

New paradigmatic 
innovation and 
business models  

Typical type of 
transformation 
addressed 

„Generic disruptions“, 
„socio-technical 
transitions“ 

„Transformative 
science“ with 
potential  
spillovers for 
transformations  

„System building“ „Tentative 
experimentation“ 

„Socio-technical 
transitions“ 
 

„Generic disruptions“ 

Policy rationale Sceptical view on 
„directional“ state 
intervention 

Balancing 
openness and 
control to handle 
uncertainty 

Controlled steering of 
a complex technology 
project, strong 
directionality  

Multi-actor system 
change, confined to 
innovation actors 

High complexity and 
uncertainty, 
moderate direct-
ionality, social 
learning /  adaptation 

Positivist, enabling 
and framing 
industrial dynamics 

Ambition/goal  Triggering structural 
reconfiguration of IS 

Guiding major 
scientific 
discoveries 

Realising major 
technology projects  

Realising major 
technological 
system change  

Socio-technical 
transition 

Facilitating disruptive 
breakthroughs 

Key generali-
sation mechanism 

Regulatory stability, 
generic incentives, 
economies of scale 

Science-driven Public procure-ment, 
PP investment 
partnerships 

Economies of 
scope, synergies 

holistic innovation 
policy, policy 
coordination 

Autonomous 
technology dynamics 
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Governance and 
actors 

„hands-off“, division 
of labour 

Balancing 
hierarchical 
planning and 
scientific 
autonomy 

Public planning, 
hierarchical 

Collaboration 
among actors along 
the innovation 
chain 

Reflexive governance, 
multi-actor, goal-
oriented modulation 

Private sector 
entrepreneurship, 
self-regulation, 
reactive governance 

Examples of 
policy approaches 

Agile innovation 
policy debate (DE) 

Science missions 
(EU FET Flagships) 

Some European 
Partnerships (e.g. 
IPCEI batteries) 

Some European 
partnerships (e.g. 
circular economy) 

New transforma-tive 
missions (EU 
Missions, CDI SE 
Philantropists) 

European Innovation 
Council, Silicon Valley  
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This framework suggests two things. First of all, in spite of the current hype about mission-oriented 

innovation policy (MOIP), we should not forget that there are other policy approach aiming to deal 

with or trigger transformative change that do rely on a less strong and directing role of the state. 

Second, while the six types of transformative innovation policy presented here may not capture all 

possible approaches, they provide an attempt of differentiating and at the same time systematizing 

transformative innovation policy. Third, each of the six approach entails different governance 

approaches as well as policy instruments and mixes. This last aspect shall still be elaborated a bit 

further. 

 

4.2 Implications for the governance of transformative innovation policy: rationales, roles and 

instruments 
Governance of transformative innovation policy (TIP) can be understood as collective processes 

associated with the interplay of different actor and stakeholder strategies along the policy cycle. 

Different types of TIP imply different types of governance. The six types of TIP introduced above 

suggest very hand-off governance in the case of a structural policy approach to transformation, a 

reactive, possibly regulatory approach in the case of disruptions, and various balances between open 

exploratory learning and top-down planning for the mission-oriented approaches.  

The most demanding governance requirements are posed by challenge-led socio-technical missions. 

They need to combine experimental bottom up elements to in the search for new solutions (in 

particular in early phases) with providing stable framework conditions in later phases of scaling and 

generalization. Overall, this approach is characterized by the involvement of a wide range of actors 

and stakeholders, by co-creation processes among them, and various levels of reflexivity and 

anticipation. Most important, given the long-term and at the same time highly uncertain nature of 

these socio-technical transitions, there is a regular need to re-adjust the goals and ambitions set at 

the beginning. This inherent “tentativeness” of is much more pronounced than in the other types 

(Kuhlmann et al. 2019). 

This variability of the governance approaches required for addressing different types of 

transformations poses a major problem for political authorities. The European Commission, for 

instance, with the missions it is about to launch, had to recognize that the rather technocratic 

approach of governing the European framework programmes, developed over the past almost forty 

years, is not suitable for the open-ended and tentative nature of challenge-led socio-technical 

missions. It needs to make a transition from a technocratic to an adaptive and anticipatory mode of 

governance.  

This suggests also that the roles of government in transformative innovation policy must be quite 

variable. Borras and Edler (2020) have suggested thirteen possible roles of government in socio-

technical change processes, the relevance of which differes depending on the prevailing mode of 

governance.  

The requirements for being able to fulfil these roles and master these instruments, for instance in 

terms of organisational capabilities, represent a major challenge for government and public 

administration. Following on from the roles, similar arguments can be raised with regard to policy 

instruments and instrument mixes suitable for the different types of transformative innovation 

policy.  

With these roles and instrument come further needs in terms of strategic intelligence, from foresight 

to monitoring and evaluation. New ambitions, for instance in terms of mission goals, require new 

indicators and data. The monitoring and evaluation of transformative outcomes (Schot, et al. 2018) 
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will become more important if policy intervention in the context of disruption management or 

challenge-led socio-technical missions shall be followed. Impact pathways will need to be traced and 

projected (Matt et al. 2018). The embedding of foresight in policy-making will be necessary to inform 

the adjustment of transformative pathways and policies (Kastrinos and Weber 2020). 

These last considerations just given an outlook on what kinds of implications our differentiated take 

on transformative innovation policy may raise with regard to important governance issues. More 

work remains to be done.  

 

5 Conclusions and outlook 
This paper has argued that we need to take a broader and more differentiated look at patterns of 

transformative change as a foundation for equally more differentiated transformative policy 

approaches. The suggested typology of transformations has drawn on existing theoretical and 

empirical literature (which still has serious gaps in terms of our understanding of generalization 

mechanisms), whereas the six types of transformative innovation policy approaches have rather 

been inspired by recent debates in European and national policy circles as well as the OECD.  

Seen in conjunction, it is evident that there is no simple and clear-cut match between the two types 

of systematization. More work needs to be done to better inform transformative innovation policy 

on the most suitable policy approach for a given transformation challenge, but also on the 

implications the different policy approaches raise in terms of governance structures and processes, 

the role(s) of government, the policy instruments to be used, and the knowledge and intelligence 

needed to inform policy-making during the transformation processes. However, a first step towards a 

more differentiated policy debate about mission-oriented and transformative innovation policy has 

been made. 

 

 

 

6 References 
Arundel, A., Soete, L. (eds.) (1993): An Integrated Approach to European Innovation and Technology 

Diffusion Policy: A Maastricht Memorandum. European Commission, Brussels. 

Borras, S., Edler, J. (2020): The roles of the state in the governance of socio-technical systems’ 

transformation, Research Policy, 49(5), 103971 

Daimer, S., Hufnagl, M., Warnke, P. (2012): Challenge-oriented policy-making and innovation systems 

theory: reconsidering systemic instruments. In Fraun-hofer Institut für System- und 

Innovationsforschung (Ed.): Innovation system revisited - Experiences from 40 years of Fraunhofer ISI 

research. Stuttgart: Fraunhofer Verlag, pp. 217–234.  

Freeman, C., Perez, C. (1988), ‘Structural Crises of Adjustment, Business Cycles and Investment 

Behaviour’, in: G. Dosi, C. Freeman, R. Nelson, G. Silverberg, and L. Soete (eds), Technical Change and 

Economic Theory, London, Pinter, 38–66. 

Geels, F.W. (2002): Technological transitions as evolutionary reconfiguration pro-cesses. A multi-level 

perspective and a case-study. In Research Policy 31 (8-9), pp. 1257–1274. Geels, F.W., Schot, J. 

(2007): Typology of sociotechnical transition pathways, Research Policy 36, 399-417 



Draft version 200803 

Geels, F.W. (2020): Micro-foundations of the multi-level perspective on socio-technical transitions: 

Developing a multi-dimensional model of agency through crossovers between social constructivism, 

evolutionary economics and neo-institutional theory, Technological Forecasting and Social Change, 

152, 119894 

Glagow, M., Willke, H. (1987): Dezentrale Gesellschaftssteuerung: Probleme der Integration 

polyzentrischer Gesellschaft, Centaurus 

Havas, A., Weber, K.M. (2020): Take or Shape: Policy governance modes to address transformation 

processes, New Horizons for Science, Technology and Innovation Policies, 2020 Eu-SPRI Conference, 

Track 1, virtual session, 5 June 

Henderson, R.M., Clark, K.B. (1990): Architectural Innovation: The Reconfiguration of Existing Product 

Technologies and the Failure of Established Firms, Administrative Science Quarterly, 35(1), 9-30 

Howaldt, J., Schröder, A., Butzin, A., Rehfeld, D. (eds.)(2018): Towards a general theory and typology 

of social innovation, SI-DRIVE Report, Dortmund 

JIIP (2018): “Mission-Oriented Research and Innovation: Inventory and characterisation of initiatives. 

Final report.” European Commission, Brussels 

Kemp, R., Schot, J., Hoogma, R. (1998): Regime shifts to sustainability through processes of niche 

formation: The approach of strategic niche management, Technology Analysis and Strategic 

Management, 10(2), 175-198 

Köhler, J. et al. (2019): An agenda for sustainability transitions research: State of the art and future 

directions, Environmental Innovation and Sustainability Transitions, 31, 1-32 

Kuhlmann, S., Konrad, K., Stegmaier, P. (2019): The tentative governance of emerging science and 

technology—A conceptual introduction, Research Policy, 48(5), 1091-1097 

Kuittinen, H., Polt, W., Weber, M. (2018): Mission Europe? A revival of mission-oriented policy in the 

European Union, in: RFTE (ed.): Re:Thinking Europe - Positions on Shaping an Idea, Holzhausen, 190-

207 

Malerba, F. (ed.) (2004): Sectoral Systems of Innovation. Concepts, Issues and Analyses of Six Major 

Sectors in Europe, Cambridge, Cambridge University Press. 

Mazzucato, M. (2011): The entrepreneurial state, Lawrence and Wishart 

Mazzucato, M. (2018): Mission-Oriented Research & Innovation in the European Union. A problem-

solving approach to fuel innovation-led growth, European Commission 

Mazzucato, M. (2019): Governing missions in the European Union, European Commission 

Matt, M., Gaunard, A., Joly, P.B., Colinet, L. (2017): Opening the black box of impact–Ideal-type 

impact pathways in a public agricultural research organization, Research Policy, 46(1), 207-218 

Nelson, R.R. (1974): Intellectualizing about the moon-ghetto metaphor: a study of the current 

malaise of rational analysis of social problems. Policy Sciences 5:375–414 

OECD (1992), Technology and the Economy: The Key Relationships, Paris, OECD 

OECD (2020): Mission-oriented innovation policy, interim report, OECD 

Pettifor, A.(2019): The case of the Green New Deal 



Draft version 200803 

Schartinger, D., Rehfeld, D., Weber, K.M., Rhomberg, W. (2020): Green social innovation–towards a 

typology, European Planning Studies, 28(5), 1026-1045 

Schot, J., Steinmuller, E. (2018): Three frames for innovation policy: R&D, systems of innovation and 

transformative change, Research Policy, 47(9), 1554-1567 

Schot, J., Kanger, L. (2018): Deep transitions: Emergence, acceleration, stabilization and 

directionality, Research Policy, 47(6), 1045-1059 

Smith, A., Stirling, A., Berkhout, F. (2005): The governance of sustainable socio-technical transitions, 

Research Policy 34, 1491-1510 

Schwäbe, C., Dreher, C.: Governing Competing Technological Innovation Systems for Sustainability 

Transitions – Insights from the German Energy Transition, 9th International Sustainability Transitions 

Conference “Reconfiguring Consumption and Production Systems”, Manchester, 12.- 14. Juni 2018 

Suurs, R., Hekkert, M (2009): Cumulative causation in the formation of a technological innovation 

system: The case of biofuels in the Netherlands, Technological Forecasting and Social Change 76, 

1003-1020 

Turnheim, B., Asquith, M., Geeld, F.W. (2020): Making sustainability transitions research policy-

relevant: Challenges at the science-policy interface, Environmental Innovation and Societal 

Transitions, 34, 116-120 

Wanzenböck, I. et al. (2020): A framework for mission-oriented innovation policy: Alternative 

pathways through the problem–solution space, Science and Public Policy 

Weber, M. (2012): FLAs and new Patterns of Research and Innovation, in Giesecke, S. (ed.): The role 

of forward-looking activities for the governance of Grand Challenges. Insights from the European 

Foresight Platform, European Foresight Platform, 4-11 

Weber, K. M., Rohracher, H. (2012): Legitimizing Research, Technology and Innovation Policies for 

Transformative Change. Combining Insights from Innovation Systems and Multi-level Perspective in a 

Comprehensive “Failures” Framework, Research Policy, 41, 1037–47. 

Weber, K.M., Truffer, B. (2017): Moving innovation systems research to the next level, Oxford Review 

of Economic Policy, 33(1), 101-121 

Wittmann, F., Hufnagl, M., Lindner, R., Roth, F., Edler, J. (2020): Developing a typology for mission-

Oriented Innovation Policies, Fraunhofer ISI Discussion Paper, Karlsruhe 

 



Eu-SPRI Summer School 2020 

Jonas Torrens Contribution 

 

On portfolios and ecologies: Strategies for redressing 

projectification in urban experimentation 

 
Jonas Torrens, Copernicus Institute of Sustainable Development and Urban Futures Studio, Utrecht 

University, Utrecht 

Timo von Wirth, DRIFT, The Dutch Research Institute for Transitions, Erasmus University, 

Rotterdam 

Target Publication - Perspective paper in Urban Transformations Special Issue on Urban Living 

Labs 2.0 

Abstract 
Urban experimentation has proliferated in recent years as a response to sustainability challenges 

and renewed pressures on urban governance. A diverse and rapidly changing suite of experimental 

forms - urban living laboratories, pilots, trials, experimental districts - are becoming commonplace 

in many European cities, as they seek to meet ambitious goals for smartness, circularity, and 

liveability. Those involved in 'governing through experimentation' struggle to mobilise a 

multiplicity of initiatives and programmes with various thematic streams and organisational forms, 

and to meet the promise of providing systemic responses. Fragmentation, duplication and a lack of 

shared learning are common barriers to the supposed impacts of experimentation. As this paper 

shows, these issues which arised with the first wave of urban experimentation are better understood 

in the contexts of a wider phenomenon of projectification, whereby project-based forms of 

organising have become the default, across society. By exploring the nexus between 

experimentation and projectification, this paper examines whether and how pursuing urban 

experimentation furthers the projectification of society's response to wicked challenges, and what 

strategies may be used in order to harness the multiplicity of experimentation. It problematises the 

current wave of experimentation, and distinguishes two ideal-type strategies - portfolios and 

ecologies. These differ in terms of the role of manager, degree of directness, affordance to failure, 

control mechanisms, orchestrating mechanisms and reporting mechanisms; each privileges 

particular forms of experimentation, and therefore implicitly shapes what counts for learning, 

resource allocation and local embedding. By better situating the debate about fragmentation of 

experiments, and clarifying the implications of projectification, this paper contributes to a more 

nuanced, reflexive and hopefully transformative practice of urban experimentation. 

Key words: urban experimentation; portfolios; ecologies; projectification; experimental governance. 
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1. Introduction 
Urban experimentation, in its various forms, has become a prominent approach to address societal 

challenges on a local scale (Bulkeley and Castán Broto, 2013; Evans et al., 2016; Fuenfschilling et 

al., 2019; Torrens et al., 2018; von Wirth et al., 2019). Cities around the world face a barrage of 

challenges from impending climate emergency, natural resource depletion to  socio-economic 

exclusion and inequalities (Acuto et al., 2018; Alberti, 2017). In response,  various urban actors are 

increasingly engaged in intentional efforts to experiment with novel approaches, technologies and 

practices, hoping to learn from and identify sustainable alternatives (Mukhtar-landgren et al., 

2019). Such experiments are considered potentially transformative, as they may help to reconfigure 

and to reorient socio-technical systems in cities towards more sustainable directions and 

imaginaries (e.g. circularity, smartness, liveability). The trend towards experimenting in cities has 

given rise to expectations about a novel mode of ‘governing through experimentation’, promising 

greater institutional flexibility and spaces for learning-by-doing that may help overcome some of 

the rigidity and apathy of existing urban institutions (Bulkeley and Castán Broto, 2013; Raven et 

al., 2019)..  

Over the last decade, a “first wave” of urban experimentation oriented towards sustainability 

transitions manifested in various forms, ranging demonstration-oriented pilots (Heiskanen et al., 

2017; Ryghaug et al., 2019), urban living labs (Bulkeley et al., 2016; Marvin et al., 2018; Voytenko 

et al., 2016), experimental districts (Fitzgerald and Lenhart, 2016), to grassroots initiatives engaging 

with tactical urbanism and other temporary activities (Gernert et al., 2018; Håkansson, 2018). So 

far, urban studies and transition scholars have put emphasis on conceptualizing the foundations of 

this phenomenon (e.g. Evans, 2016; Evans and Karvonen, 2014; Karvonen and van Heur, 2014) and 

understanding how the implications of distinctive designs and and configurations (Bulkeley et al., 

2018; Raven et al., 2019). In these efforts, the debate has exchanged much with the sustainability 

transitions research on socio-technical experimentation (Berkhout et al., 2010; Sengers et al., 2016). 

Despite the latter, less attention has been paid to explore the extent to which current practices of 

urban experimentation are shaping wider processes of (urban) transformation. Challenges and 

dilemmas emerging with urban experimentation remain largely overlooked. For example, concerns 

remain with the processes and mechanisms of how experiments in one urban context may unfold 

and embed elsewhere (von Wirth et al., 2019). 

While often promising to probe and enable visionary, long-term thinking and acting paired with 

flexibility, openness to failure and inclusivity, the first wave of experiments may instead have 

brought about short-termism and controlled interventions by few urban actors. In fact, the debate 

also highlights concerns that urban experiments further entrench undemocratic forms of urban 

governance (Caprotti and Cowley, 2017; Savini and Bertolini, 2019). Most recently, as expressed in 

the Urban Transitions Pathways Symposium, organised by JPI Urban which inspired this paper1, 

 
1 JPI Urban is the Joint Programming Initiative, an effort to fund research collaboratively across European 

Countries. This symposium took place in Maastricht, on 21-22 October 2019, and was attended by the main 



Eu-SPRI Summer School 2020 

Jonas Torrens Contribution 

concerns have been raised about whether the first wave of urban experimentation may have 

contributed towards ‘projectification’ are becoming apparent in discussions with experts and 

practitioners of urban experimentation. The term projectification, as used in that context, expressed 

the observation that urban experimentation may lead to considerable fragmentation, duplication of 

activities without fostering learning, thus limiting the ‘scaling up’, and falling short of the 

expectations of systemic (i.e. transformative) impact. 

In this paper, we seek to address that issue to enrich the current debate about ‘governing through 

experimentation’, by tapping into the longstanding debate about the issues that arise when 

attempting to ‘govern through projects’. The notion of projectification has been a concern at the 

nexus of public administration and project management  literature (Fred, 2019; Hodgson et al., 2019; 

Jensen et al., 2016; Packendorff and Lindgren, 2014; Sjöblom et al., 2013), where it has been used 

to refer to both the shift within organisations towards project-based forms of management (‘narrow 

projectification’) and the wider discursive shift that normalises and institutionalizes project-based 

arrangements as desirable ways of organising multiple spheres of society (‘broad projectification’) 

(Packendorff and Lindgren, 2014). These concepts are relevant here in so far as they help 

understand the prevalent forms of interventions through which urban transformations are 

currently pursued.  

We aim to consider (a) whether and how pursuing urban experimentation furthers the 

projectification of society's response to wicked challenges. We problematize (b) the connected 

trends of urban experimentation and projectification and address, (c) which novel strategies help 

urban actors navigating societal challenges. First, we introduce what is distinctive about urban 

experimentation when compared to traditional projects. Second, we consider how the trend 

towards experimentalism intensifies concerns traditionally associated with projectification. Third, 

we unpack two ideal-type strategies that are emerging, which aim to harness the multiplicity of 

experimentation whilst addressing some of the related concerns (namely de-politicisation, 

temporality, control vs. contingency). As such, our paper contributes to the reflexive practice of 

urban experimentation, with relevance for both researchers and practitioners.  

2. Methodology 
In this perspective article, we seek to draw out and substantiate the debate at the nexus of 

experimentation and projectification. For that, we rely primarily on a literature review and an 

expert dialogue. 

For the literature review, we sought to cover the discussions that have emerged concerning the 

prospect of systemic change through urban experimentation, which draws heavily on the 

transitions literature, complemented with wider reflections about the trend towards experimental 

governance. We juxtapose those debates with the specific reflections about projectification that sit 

 
author. It involved around 25 experts in urban experimentation from the European Union, who mapped 

emerging issues with the first wave of experimentation.  
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in the interface between public administration and critical project management literature. We draw 

from recent efforts to synthesise these rapidly evolving research fields (Hodgson et al., 2019; 

Hossain et al., 2019; Marvin et al., 2018; Turnheim et al., 2018a). Our focus was not on providing a 

systematic review, but instead probing the relatively understudied relationship between urban 

experimentation and projectification, with a focus how they play out in the response to societal 

challenges. For that reason, a narrative review was preferred.  

Our paper also draws from a dialogue with experts initiated at the JPI Urban Europe forum, 

complemented by further consultation with scientific experts in two webinars (see below). The 

article was first inspired by dialogue with experts that took place in the JPI Urban recurring Urban 

Transition Pathways Symposium. JPI Urban has been a major funder of urban experiments in 

Europe, and was central for the diffusion of the Urban Living Lab approach and its deployment to 

tackle sustainability challenges. It organised this symposium with the explicit aim of reflection on 

the first wave of experimentation (ULL 1.0), and consider what issues need to be addressed. As such, 

the seminar facilitation was intended to promote critical reflection among the participants of the 

seminar. That event brought together 25 participants (invitation only), all of whom had prior 

experience with urban experimentation, with mostly researchers who had a history of 

transdisciplinary engagement in the field. During that dialogue, emerging issues were discussed and 

clustered, to be covered in a special issue.  

After this initial dialogue, which surfaced the issue of fragmentation and discontinuity around the 

first wave of experimentation, the authors of this piece pursued a further dialogue with experts in 

the domain. That involved the following steps: 

- Literature review on urban experimentation and projectification 

- Preparation of a broad outline 

- Presentation and feedback at the Dutch Research Institute for Transitions (n=15 

participants, mainly urban transition scholars with experience in transition arenas) 

- Finalisation of the first draft 

- (upcoming) Webinar with the Urban Transitions and Transformations thematic group (n = 

X, mainly international transition scholars and urban practitioners) 

- (upcoming) Participation in dialogue session organised by JPI urban as part of the IST 

conference 

- (upcoming) Dialogue with practitioners involved in the management of portfolios of 

experimentation (appendix 1) (n = X …) 

The coming sections review the urban experimentation debate, to explore what is distinctive about 

experiments (when compared to traditional projects) and highlight it’s inherent multiplicity. We 

go on to examine the discussion to landmark studies from public administration and project 

management on projectification. We then outline the underlying strategies that are being used to 

address the multiplicity associated with experimentation and explore to what extent they may 

contribute to redressing projectification vis-a-vis transformation processes. The discussion raises 

three key issues regarding the nexus of experimentation and projectification. The conclusion return 
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to the question of what can be done about the fragmentation and discontinuity of responses to 

societal challenges.  

3. The experimentation and projectification nexus 

3.1 Urban experimentation: potentially generative multiplicity 

As the first step, it is important to ask what distinguishes urban experimentation from traditional 

project approaches. As the literature on (urban) experimentation with sustainability has shown, 

there is a great variety of approaches and methods, which can fall under that banner (e.g. Bulkeley 

and Castán Broto, 2013; Caniglia et al., 2017; Torrens et al., 2019). These are intrinsically connected 

to the variety of rationales for how to organise and understand experimentation itself (c.f. Ansell 

and Bartenberger, 2016). Recent studies have highlighted the importance of embracing that variety, 

demonstrating that the multiplicity of experimental forms is not only generative but potentially 

transformative (Hodson et al., 2017; Torrens et al., 2019). Box 1 summarises the key arguments 

around the characteristics of urban experimentation. 

Urban experimentation (UE), as we refer to it here, relates closely to the notion of ‘reflection in action’, 

whereby ‘to experiment is to act in order to see what action leads to’ (Schön, 1983, p. 144).  

 

UE includes a variety of forms of experimental action. These forms arise depending on the situations, 

questions, and logics applied (Ansell and Bartenberger, 2016; Caniglia et al., 2017), but also the political 

settings in which UE is being employed. Of the various forms of experimental action, only some come to 

be recognised and labelled as formal experiments or labs, in what is best described as a political process 

(Savini and Bertolini, 2019).  

 

The distinctively urban character of UE concerns the mobilisation of experimental actions in order to 

deal with the complexities, uncertainties and contestations to fashion urban responses to wicked societal 

challenges. This gives rise to the following characteristics (Karvonen and van Heur, 2014): 

 

- Situatedness in real-world places 

- Change-orientation and emphasis on improvement or transformation 

- Embrace of contingency and uncertainty (beyond traditional notions of risk management of 

projects)  

 

Urban Living Labs (ULL) are both an arena and a specific approach for urban experimentation that places 

emphasis on creating territorialised arenas for experimentation that allow more direct engagement with 

urban living, create opportunities for formalised learning, and that facilitate collaboration between 

governments, academia, businesses and citizens (quadruple helix). (Marvin et al., 2018; Voytenko et al., 

2016). 

In many urban contexts, ULL co-exist with other forms of experimentation, local sustainability 

engagement and traditional projects. ULL are distinctive in that they are often established as a ‘designated 

space’ for initiating multiple experiments. 

Box 1 - Distinctiveness of urban experimentation 
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Researchers and practitioners are beginning to grapple with the messy, complex picture that 

emerges as we engage with the widespread proliferation of experiments and the rapidly shifting 

institutional contexts in which they emerge. Hodson et al., (2017) highlight the co-occurrence, 

competition and complementarities that ensue from a variety of experiments happening in parallel, 

in accordance/tension with multiple governance arrangements, and in the pursuit of a variety of 

sustainability visions. Similarly, Bulkeley et al. (2018) further unpacked urban living labs, showing 

how distinctive approaches have emerged that offer different ways of negotiating the situatedness 

and change orientation of labs. (Torrens et al., 2019) studied how different favourable environments 

for experimentation may come about, highlighting distinctive contextual dynamics which 

influence the long term sustenance of experimentation. 

In this sense, this literature points out that urban experimentation is generative exactly because of 

its multiplicity, not in spite of it. Even attempts to increase the coherence of experimentation by 

formalising a method or approach - as with urban living labs - generate a variety of distinct 

configurations as they are adapted to the institutionally and politically specific settings (Bulkeley 

et al., 2018; Raven et al., 2019). That multiple experiments can be found which co-exist, compete 

or complement one another is not in and of itself problematic. In democratic societies, governments 

do not have a monopoly over providing responses to societal challenges, and it is likely that civil 

society organisations or the private sector will themselves seek other priorities. Even when local 

governments adopt a proactive stance, as in the case with municipalities actions regarding 

sustainability, there are multiple domains of action which can be pursued in parallel, many different 

pathways for sustainability which may be explored, and diverse forms of governance (Hodson et 

al., 2017). 

However, even if multiplicity is potentially generative, it brings with it particular dilemmas which 

may hinder it’s transformative potential. When reviewing (urban) living lab experiences, (Hossain 

et al., 2019) identified the scalability of activities, the temporality, the unforeseen outcomes, and 

the governance of living lab activities as central among diverse other challenges. These challenges 

are elements of uncovered dilemmas surrounding experimentation in cities. The ‘scaling aversion 

dilemma’ in urban experimentation refers to the tension faced by social or sustainability innovators 

between remaining a small, alternative and unique niche (yet, without creating a further impact on 

societal transformation) versus growing in size and outreach towards broader societal adoption 

(while running the risk of losing its original, alternative identity) (Augenstein et al., under review). 

Likewise, the temporality and projectified embedding of urban experiments conflict with the 

prevalent intention to continue with promising alternatives and enable their institutionalization. 

Whether experimentation actually helps in fostering openness to contingency and flexibility (e.g. 

as a more flexible operation of innovation projects, or a greater plurality of pathways considered) 

or if controlled environments (e.g. in response to risk-reduction efforts of project funding and 

management) are preferred, is still unknown.  

Even if the proliferation of experiments is to be expected, it is also evident that simply initiating 

and running experiments is not sufficient to generate the kinds of sustainability outcomes it’s 

proponents expect.  Turnheim et al. (2018), for instance, explored how to move ‘beyond 
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experiments’ - that is, how to leverage situated, time- and place-bounded initiatives to attempt to 

generate outcomes that are generic, widespread, more permanent, or more structured. Current 

debates on experimental governance (beyond the urban) are starting to provide good overviews 

over the processes of scaling up, circulation, replication and institutionalisation which may help 

bring forth such outcomes (Dijk et al., 2018; Naber et al., 2017; Turnheim et al., 2018b).  

Responding to the proliferation of experiments, we argue, requires more than developing 

approaches to scale individual experiments or insisting on the coordination of multiple activities. 

Instead, we need clear approaches to harness that multiplicity to increase the prospects of societal 

change. In the transitions literature, this has been a core motivation for both strategic niche 

management (SNM), and transition management (TM) discussion about the formation of transition 

arenas. Both of these approaches highlight the evolutionary nature of experimentation, in which 

multiple activities happen in parallel, some of which will fail, but which allow a variety of distinct 

problems and solutions to be tested and refined. Similarly, both perspectives emphasize the 

importance of learning and aggregation of the knowledge generated across multiple experiments, 

as to create more robust practices and a gradual build-up of generic responses, best practices and 

standards (Geels and Deuten, 2006; Geels and Raven, 2006; Raven, 2007; van den Bosch and 

Rotmans, 2008; van Mierlo, 2012). In addition, the importance of articulating expectations 

surrounding experiments as a way of defining or letting emerge particular guiding visions as well 

as the role of intermediaries as agents contributing to replicating experiments in different locations 

and circulating the knowledge, are stressed in both, SNM and TM approach (Barnes et al., 2017; 

Moss, 2009; van Lente et al., 2003). In these aspects, transition studies highlight that multiplicity in 

experimentation can be generative (i.e. fostering further experimentation and learning), but also 

give a sense of the other processes that need to be in place in order for that multiplicity to be 

productive. Without those processes, it is highly unlikely that experiments will in and of themselves 

scale to produce substantial shifts. 

Despite these insights from transition theory, the recent experience with the current wave of 

experimentation in cities falls short in each of these aspects, prompting concern over methodologies 

employed and with the potential ‘projectification’. For instance, when observing the governance of 

living labs, Leminen et al., (2012) reported a tendency to short-term focus on organizational needs 

and tensions with applying project management tools that suggest linear, sequential thinking for a 

context, which rather asks for reflexivity and systems orientation (see also Westerlund and 

Leminen, 2011). Others have observed that experimental ‘failures’ (as in not meeting the expected 

outcomes of participants) are in themselves important hindrances for long-term learning (Collins, 

2020). Furthermore, the prevalence of an experimental logic is possibly reshaping urban governance 

significantly. In particular, the literature on urban experimentation reveals that the multiplicity 

described above is also characterised by a highly idiosyncratic approach to learning and articulation 

of expectations and intermediation, with few experiments effectively mobilising more 

comprehensive frameworks for navigating transitions, such as the aforementioned TM and SNM 

approaches. In this sense, urban experimentation has still not met its promises of systemic impact.  
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3.2 Inherited projectification and added complexity 
Fragmentation and discontinuity are not concerns that are exclusive to the literature on urban 

experimentation. A longstanding debate about the ongoing trend towards relying on project-based 

forms of organising has for grappled with similar questions, and can provide insights about the 

institutional settings in which experimentation is being mobilised. 

Two potentially reinforcing forms of projectification have been debated in that body of literature 

(Hodgson et al., 2019; Packendorff and Lindgren, 2014). In a ‘narrow’ or ‘organisational sense’, 

projectification refers to the restructuring of firms (and other organisations) around projects as 

crucial units of operating. In a ‘broad’ sense, it concerns the ‘more fundamental discursive spread 

of projects and related phenomena as they become embedded, naturalised and institutionalised 

across organisations, societies, and in everyday lived experiences’ (Hodgson et al., 2019, p. 3). 

Furthermore, as projects permeate not only organisations, but private lives, the ‘projefication of 

everything’ may effectively represent a radical departure from a society fundamentally organised 

around hierarchy, activity, space, time and relations (Jensen et al., 2016). As an ubiquitous trend, 

however, this trend tend to go unquestioned, as a self-evident way things are.  

One of the motivations for the adoption of project-based arrangements, in its early stages, has 

similarities to what propelled the trend towards experimentalism. The reliance on time-bound, 

limited scope project-based arrangements was partially justified by the search for opportunities for 

reflection in action which are similar to those found in urban experiments. 

“project-based arrangements’ offer attractive and relatively cheap ways to ‘test out’ or roll 

out new ways of working, to encourage bottom-up innovation from within those 

organisations who deliver services and even to generate a mode of entrepreneurship, or 

‘intrapreneurship’ (Kanter, 1989) from a sector frequently accused of bureaucracy and 

defensive complacency” (Hodgson et al. 2019, p.4) 

 

However, as projects become the default mode of organising, these opportunities seem often 

foreclosed by a tendency of risk aversion and emphasis on delivering and implementation, 

underpinned by the promise of running projects for efficiently organizing action/operations in a 

controllable, cost-efficient, hence, risk-reducing manner. And even if projects promised 

possibilities for learning, their adoption is often not accompanied by other institutional changes 

that could catalyse the reflexivity they promise. 

Here, the promises associated with urban experimentation may further exacerbate many of the 

aspects associated with the projectification of society. Experimentalism, in this sense, is a particular 

expression of a wider tendency towards (societal) projectification. 

 

Thus, as we move from experiments being one of many instruments of governing (governing with 

projects and occasional experiments) to a situation in which experimentation becomes a new 

rationale for governing particular domains (‘governing through experiments’). It is worth then 
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considering to what extent some of the ills associated with projectification come to be exacerbated 

by experimentation. Three such issues stand out. 

First, the literature on projectification has noted the risk that projects come to be used as a way of 

rendering the ‘political technical’. By emphasising the translation of political goals into ‘achievable’ 

milestones, and approaching these milestones as non-negotiables once projects are started, this 

approach may shut-down dissent and treat any issues (e.g. resistance of stakeholders) as barriers to 

completion that need to be managed as risks. In this regard, experiments have an ambivalence: on 

the one hand, they may be used to probe and co-create, on the other hand, when organized as 

projects, they tend to follow the paradigm of a-priori risk mitigation and operational performance 

assessment that forecloses genuine reflexivity.  

Second, the shift towards widespread adoption of temporary projects creates tensions with still 

existing permanent organisations, and with the attainment of societal goals operating at a time-

frame that exceeds that of the project. Concerns about how to assure continuity, how to facilitate 

organizational learning, and how to actually mobilise resources to ensure these two functions are 

critical. 

Thirdly, as public institutions become projectified, an issue regarding the delegation of authority is 

implied whereby previously political decisions become more and more decentralised but also less 

accountable. Similarly, in the trend towards urban experimentation, scholars raised the concern of 

‘organized irresponsibility’ (Beck, 1998); a situation in which (urban) actors experiment and learn 

in an open-ended manner, while there is no one held accountable nor being responsible for the 

outcomes and continuity of the efforts. 

3.3 Projectification of the response to societal challenges 

On the one hand, this debate makes clear that projectification is a more pervasive long-term trend, 

with antecedents and influences how experimentalism has been taking shape. On the other hand, 

it becomes apparent that the current trends towards experimentalism further reinforces 

projectification, in particular by shaping a projectified response to societal problems: 

the overreliance on discrete, narrow-scope and time-bounded interventions to deal with 

complex, multidimensional and persistent (urban) challenges, without the appropriate 

means for learning, aggregation or reflexivity, hindering processes of organisation and 

systemic change.  

 



Eu-SPRI Summer School 2020 

Jonas Torrens Contribution 

 

Figure 1 Schematic representation of the reinforcing relationship between projectification and experimentalism, with 
resulting projectification of the response to societal challenges 

 

 

 

4.  Steps towards redressing projectification of the 

responses to societal challenges 

4.1 Not assuming experiments work as projects 
Given the ambiguous ties between experimentation and projectification in addressing societal 

challenges, we postulate to make adequate distinctions. Governing through experiments differs 

significantly from governing through projects. One of the key rationales behind conducting urban 

experiments is creating temporary “What if” contexts, which means, enabling short-term acting in 

order to (openly) learn about what this action leads to. While for some experiments such reflexive 

learning processes evolve well within defined project boundaries, not all forms of experimental 

action may be suitable for project-based organising. We contend that there are tensions emerging 

between certain forms of experimenting and institutional settings which are projectified. For 

example, … (We need to add a sentence on a concrete example, ideally with a Ref here). In such 

projectified environments, the operational requirements and rules force novel activities (e.g. with 

experiments) to be treated as if they were projects. Often, this involves the established list of project 

characteristics aiming to contribute to “successful delivery” of a-priori expected outcomes, while 

ensuring appropriate measures for reducing project risks. These project characteristics manifest for 
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example in predefined goals and deliverables, milestones, and clear cut definitions of what 

constitutes success and failure. 

Operating along such principles reduces tensions between experiments and organisations, but can 

be detrimental for addressing sustainability challenges. First, the emphasis on successful 

implementation and risk reduction creates a bias that moves away from more ambiguous or 

uncertain pathways, even if those pathways may in effect be more promising from a sustainability 

or justice perspective. This may be apparent in the selection of particular forms of experimentation 

(e.g. pilots), while it could be more subtle in others (e.g. grassroots experiments as part of 

transdisciplinary research settings). Second, established ways of evaluating and monitoring project 

progress against performance indicators are appropriate for some types of projects, yet are 

problematic from an experimentation perspective. Such indicators were not developed to capture 

the outcomes of experimentation, reflexive learning and contingent emergence. Third, strategies 

that are used to provide coherence in projects (e.g. establishing a concise program with overarching 

goals) are not necessarily applicable to experiments, as these strategies further reinforce the two 

aforementioned arguments. It remains a challenge for many organisations involved in 

experimentation, to make the appropriate adjustments in operational logics to this new way of 

working, as they conflict with more established principles and rules (add example and REF from 

Paper on Public Sector Logic vs Experimental Logic).  

4.2 Rendering traditional projects more experimental 
Experiments are not the only process through which organisations and communities learn. 

Effectively, the multitude of projects that emerge in cities is in and of itself a rich substrate from 

which to derive learning and insight. However, insights from diverse projects and interventions in 

the urban fabric often remain fragmented and dispersed across actor groups, sectors, project 

managers and localities (Ref.). 

Even as experimentation becomes more common, they still represents a tiny part of the overall 

expenditure of cities; for every experiment that is run, hundreds of projects go on which are 

detached from any approach to learning and evaluation (beyond summative aims).  Therefore, 

besides creating more intentional learning opportunities through experiments, the possibility of 

capturing more clearly the learning from ongoing projects, and rendering them experimental, is 

crucial. Connecting formal experiments to the ongoing, routine projects of cities is essential, a) to 

inform the agenda of what needs to be explored, studied, demonstrated; b) to identify synergies 

whereby experiments use the opportunities created by other projects (e.g. maintenance operations); 

c) to capture unexpected discoveries uncovered by projects, which may go unreported otherwise. 

For these to be opportunities to be possible, spaces for reflection and questioning during the projects 

is needed, as well as well as a change to the efficiency paradigm on which traditional projectification 

relied. Project managers, in particular, have largely been responsible for meeting project 

requirements and organisational rules, but often don’t have learning as a core attribution. Without 

dedicated means for facilitating such learning, such as establishing a priori learning objectives in 
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parallel with the traditional outputs and creating openings for more formative and developmental 

evaluation, this may remain an elusive opportunities which takes us to the next point.   

4.3 Establishing learning infrastructures which support the 

collection of learning from various projects and or experiments 
Both projects and experiments usually operate with restrictive budgets and resources, and don’t 

necessarily have the means to facilitate learning processes, disseminate results or covene reflexive 

workshops. These efforts also require specific set of skills and capacities which are not common 

among project managers or more action-oriented individuals who are concerned with ‘getting 

things done’. It would be both be ineffectual and expensive to just add ‘deep’ monitoring and 

reflexivity to every individual projects and experiment. 

Moreover, many questions or dilemmas which promote deeper forms of learning (REF) are not 

accessible at a project/experiment level and only are available at cross-section examination of 

multiple instances (van den Bosch and Rotmans, 2008). Hence, redressing projectification as we 

have been discussing here relies on the possibility of establishing structures, processes or 

communities that facilitate cross-learning and boundary-spanning - much needed reflections about 

place-specificitity and replicability of lessons.  

In this sense, efforts should consider how to establish infrastructures for supporting learning. To 

some extent, this is present in discussions about ULL, as they often intend to host multiple 

experiments, but also in the networks of cities which have been promoting the circulation of 

knowledge across multiple contexts. It is crucial that more systematic examination of these novel 

learning infrastructures be considered. In particular, funding for urban experiments is still largely 

oriented towards establishing new initiatives, which thus further increases the projectification. 

Without dedicated funding for initiatives that consider meta-governance, orchestration and 

learning across experiments and projects.  

4.4 Intentional approaches for handling multiplicity in 

experimentation 

Harnessing the multiplicity in experimentation is crucial, and the steps above are a good start. But 

a closer look at how actors seek to address that multiplicity reveals rather distinct approaches. In a 

recent article, for example, Torrens et al. (2018) examined the long term development of a 

favourable environment for experimentation in Bristol, which highlighted diverse attempts to 

promote coherence between experiments and establish support for learning, ranging from more 

collaborative and open-ended networks to more circumscribed and programmatic policy attempts. 

Similarly, Bulkeley et al. (2018) proposed a typology of different ‘dispositions’ for urban living labs, 

including ‘platform’, with a focus on ‘creating the conditions in which multiple new socio-material 

relations and arrangements can be leveraged’. Here, we propose a simple distinction which helps to 

demarcate the spectrum of attitudes towards harnessing experimentation. 
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This typology serves, on the one hand, to substantiate   

 

Typology 

·      First attempt at substantiating expressions that are used in regards to experimentation, 

and reflect more specifically at the consequences of different approaches 

·      Helps put in perspective different approaches that emerged in transition studies, which 

sometimes use similar languages but which have different prescriptions for how to  

  
Table 1.  

 

Core characteristic Portfolio Ecology 

Roles of the manager ‘Manager’ 

Combining capacities as overseer, 

auditor, and convenor  

‘Herder’ 

Combining capacities as co-facilitator 

and co-convenor, and community 

activator 

Degree of steering HIGH 

Explicit goals or joint visions pre-exist 

experiments, and are (sometimes) 

revised as a result of experiments. 

Occasional opportunities for unexpected 

results which challenge assumptions of 

program. 

Clear scope restrictions privileging 

depth and synergies 

LOW 

Implicit and emergent goals, resulting 

from ongoing conversation and practical 

activities.  

Occasional opportunities for jointly 

clarifying goals, albeit with little power 

to enforce them. 

Scope is always expanding, privileging 

breadth and inclusivity 

Affordance to failure NARROW 

More programmatic experimentation 

with narrower affordance to failure 

Formal accountability means failure falls 

back on portfolio manager 

BROAD 

Larger, as failure is the responsibility of 

the proponents of the experiment. 

Informal accountability of herder 

Control mechanisms Funding attached to performance (e.g. 

Stage-gate funding) 

Support linked to specific preconditions  

Very little control aside orchestration 

Implicit community sanctioning over 

perceived miss-behaviour (mediated by 

reputation) 

Orchestrating mechanisms Spaces for orchestration created 

deliberately (e.g. transition arena) 

Emphasis on stakeholder selection, 

thematic coherence and addressing 

predefined questions 

Orchestration by members of the 

community itself, who work to bring a 

sense of coherence and joint endeavour 
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Reporting mechanisms Formalised, along predefined key 

performance indicators (KPI) or other 

indicators.  

Informal peer-to-peer sharing, without 

obligation. Formal reporting may be 

burdensome for less capacious members  

Network characteristics Fewer actors involved, with lower 

heterogeneity, and closedness 

Open networks, which may grow 

quickly and encompass large numbers of 

heterogeneous actors (many thematics 

and kinds of organisation) 

Increased transformative 

potential 

Creating appropriate institutional 

change to embed results of experiments 

that compose the portfolio 

Creating a movement which sustains 

high levels of engagement and which 

legitimise radical experimentation 

Related theorisations in 

transition studies 

Transition management Strategic niche management, Grassroots 

Innovation 

 

This typology represents two-ideal types, that are two extremes of a spectrum. In effect, most 

practical attempts fall in between these efforts. For instance,  

Explains how typology works: 

·      Ideal types, which represent two extremes of a spectrum 

·      Practical efforts fall in between 

o   Instruments and approaches such as platforms and communities of practice can 

be organised according to these different logics 

o   Certain ecologies may contain different portfolios within them – e.g. the wider 

ecology of experimentation in a city, and the portfolio managed by the energy 

department of the municipality. 

o   There may be tensions then between these two rationales 

§  Refer to the issues regarding leveraging – a municipality leveraging 

different parts of the ecology and presenting it as part of their portfolio 

(for attracting funds) 

§  Encounters between grassroots groups and municipal institutions 

5. Conclusions 
This paper has explored the nexus between urban experimentation and projectification, 

highlighting how the trend to experimentalism reinforces and combines with projectification in 

ways that may lead to the projectification of the response to societal challenges. Despite ample 

evidence that wicked challenges are not easily reducible to project-based arrangements, the 

proliferation of experiments in heavily projectified institutional settings will continue to produce 

fragmentation and discontinuity, and reinforce depoliticisation, tensions with permanent 

organisations, and ‘organised irresponsibility’. 
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The advent of ‘governing through experiments’ promises a different rationale for governance which 

may be more aligned with wicked challenges. However, a large part of the experimentation in cities 

is dependent on municipal support, and municipalities (especially in Europe) have been an 

exponent of projectification. What we are seeing emerge is in effect a hybrid mode of governance, 

which still relies on much from the logic of ‘governing through projects’. 

Nevertheless, municipal governments have also been exploring distinct approaches to redress this 

issue. We identified two ideal-type strategies, namely portfolios and ecology, which underpin many 

practical efforts to support and steer experimentation. These strategies show some similarities to 

existing approaches within the transitions literature but refer more specifically to what may be an 

intermediary step towards embedding experiments into a transformational programme. 

Practically, our work highlights the need to 1) to develop intentional approaches to address the 

already existing multiplicity of experiments 2) to use those strategies to re-embed experiments into 

clear approaches to navigate urban transformations and transitions, which may draw inspiration 

from transition studies and other notions of system change. Those conducting experimentation 

have to recognise that experiments are not in and of themselves transformative, especially when 

they have to fit into unchanged institutional landscapes that conflate experimentation with 

implementation. 
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Managerial Mental Models in the Bioeconomy Transition 

Global challenges of the 21st century such as climate change and depleting resources 

increasingly uncover the unintended consequences of a fossil-based economy for the social and 

natural system (Meadows et al., 2004; Steffen et al., 2015). One promising strategy to solve 

these problems is presented by the bio-economy concept which aims to replace fossil resources 

by bio-based materials stemming from plants, animals, microorganisms and biological waste 

streams (Boehlje and Broering, 2011; Bugge et al., 2016). However, many economic regions 

still do not fully take advantage of the bio-economy concept which is why it is critical to 

understand the factors that drive managers in the agri-food system to invest in bio-economy 

innovations. Extant studies on the adoption of bio-economy innovations mainly focus on 

external drivers such as policy strategies, market prices, R&D activities, firm competencies and 

societal awareness (Theinsathid et al., 2011; Vandermeulen et al., 2012; Leban et al., 2016; 

Berg et al., 2018). However, managers’ cognitive structures and processes also have a strong 

impact on the strategic decisions of companies (Maitland and Sammartino, 2015). These 

cognitive structures are also called mental models which are defined as ‘the cognitive 

representation of a system in the world that articulates causal relationships among system 

components’ (Levy et al., 2018). However, agri-food managers’ mental models are not yet 

understood in the context of the bio-economy transition. 

In this vein, this study aims to describe the structure of agri-food managers’ mental models, i.e. 

their cognitive representation of the bio-economy concept and which complex 

interdependencies they consider in their decision to adopt bio-economy innovations. Moreover, 

it explores whether these mental models can be categorized in terms of managers’ level of 

systems thinking. Therefore, interviews will be conducted with key decision-makers in agri-

food companies to elicit their mental models which can be represented by cognitive maps (see 

Maitland and Sammartino, 2015; Levy et al., 2018). Afterwards, managers’ systems thinking 

ability will be measured using a validated scale from the literature (Davis and Stroink, 2015). 

Mental models of managers who are engaged in the bio-economy transition are expected to be 

more complex than those of managers who are resistant towards this novel concept. Moreover, 

managers with complex mental models are also expected to have a strong systems-thinking 

ability.  

Findings of this study will have both practical and theoretical implications. From a practical 

perspective, understanding how managers perceive the bio-economy transition might help to 

develop strategies to foster the adoption of bio-economy innovations. Theoretically, this study 



 

 

explores whether managers’ cognitive maps differ according to their systems-thinking ability 

which would provide interesting avenues for further research. 
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Abstract: 

There is a growing body of literature investigating the challenge of integrating variable renewable 

energy into the electricity system. Yet the role of market design is often neglected in this context. 

This paper studies electricity market designs and their compatibility with ongoing energy transitions. 

It identifies two ideal types for zonal market designs: ‘regional cooperation’ – exemplified by the 

Nordic market with numerous, smaller zones, and the ‘copper plate approach’ – exemplified by 

Germany which has one, national zone. The paper finds that the two market designs vary with 

respect to overall strategy and dominant institutional logics. Nordic and German actors generally 

endorse the design in their countries and are resistant toward change. Perceptions of what kind of 

market design works best and is the most efficient vary significantly. I suggest four criteria for 

assessing the compatibility of market design with renewable energy expansion. These are: flexibility, 

portfolio effects, system costs and hedging opportunities. Overall, the paper finds that ‘regional 

cooperation’ is much better aligned with the energy transition in terms of the first three criteria: 

flexibility, portfolio effects and system costs. The ‘copper plate approach’ has considerably higher 

system costs but is advantageous for the futures market. This becomes increasingly important when 

subsidies for renewable energy are cut back and developers must look for alternative ways to secure 

their future income streams.  

Keywords: Germany, Nordic countries, electricity market design, zonal market, energy transition, 

system operation, whole system configuration, bidding zones,  

List of abbreviations: RE – renewable energy; TSO – transmission system operator; OTC – over-the-

counter; EEX – European Energy Exchange; EinsMan – Einspeisemanagement; FCR – Frequency 

Containment Reserve; EEG – Renewable Energy Act (Erneuerbare Energien Gesetz); EPAD – 

Electricity Price Area Differential; PPA – Power Purchase Agreement  
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1 Introduction 
The vast expansion of renewable energy (RE) over the last decade has led to substantial cost 

decreases and technological improvements in RE technologies. The growing shares of renewable 

technologies in electricity markets across the world have large implications for the configuration of 

the electricity sector and its market design. The European Commission has advocated that the 

market should be the main tool for the energy transition and that an important task is to make “the 

market fit for renewables” (European Commission, 2015). The calls for a well-functioning electricity 

market raise the question of what such an electricity market should look like, and which types of 

system configuration are compatible with it.  

There is a growing body of literature investigating the challenge of integrating variable renewable 

energy into the electricity system (Sinsel et al., 2020). Yet the role of market design is often 

neglected in this context. Scholars within the sustainability transitions field have called for more 

attention to be given to the issue of whole systems configuration (Bolton et al., 2019; Köhler et al., 

2019; McMeekin et al., 2019). From an interest in how to nurture and protect emerging niche 

technologies, the focus is now increasingly on how these technologies (here: wind and solar PV) 

affect the other components of the socio-technical system. Two components that have not yet 

received much attention within this literature are system operation and the configuration of 

electricity networks. The last years have seen an enhanced attention toward networks – however, 

most of these studies focus on acceptance (Bertsch et al., 2016; Lienert et al., 2015; Schneider and 

Battaglini, 2013) or smart grids (e.g. Ellabban and Abu-Rub, 2016; Matschoss et al., 2019; Verbong et 

al., 2013). The choice of market design has important implications for both components. How system 

operation is carried out and how the grids are constructed and managed varies with how the market 

is designed.  

Economists identify two dominant categories of liberalized electricity markets: Zonal or nodal market 

design (Adib and Zarnikau, 2006; Holmberg and Lazarczyk, 2012). In nodal designs, the electricity 

price is calculated for each entry point (i.e. node) of the transmission grid. Consequently, prices vary 

within a given region. In a zonal design, however, the electricity price is the same for all market 

participants within the entire zone. Therefore, zones are also called “bidding zones” or “market 

areas”. The issue of market design is treated extensively in the techno-economic literature (see for 

example Bjørndal et al., 2003; Grimm et al., 2016; Weibelzahl and Märtz, 2018). However, these 

studies mostly disregard the various possibilities within zonal configurations. In a recent report1, 

Maurer et al. (2018) distinguish between three main market designs: 1) nodal pricing, 2) large, stable 

zones, and 3) smaller zones that change more frequently. This paper takes a particular look at models 

2 and 3. 

The distinction between zonal designs is particularly relevant for Europe, where zonal configurations 

vary considerably and are subject to large policy contestations. The discussion about bidding zones 

and the correct market design is highly contentious and has grown in importance during the last 

decade (Monopolkommission, 2015; Purchala, 2019). Indeed, the evaluation of bidding zones 

illustrates that there is much disagreement about what an optimal configuration looks like (ENTSO-E, 

2018).  

 
1 This report is in German only. Instead of market designs, they speak of “prototypical pricing systems” (p. 12) 
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Interestingly, we lack studies that consider the social and political aspects of energy market design in 

the context of the ongoing energy transition. This paper addresses this gap and asks: How do zonal 

electricity market designs differ and what are the implications for the energy transition? It combines 

an assessment of the dominant ideas and institutional logics within the two market models with a 

comparison of their compatibility with the energy transition. I identify four criteria according to 

which I evaluate the overall performance of each market model: flexibility, portfolio effect, system 

costs and hedging possibilities.  

The paper uses the German and Nordic power markets as case studies. The Nordic market has 

several smaller, flexible zones, whereas the German, which is larger than the Nordic, is made up of 

only one single bidding zone. Further, these two regions are useful for exploring the relation 

between market design and the ongoing energy transition. In 2019, electricity production from RE 

technologies in these two regions exceeded 40% of total consumption and their energy transitions 

are among the most advanced in the world.  

The main contributions of the paper are three-fold. First, the paper explicitly includes social and 

political aspects in the assessment of electricity market designs. Second, I suggest a framework for 

evaluating the compatibility of markets with the energy transition from a whole system perspective. 

Third, I establish ideal types for the main zonal market models. To my knowledge, this is the first 

paper to carry out a structured assessment of different zonal designs and their implications for the 

energy transition.  

2 Literature review 

2.1 Sustainability transitions literature 
The literature on sustainability transitions is an interdisciplinary strand of research that has grown 

rapidly during the past decade (Köhler et al., 2019). One of its main objectives is to study the 

conditions under which sustainability transitions, such as the energy transition, take place. As 

sustainability transitions advance, the study of whole system (re)configuration of different parts of 

the socio-technical system has been identified as an important research agenda (Bolton et al., 2019; 

Köhler et al., 2019; McMeekin et al., 2019). When socio-technical systems move toward more 

sustainable configurations, this requires significant structural change in existing systems (Geels et al., 

2016). For the electricity sector, we need to understand the implication of more variable RE 

production in other parts of the system, including infrastructure (e.g. grids and storage) and system 

operation. Despite the call for more attention to whole-system configuration, infrastructure and 

system configuration issues – with a few exceptions – remain underexplored. 

Verbong and Geels (2010) explore how different transitions dynamics lead to different transitions 

pathways, which again affect the network configuration. Lilliestam and Hanger (2016) distinguish 

between a centralized and decentralized configuration of the electricity networks, corresponding to 

different transition pathways. Lindberg et al. (2019b) develop this distinction further and assess how 

the EU’s policy mix favors specific system configurations. Bolton et al. (2019) take a long-term 

perspective on the development of the European electricity system and describe key features of the 

evolution of infrastructure until the present day. They argue that because of decarbonization, more 

work is needed to understand European electricity policy, “in particular, the nature, origins and 

evolution of the detailed technical rules, procedures and codes which enable such complex systems 



4 
 

to operate” (Bolton et al., 2019). Several of these rules and codes concern market design and 

regulation. 

Within the discipline of science and technology studies (STS), a few contributions have successfully 

combined energy research and social studies of markets (Breslau, 2013; Silvast, 2017). However, the 

focus of this literature is mainly on how markets emerge and electricity is valued. Less attention is 

devoted to the question of how well market configurations comply with ongoing energy transitions, 

which is the aim of this study. 

2.2 Institutional Theory 
Institutional approaches within the social sciences highlight the role of institutions when explaining 

different political systems, preferences and the opportunities for policy change. Scott (2008) defines 

institutions as the “regulative, normative and cultural-cognitive elements that, together with 

associated activities and resources, provide stability and meaning to social life” (p. 48). Institutional 

theory describes how actors and organizations are influenced by their institutional contexts. An 

important insight from this large and highly influential literature is that institutions provide stability 

through regularizing behavior. This can constrain behavior and lead to path dependence and 

institutional inertia (Pierson, 2000). But conversely institutions provide structure and stability, which 

enables agency and change (Giddens, 1984).  

Scholars have acknowledged the role of ideas in politics and institutions (Campbell, 1998; Hall, 1989). 

Ideas stabilize in different parts of society through organizational and institutional arrangements. 

These arrangements nurture, protect and conserve ideas and specific case studies can elucidate the 

ways in which ideas make a difference (Rueschemeyer, 2006).  

The concept of institutional logics has been developed to describe how different areas or sectors of 

society are guided by certain underlying logics. Thornton and Ocasio define institutional logics as  

the socially constructed, historical pattern of material practices, assumptions, values, beliefs, and rules 

by which individuals produce and reproduce their material subsistence, organize time and space, and 

provide meaning to their social reality (Thornton and Ocasio, 1999).  

These rules and norms are both formal and informal and provide guidance for actors and 

organizations in terms of how to interpret organizational reality, how to behave and how to succeed 

(March and Olsen, 1998; Thornton and Ocasio, 1999). The institutional logics order reality and 

provide meaning to actions and structure conflicts (Friedland and Alford, 1991). For industry 

organizations, Thornton and Ocasio (1999) suggest that the logics “are embodied in the common 

identity of industry players” (p. 183). The unifying force of shared understandings results in forms of 

action characterized by a taken-for-grantedness, whereby actors might adopt forms of action 

irrespective of whether they completely understand them, are completely aware of them, or make 

any evaluative judgements about them (Jepperson, 1991). Although the concept was developed to 

describe the dominant institutional logic within a sector or organization, several logics might co-exist 

for a lengthy period of time (Reay and Hinings, 2009; Saz-Carranza and Longo, 2012). 

Following these propositions, I consider markets as a key institution in the electricity sector. My 

objective is to empirically elucidate the respective roles of ideas and institutional logics in the market 

models at hand to explain how zonal electricity market designs differ.  
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3 Analytical Framework 
The paper establishes an analytical framework for assessing key characteristics of the different 

market designs and the implications thereof for the ongoing energy transition. In particular, I use the 

insights from institutional theory to identify the main ideas, strategies and institutional logics within 

zonal market designs. Section 3.1 accounts for the purpose of bidding zones. In section 3.2, I identify 

the key criteria according to which I delimit the assessment of market designs. 

3.1 Zonal market designs 
Electricity is an essential resource with the inherent feature that demand levels must be met at every 

moment by current supply. A well-functioning electricity system is dependent on a sufficiently 

dimensioned network for transporting electricity from producers to consumers. When the available 

transmission capacity for transporting the electricity is insufficient due to high demand, congestion 

will occur. The parts of the grids that experience frequent congestion are called ‘bottlenecks’. 

Transmission system operators (TSOs) must handle these congestions in order to ensure stable 

supply and demand of electricity in the entire system.  

The spot market price within a zone reflects the relationship between supply and demand within the 

zone and the transmission capacity to neighboring zones (Energinet, 2016). Only if there is 

congestion between two neighboring zones will prices differ. Within a price zone, wholesale 

electricity trade takes place under the assumption that there are no barriers in the physical electricity 

grid, thus resembling a ‘copper plate’ (Purchala, 2019). The market is allowed to carry out its 

operations as if there are no physical restrictions in the grid. Following economic optimization, finer 

bidding zone delimitation yields more efficient spot price signals (Bjørndal and Jörnsten, 2007). In 

large price zones with frequent internal congestion, system operators will have to intervene to a 

much greater degree to balance demand and supply within the market area. As a result, system 

operation costs are higher (Maurer et al., 2018).  

In regions with several, smaller zones, the zonal delimitation is supposed to reflect physical 

restrictions in the network. When the market design reflects the capacity of the physical network, it 

will enable a fair distribution of electricity and transmission capacity across zones (Svenska Kraftnät, 

2009). In theory, this model optimizes competition and cooperation between smaller market areas 

within a region. I hence term the ideal types of these two market models the ‘copper plate approach’ 

and ‘regional cooperation’, reflecting their basic characteristics. The copper plate approach is the 

market design found most frequently in Europe, where most bidding zones borders correspond to 

national borders irrespective of network capacity.  

The overall purpose of smaller bidding zone delimitation in ‘regional cooperation’ is congestion 

management (Bjørndal and Jörnsten, 2007). Here, the TSOs can use the bidding zone configuration as 

a measure for congestion management by changing the zonal delimitation according to the network 

situation. When zonal borders correspond to structural bottlenecks, it simplifies system operation, 

because there will be fewer instances where the trade settled on the spot exchange cannot be 

carried out due to grid constraints. Moreover, differential prices provide an incentive for changing 

the demand/supply load profile within a geographical area and should lead to more investment in 

production capacity where it is needed from a systems perspective (Monopolkommission, 2015).  
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3.2 Key criteria for the energy transition 
This section identifies the key criteria for assessing the compatibility of market models with 

advancing energy transitions. After reviewing literature on system needs of the energy transitions 

(Bolton, 2018; Denholm and Hand, 2011; IEA, 2016; Kraan et al., 2019; Lindberg et al., 2019b; Steinke 

et al., 2013) and on bidding zone configurations (Egerer et al., 2016; Gerbaulet, 2018; Trepper et al., 

2015), I ended up with four criteria: flexibility, portfolio effects, system costs, and hedging 

opportunities. Note that I do not offer an exhaustive account for all possible criteria. Instead, I 

elaborate on the main principles that are relevant for studies of zonal market designs. 

There are also other criteria that are important when evaluating market design. The energy triangle 

of the EU underscores the three dimensions of competitiveness, security of supply and sustainability. 

The EU’s process for evaluating bidding zone configuration within the EU lists 19 criteria organized 

into three main categories (ENTSO-E, 2018). Even though all these criteria are important and valid for 

different aspects of energy policy, my primary interest lies in how market designs interact with the 

energy transition. Scholars, in my opinion, should only consider criteria that constitute notable 

differences between the various market designs2.   

3.2.1 Flexibility and portfolio effects 

Flexibility is a key criterion concerning the system’s ability to integrate variable renewable energy. It 

affects the security-of-supply dimension, because systems that fail to provide sufficient flexibility will 

experience a tenser situation.  

Flexibility involves the ability to quickly respond to changes in electricity generation and consumption 

(Denholm and Hand, 2011; Steinke et al., 2013). This is essential to maintaining the voltage level in 

the grid despite increasing levels of variable production. The main sources of flexibility to date are 

flexible production (e.g. gas, hydro power), transmission, storage (batteries, power-to-X, pump 

storage), aggregating variable production within a specific area (virtual power plants or portfolio 

effects) or demand side response (Denholm and Hand, 2011; Nosratabadi et al., 2017; Schaber et al., 

2012; Steinke et al., 2013).  Flexibility sources and technologies can be organized according to 

whether they involve large-scale, centralized solutions or alternatively local, decentralized options 

(Child et al., 2019; Lindberg et al., 2019b).  

There are three main options to deal with production shortage. First, flexible plants or storage 

facilities can increase their production. Second, electricity can be imported from other areas with 

available capacity. Finally, consumers can reduce their demand, which requires the willingness of 

consumers to adjust their behavior and the installation of the necessary equipment to enable it in 

practice. The potential of so-called demand-side management is highly uncertain (Lindberg et al., 

2019a; Matschoss et al., 2019). 

When there is excess production, this can either be stored, transformed or exported. Electricity 

exchange presupposes sufficient transmission capacity, reliable system operation and an efficient 

market design (ACER, 2014). Transformed electricity can be fed into the heating or transportation 

system through heat pumps, synthetic gas, or hydrogen (Arabzadeh et al., 2019). On the 

 
2 Given that security of supply – in the sense of stable supply at reasonable cost and low degree of power 
outages – is an overall objective of all EU member states, this is not included.  



7 
 

consumption side, one can incentivize increased consumption at these hours. If no such options 

exist, production must be ‘curtailed’, which means that generation is stopped and the energy is lost.  

Most studies find that transmission is a cost-efficient way to make the electricity system more 

flexible, especially because storage solutions are more expensive and often entail high efficiency 

losses (Schaber et al., 2012; Steinke et al., 2013).  

One of the flexibility options mentioned above is the portfolio effects from a larger portfolio of 

variable renewable production and storage units. Treated separately, the load profile of these 

smaller plants would vary a lot. But by combining them into what is called a virtual power plant 

(VPP), a much larger and more stable source of electricity can be achieved (Nosratabadi et al., 2017). 

Typically, this is the task of aggregators. Combining production units covering a larger geographical 

area will improve their ability to offer a larger and more stable production at the power exchange, 

i.e. to obtain an improved portfolio effect.  

However, it is important to distinguish between the traded and the physical portfolio effect. The 

traded portfolio effect represents the available production capacity somewhere in the market area 

but does not take network constraints into account. The physical portfolio effect denotes the 

electricity that, given the network constraints, actually flows from all the smaller sources to the 

consumers in the market area. 

3.2.2 System costs 

The third criteria relates to the competitiveness dimension, since higher costs means reduced 

competitiveness. Bolton (2018) distinguishes between the costs associated with the four 

components of the electricity system, i.e. energy, generation capacity, networks and system 

balancing. I draw on his distinctions and focus on the last two components. It should be noted that 

the production side accounts for the main share of total system costs and includes the costs for 

constructing and operating the power plants. In liberalized electricity markets, these costs are mainly 

recovered through marginal pricing in the whole-sale market. The costs and pricing regimes of the 

production component is a large topic and cannot be discussed here.   

My assessment of ‘system costs’ comprises transmission network investments and the costs of 

system services. System services entail the concrete measures to ensure that the grid voltage is 

constant, so-called ‘ancillary services’. The electricity market directive (European Union, 2009) 

defines an ‘ancillary service’ as a service necessary for the operation of a transmission or distribution 

system. They can be divided into four categories: Frequency reserves, voltage compensation, supply 

reconstruction, and operational management (Next Kraftwerke, 2020). Congestion management is 

part of the operational management, whereas frequency reserves are traded in the balancing 

market3. 

3.2.3 Hedging opportunities  

The fourth and final criteria is the ability of actors to reduce their price risks, i.e. hedging. Hedging 

involves the possibility for market participants to offset their exposure to price volatility. Given the 

 
3 Frequency reserves are also termed “balancing power” Hirth, L., Ziegenhagen, I., 2015. Balancing power and 
variable renewables: Three links. Renewable and Sustainable Energy Reviews 50, 1035-1051. or “regulatory 
power” (the Nordic balancing market is referred to as “the regulatory power market”).  
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volatility of electricity prices in the spot market, this is particularly important for producers who take 

investment decisions which require a minimum income stream to cover their expenditures.  

Hedging products serves as an insurance against future short-term price movements in the physical 

power market (Economic Consulting Associates, 2015). When a market player refrains from hedging 

itself, this actor is completely exposed to the price variations in the spot market. In order to reduce 

this exposure, actors may choose among the following: a) buy a financial hedge, which compensates 

for the difference between the hedge price and the spot price at time of delivery, b) buy or sell a 

physical amount of electricity in advance, or c) buy options. See Benth and Schmeck (2014) for an 

account of the different product types in the futures market.  

Several types of RE support schemes represent a long-term price hedge paid by public authorities. 

Recipients of such support have little need for additional hedging. This is expected to change when 

subsidies are phased out. Recent studies have shown that the potential for RE to manage in the 

market without support is debatable and depends on several factors such as carbon pricing 

(Lindberg, 2019), interest rates levels (Schmidt et al., 2019) and price levels in the whole-sale market 

(Kraan et al., 2019). Consequently, financing models for RE and support scheme design are crucial for 

further deployment (for a review of this literature, see Polzin et al., 2019). 

The financing models for new electricity generation are closely interrelated with the opportunities of 

investors to hedge in the futures markets or through bilateral agreements. Several studies, mostly 

grey literature, find that zonal market models affect the liquidity of the futures market. Large price 

zones are expected to provide good conditions for hedging in the futures market (Consentec, 2015; 

ENTSO-E, 2018; Gerbaulet, 2018; Maurer et al., 2018). Smaller zones might reduce hedging 

opportunities and make hedging more expensive because of reduced liquidity in the forward market 

(THEMA, 2013). However, it is difficult to estimate the costs of reduced liquidity in the forward 

market and economic assessments of these effects do not exist (THEMA, 2013).   

4 Methods 

4.1 Case study 
The German and Nordic power markets are particularly suitable as contrasting cases with very 

different zonal designs. My delimitation of the Nordic market comprises the three Scandinavian 

countries, Norway, Denmark and Sweden, who are divided into 11 zones4. Germany is made up of 

only one single bidding zone. Moreover, both markets have undergone large changes as a result of 

the energy transition over the past 20 years (Eikeland and Inderberg, 2016; Leiren and Reimer, 2018). 

By means of RE support schemes, they have increased their RE shares to more than 40% of total 

consumption (eurostat, 2020). Germany and some of the countries in the Nordic market (especially 

Denmark and Sweden) have ambitious targets for further deployment of renewable electricity. 

Finally, both regions are similar in size. See Table 1 for an overview of the main properties of the two 

markets. 

 

 
4 The entire Nordic market consists of 15 zones, as Finland and the Baltic countries still have national zones. 
The main focus of this paper is therefore the market model in Norway, Sweden and Denmark. 
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Table 1: The cases in this study  

Factors Germany: 
Copper Plate Approach 

Nordics (NO+DK+SE): 
Regional Cooperation 

Net electricity consumption 507 TWh (2018) 307 TWh (2018) 

Spot market trade Ca 40% of total demand 98% of total demand 

Liberalized electricity market Since 1998 Since 1992 (starting with 
Norway) 

Energy-only-market? Yes  
Deliberate decision and result 
of reform: Strommarkt2.0  

Yes  
Result of market liberalization 
in the 90s.  

Bidding zone delimitation One bidding zone  
Large national market area 

11 bidding zones  
Several smaller market areas 

Main measures for 
congestion management  

- Redispatch / countertrade 
- Curtailment (EinsMan) 

- Bidding zones  
- Some redispatch / 

countertrade 

Transmission System 
Operators 

Four TSOs:  
50Hertz, Amprion,  
BW Netz, Tennet 

National TSOs: 
Statnett (NO) 
Energinet (DK) 
Svenska Kraftnät (SE) 

TSO ownership  Private companies State enterprises 

 

4.2 Data 
The paper combines qualitative and quantitative methods. I have carried out 26 expert interviews 

and background talks and a comprehensive document analysis of publicly available reports and 

consultation responses.  

The interview sample was selected according to two principles: 1) to cover the most important types 

of actors and 2) to get an overview of the various perspectives of the two cases at hand. The sample 

consists of utilities, TSOs, regulators, traders, scientists, exchanges and think thanks. Since system 

operation, networks and hedging are key issues explored in the paper, I prioritized interviewing TSOs 

and several traders5. Further, I have used written, public material to cover the perspectives of actors 

that were not included in the interview sample. The list of interviews is included in the appendix.  

All interviewees were granted anonymity both for the person and the organization. Because this is a 

highly contentious issue, especially in Germany, this was a prerequisite for many interviewees. 

Several did not want to be quoted and emphasized that their remarks were background only. In 

chapter 6, interviewees are referred to with interview numbers. Throughout the paper, I distinguish 

between ‘German’ or ‘Nordic’ actors. The term ‘Nordic actor’ denotes either a Swedish, Norwegian 

or Danish actor. 

 
5 One German TSO declined the request for an interview.  
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Data on system operation, costs of system services and hedging was gathered through public 

information from the TSOs, regulators and the energy exchanges. Some countries publish this in 

reports. Additional data from Nasdaq, Svenska Kraftnät and Energinet was provided by email.  

5 Analysis and Results 
“The Nordic power market is the world’s oldest and most successful international power 

market.” (Pöyry, 2017). 

“The German market is the most successful and the most liquid power market in Europe” (EFET, 

2017 own translation) 

The cross-case study finds that the Nordic and German markets are designed according to different 

principles and vary with respect to overall strategy, ideas and institutional logics. Moreover, there is 

broad support for the current designs. Nordic and German actors largely adhere to these dominant 

logics. This is exemplified by the quotes above, where actors in both regions advocate that their 

market model is the most successful. There is broad support for their respective designs and 

resistance toward change. This can be considered as an indicator for strong institutional logics and 

substantial ‘institutional inertia’. Section 6.1 and 6.2 present the results from the German and Nordic 

case studies.  

5.1 Germany – Copper plate approach 
The overall strategy of the German market corresponds to that of a ‘copper plate approach’, which 

aims at eliminating structural bottlenecks through network expansion. This is to a certain extent a 

result of the historical legacy of the country and its large domestic coal resources. In the early days of 

the electricity system, fossil power plants were constructed in the vicinity of large consumption 

centers, which minimized the need for transmission.  

The dominant institutional logic is a ‘trading’ logic, i.e. to enable unlimited trade within the entire 

zone regardless of physical limitations in the system. This implies that the price in the wholesale 

market is the same within the entire German bidding zone. Regional differences in terms of 

electricity surplus or shortages are not reflected in price signals and market participants can trade 

within the zone as if there were no physical grid constraints. Congestion management is undertaken 

centrally by the TSOs, through measures including redispatch and curtailment. During the past 

decade, the need for the TSOs to intervene has increased considerably. Due to the lack of market 

signals, national transmission and dispatch is organized through administrative planning. As a result, 

the dominant logic is an administrative planning logic, where actual market transactions are handled 

by the TSOs after the market has been cleared.  

The increasing levels of wind energy in Northern Germany and the decommissioning of coal and 

nuclear power in the South is causing an imbalance as to where electricity is produced and where it is 

consumed. This has led to an increasing need to transport electricity from North to South. However, 

actual grid construction is progressing slowly (Neukirch, 2017).  As of 2019, large discrepancies 

between the physical flow of electricity and market transactions yield a high frequency of 

congestions in the grid. To eliminate structural congestions, Germany envisages massive grid 

expansion until 2038, at high cost (see section 5.3.3).  
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The large majority of German actors in the sample support the current market design. They are 

confident that the bottlenecks will disappear in foreseeable future when the grid is strengthened (I5, 

I11, I20). The high costs associated with system operation and grid expansion are considered 

negligible compared to the total cost of the German energy transition (I7). Moreover, the energy 

exchanges claim that the increasing problems with grid congestion would not be resolved by a 

market split. 

The uniform electricity price, a liquid futures market and the compatibility with the existing RE 

support scheme are considered the main advantages of the German market design. The uniform 

price is a strong political preference (I4, I8). Given Germany’s history as a divided country and the 

organization of the electricity systems into four distinct areas, electricity prices used to vary across 

the country. Splitting the country into several price zones induces an increase in the day-ahead prices 

in Southern Germany and, vice versa, decreasing prices in Northern Germany (Egerer et al., 2016; 

Trepper et al., 2015). However, price differences are estimated to be rather modest and will only 

occur for a limited number of hours with congestion. Since most industry actors are located in 

Southern Germany, they would face higher prices in the case of a split. Producers situated in the 

North would face a considerable drop in income. 

The idea that the ‘copper plate approach’ is a prerequisite for a strong and liquid futures market is 

deeply consolidated within German energy policy (I4, I5, I7). Two reports carried out on behalf of the 

German Regulator and the EEX stated that the anticipated advantages of market splitting would be 

outweighed by the negative impact on the futures market (Consentec, 2015; Consentec and Frontier 

Economics, 2011). Anticipated negative impacts are concentration of market power, higher 

transaction costs and reduced liquidity. In his review of market design literature, Gerbaulet (2018) 

refers to these reports and concludes that “the adverse effects of splitting up the German price zone 

more than outweigh the minor potential benefits”.  

Only a few critics of the current strategy doubt that the projected grid deployment will be sufficient 

for removing grid bottlenecks in the future. They argue that further deployment of RE in Northern 

Germany will amplify the current problem (I14, I15). Moreover, the German strategy is very 

expensive and its costs are borne by private consumers (BUND, 2017; Monopolkommission, 2013). 

The combination of consumers having a very weak lobby, and the issue being highly technical and 

difficult to understand, makes it difficult to mobilize attention around it in the public debate (B4).  

5.2 Nordics – Regional Cooperation 
The Nordic market is designed according to the principle that physical network constraints should be 

reflected in the zonal borders. The dominant institutional logics is a ‘marketphysics’ logic, i.e. a 

large degree of compliance between physical electricity flow and market trade. Trade between the 

various zones is only possible when there is sufficient capacity in the electricity network. The zonal 

configuration is therefore continuously reviewed according to changes in production and 

consumption (I22). Moreover, price differences provide incentives for locating new production in 

regions with scarce production and for investment in new network capacity (Svenska Kraftnät, 2009). 

System operation follows a market logic. This implies that the electricity system is managed through 

market mechanisms to the largest extent possible (I22). In this perspective, increased trade equals 

improved utilization of resources, including generation and transmission capacity. The market design 

should provide equal conditions for all actors to compete in the Nordic market. Regional cooperation 
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is of great value (KEBMIN, 2015): “Within the Nordic region we have some very positive experience in 

planning and decision making in a regional perspective”.  

System operation and grid construction is managed through market signals. Consequently, the need 

for congestion management is rather low. An overall objective is to minimize the need for centrally 

administrative measures to correct system imbalances. According to the Swedish TSO, system 

operation became much easier after Sweden split into four price zones in 2011. 

Since its origin, the Nordic market design has promoted and facilitated trade between the different 

regions, and undistorted trade is an outspoken political preference (I6, I8):  

It is important for us to let the market function as far as possible. To give the market as good 

conditions as possible, and consequently, that we handle the technical-physical to ensure the settled 

trade. So, we do not want to take resources from the market before the market has had any chance to 

do its thing. (I22) 

The spot market is considered as the main market and the market design should enable a ‘correct’ 

spot price signal. To ensure all market players across all bidding zones can compete on equal 

conditions in the spot market, the transmission capacity must be distributed in a fair way (Svenska 

Kraftnät, 2009). A precondition for this is that bidding zone borders follow structural congestion. 

Trade between regions is perceived as beneficial for the society as a whole in economic terms, 

through maximized economic utility. Moreover, the TSOs can recover their costs for new cross-

border transmission lines through the price differences between zones (so-called bottleneck 

revenues). As such, the market design has provided incentives for strengthening transmission 

capacity across country borders. Although the first interconnectors were built before liberalization 

for the purpose of security of supply (I2), the current system of interconnectors in the region is 

considered as stemming from the underlying principle to “look at business cases from a regional 

perspective instead of only from a national point of view” (KEBMIN, 2015). 

The main critics of the Nordic market design are the electricity traders, who argue the current design 

is detrimental to the liquidity in the futures market. As one trader puts it:  

The more price zones, the less liquidity in the individual price zones if you look at the forward market. 

But the more correct price in the spot market (I9).  

Energy traders consider this highly problematic (I3, I9, I18). However, there are also other reasons for 

the liquidity problems in the Nordic market (I21). Some claim it is possible to cope with this issue 

through various measures (I19). I return to this in section 6.3.3. 

5.3 Comparison 

5.3.1 Flexibility and portfolio effect 

In Germany, the need for flexibility has increased as the country has developed more variable RE. 

With the current market design, there are no price signals showing which areas have excess or 

shortage within Germany on the transmission grid level. As one interviewee puts it:  

The problem is, right now, there is no real signal. If you have this market with one price. If I want to 

put up a heat pump someplace where there is a lot of grid congestion, there is no real signal that 

shows me, hey, this is a congested area. And this is why it would be really good to put some flexible 
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demand there. And that is simply not reflected by our price-zone design with the copper plate, that 

you basically have one price zone. So the value of grid-related flexibility is not included. (I12) 

The quote illustrates the main problem with respect to flexibility in a ‘copper plate approach’; there 

are no price signals that provide information about the balance in the current system. Physically, 

there might be over-supply somewhere and grid congestion somewhere else, but from the market 

perspective, actors are allowed to act as if there are no system constraints.  

Allowing prices to differ would provide incentives for various types of flexibility. Currently, many of 

these technologies rely on other support measures. Differing prices would also incentivize new 

production in areas with undersupply and re-location of large consumption units. Changing the 

geographical distribution of production and consumption would alleviate the current pressure on the 

grid. Even though wind resources are better in coastal areas, a differentiated price could make 

production capacity in areas with less favorable conditions more profitable. Re-locating large centers 

of demand is already discussed as an option (I13). 

One way of compensating for the lack of market incentives for flexibility is through a flexibility 

market. This would give flexibility a value in the market, which is beneficial for actors that provide 

flexibility, such as aggregators (I10). However, critics comment that this puts “another layer” on top 

of the fundamental market design to compensate for its flaws, instead of letting an improved market 

design solve the issue (I2, I12). 

For aggregators, whose business model is to aggregate the production of small RE plants, large zones 

are advantageous since they enable the utilization of the portfolio effect over a large geographical 

area. Splitting Germany into smaller market areas would make their operation more cumbersome 

(I10). With the current market design, the aggregators are able to combine wind in the North with 

solar PV in the South into a large virtual power plant. This is why some German actors argue that 

large price zones and high liquidity are crucial for providing flexibility: 

When bottlenecks to neighboring countries are removed, there would be additional effectivity gains. If 

we increase the German/Austrian market area further, i.e. into additional neighboring countries, we 

could exploit the natural balancing effects and optimize the production mix. (BNE, 2015) 

The natural balancing effects mentioned here is the portfolio effect that occurs from aggregating 

variable production over a larger area (see 3.2.1). In a system with sufficient grid capacity, this works 

perfectly. In a system with substantial congestion, it only works on the power exchange, not in 

practice. For aggregators, splitting the market into smaller areas means that they must treat the 

different zones as separate markets, which makes their business more complicated (I10).  

Due to differentiated prices in the bidding zones, the Nordic market provides incentives for electricity 

exchange and for investments in new production capacity and lines. In addition, it provides market 

incentives for other types of flexibility, including storage, demand response and the flexible 

operation of thermal power plants. For instance, Denmark is increasingly using its heating system 

(district heating) to store excess RE production (I17).  

With abundant hydro power resources in Norway and Sweden, the Nordic system offers large 

amounts of production-side flexibility. However, the market design and the interconnectors are 

prerequisites for being able to exploit this flexibility (DEA, 2016). Stakeholders perceive the efficient 

utilization of resources and comprehensive trade between the neighboring countries as a result of 
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the Nordic market design (I17, I22) (Energikommissionen, 2017). Above all, this interconnectedness is 

believed to work efficiently because it lets the market handle the operation. Cross-border electricity 

exchange is a result of market signals in the Nordic power system, not of administrative planning as 

in the German system. The flexibility in the Nordic system has been important to balance the large 

amounts of variable wind energy, particularly in Denmark:  

We see that the Nordic market leads to the most efficient allocation of electricity, in the sense that 

when we have a lot of wind power, we send it to Norway, and the Norwegians can save their hydro 

power and vice versa. It is a win-win situation: the value of Norwegian hydro power increases, and the 

value of Danish wind power increases. It's something we both benefit from. (I21) 

It should also be noted that power systems with large hydro power resources can be vulnerable to 

seasonal variations in precipitation. Consequently, all parts of the system have incentives for being 

interconnected. The flexibility within the system derives from the combination of different 

production sources and the way the market is constructed. This includes both the spot-market as the 

main market and a well-functioning balancing market:  

The Nordic balancing market is unique. In the Nordic countries, we have had this [market] for many 

years already. And this is precisely because with the mixed power system that we have in the Nordic 

countries, jointly, it is much stronger than having each country separately handling the balance 

unilaterally, like Norway with only hydropower and Denmark with only coal power. So together, we 

have benefited greatly from the fact that we have been able to exchange resources in all phases of 

time, and not least during the regulating power hour. (I22)  

5.3.2 System costs  

Along with the advancement of the energy transition, the costs of network and system operation 

have risen significantly. Table 2 compares the costs of transmission grid investments and costs of 

system services in the Nordic and German market. The costs are accounted for in local currencies 

and Euros. 

The numbers reveal several interesting insights. Compared to the Nordic market, Germany exhibits 

very high costs for grid investments and special regulation. The Nordic countries spend more on their 

frequency reserves.  

Table 2: Costs of system services and projected network investments in the German and Nordic markets (BNA, 2019; 
Energinet, 2019; Statnett, 2019a, b; Svenska Kraftnät, 2020) 

 
 

Nordic  Germany 

System Services 
(mn EUR) 

Frequency Reserves  260 123 

Special Regulation: Redispatch, 
Countertrade, Curtailment  

50 1439 

Others 2 46 

Total costs of system services 
(2018)  

313 1608 

Transmission grid  
(bn EUR) 

Projected costs of network 
investments until 2030  

17 62 
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Projected investments in the transmission grid are high in both regions, but considerably higher in 

Germany. The German grid investment costs until 2030 are estimated to be €62bn (NEP, 2019). 

Corrected for the size of the market, this is more than twice as high as those of the Nordic area. 

Nordic TSOs expect grid investments in the period 2020-2030 to come to €17bn. This includes several 

new cross-border interconnectors.  

In Germany, the costs of system services have increased steadily over the past years. Above all, this is 

a result of high volumes of special regulation. The costs for special regulation are 18 times higher in 

Germany than in the Nordic market6. The main expenditure is compensation payments to RE plants 

for curtailment (Joos and Staffell, 2018). 

The large volumes of special regulation and massive grid expansion reflect the interrelation between 

the ongoing energy transition and the overall strategy behind the German market design (see 5.1). 

Since the German ‘copper plate approach’ aims to eliminate bottlenecks in the system, the Germans 

must strengthen their network to a much larger extent than the Nordics. While the production 

structure has changed considerably with variable production at new locations (Monopolkommission, 

2013), the network expansion is still lagging behind. Consequently, the volumes of special regulation 

are currently very high. Many actors are confident that the high volumes will eventually decrease 

when the grid is strengthened. In this context, the large electricity lines that connect Northern and 

Southern Germany are very important.  

However, the grid expansion strategy is contested within and outside Germany. Some market 

experts have argued that the expensive lines are unnecessary (Kemfert, 2013, 2019). This is strongly 

opposed by the German TSOs and the German regulator (Homann, 2019). Others doubt that the 

current strategy will be sufficient to remedy the current situation (I14, I15). With continued RE 

deployment until 2050 and increasing variability also on the demand side in the future, they question 

whether it is possible to strengthen the grid to degree required without amending the current 

market design.  

As a direct result of the greater compliance between market trade and the physical system, system 

costs in the Nordic market are rather low. In 2018, the costs associated with system services 

amounted to about €313mn. The effect of the ‘regional cooperation’ market design is largest when it 

comes to special regulation. Generally speaking, 

… the balancing volumes (…) decrease with market splitting, since we have the price signals that 

handle the distribution of supply-demand into balance in the operating hour. What remains to balance 

and manage from a grid perspective is hence reduced. (I22) 

The situation in the Nordic market must be seen in the context of more wind power in most of the 

regions. There has been a lot of grid construction, which will continue over the next decade. As in 

Germany, one of the drivers behind this development is increasing RE production at new locations. 

However, the grid development is managed according to economic efficiency, which considers the 

trade-off between network development and market design: 

 
6 Please note that this figure is corrected for the different size of each market, measured in net consumption. 
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Frequently recurring bottlenecks will be assessed in a socio-economic evaluation of investments in 

new transmission capacity. However, it is not economically feasible to strengthen the networks to 

such a level that bottlenecks never occur.” (Svenska Kraftnät, 2009). 

Complementary to strengthening the network, the Nordic TSOs continuously consider the efficiency 

of current price zone designs (I2, I22). When the production and location structure of the electricity 

system change, they might need to reconfigure the market design as well.  

5.3.3 Hedging opportunities 

The futures market is one of the most controversial issues in the debate on market design. A general 

perception by various stakeholders is that the ‘copper plate approach’ provides more liquidity in 

futures markets (Gerbaulet, 2018; Maurer et al., 2018). The preliminary findings show that large 

price zones are favorable for the futures market, but that there are several other factors that affect 

the liquidity in the market as well.  

The German futures market is the most liquid in Europe (Prospex Research, 2018). In the Nordic 

market, trading volumes in the futures market have decreased substantially during the past decade 

(I18). Both Nordic and German actors recognize that a large bidding zone provides better hedging 

opportunities. This is the mere result of having more actors/parties in the market where prices are 

settled. The more market participants, the more correct will the price be (I18). Few market 

participants can influence the price and make it artificially high (or low).  

Historically, the German electricity mix were dominated by conventional thermal energy and 

producers were – and still are – exposed to volatile fuel costs on the global markets. In order to plan 

their operation and secure their income streams, they hedge their production. The same is true for 

energy-intensive industry, where energy amounts to a significant share of the companies’ 

operational costs. Therefore, German market participants have a much stronger tradition for hedging 

themselves in the futures market than the Nordic.  

Of all the actors in both markets, the traders highlight the effect of the market design most strongly, 

arguing that the small price zones lead to low liquidity and destroys the futures market. This is 

exemplified by an interview with the director of the Nordic Association of Electricity Traders: 

Statnett [the Norwegian TSO] is fragmenting the electricity market we have, which is not a well-

functioning market today. When you look at the price zones, the market is not functioning well and it 

is barely functioning on [the Nordic] system price level. (…) If they [Statnett] fragment the market, 

they eventually destroy it. (Mollestad, 2019) 

The situation in the futures market is highly contested. One interviewee argued that this is not a 

major problem, since the market participants “can just hedge against the Nordic system price” and 

simply remain open against the market area risk (I17). Others perceive the poor liquidity as irrelevant 

as long as the spot price is correct (I6), or that liquidity is sufficient (I22). Finally, some actors argue 

that the main reasons for decreasing liquidity in the Nordic forward market are not smaller bidding 

zones (I19, I21).  

6 Discussion and Conclusions 
This paper set out with the ambitious objective of comparing electricity market designs and how they 

comply with increasing shares of RE. One overall finding is that despite the overall endeavor of the 
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EU to harmonize energy policy (Bolton et al., 2019), fundamental differences in market design exist 

across the EU. The paper assesses two distinct types of zonal market designs and finds considerable 

differences in terms of overall strategy, dominant ideas and institutional logics within the two 

markets. Based on the case studies, I develop a typology for zonal market designs which is presented 

in Table 3. The two types exhibit different strategies for congestion management and network 

construction. ‘Regional cooperation’ aims at reflecting bottlenecks in the zonal borders, whereas the 

‘copper plate approach’ tries to eliminate structural bottlenecks. The results reveal that liberalized 

electricity markets vary to a large extent, with significant implications for the energy transition. 

Table 3: Ideal types of zonal market design and their characteristics  

 Main characteristics Copper plate 
approach 

Regional 
cooperation 

Main 
strategy  

Market design should reflect the physical 
situation in the electricity system.  

  

Market design should enable unconstrained 
trade and national bottlenecks should be 
eliminated  

  

Dominant 
ideas 

“Correct cooperation and competition” with 
neighboring countries 

  

Compliance between physical electricity flow 
and market trade 

  

High liquidity in forward/futures market   

Avoid market concentration   

Price-setting 
and  
main markets 

Unified whole-sale price for all market 
participants 

  

Acceptance for (nationally) diverging prices 
Price = result of competition and local 
demand/supply settlement 

  

Correct spot market price = key   

Correct forward/futures market signal = key   

Infrastructure 
and system 
operation  

Market design provides incentives for new 
electricity lines and production at optimal 
locations  

  

Market mechanisms ensures efficient system 
operation 

  

Dispatch settled through administrative planning 
due to lack of market signals 

  

High need to intervene in system operation 
through redispatch and curtailment 
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The paper has proposed a novel framework for how to assess electricity market design and its impact 

on the energy transition. As to the latter, I suggest that researchers should identify the main criteria 

for succeeding with the energy transition from a systems perspective. In the case study at hand, I 

find these criteria to be flexibility, portfolio effects, system costs and hedging. The paper assesses the 

two distinct types of zonal market designs with respect to these criteria.  

However, scholars might find that other criteria are more important in other contexts. For instance, 

security of supply is a prominent topic in countries where supply is erratic. In my two cases, security 

of supply is very good overall and is therefore not a dimension that distinguishes the two market 

models. However, this might change in the future, as some actors expect a tenser situation due to a 

further increase in ancillary services (Amprion, 2019). In this eventuality, security of supply could be 

added as a distinguished criterion in the analysis. 

The findings confirm that smaller bidding zones yield more efficient spot price signals (Bjørndal and 

Jörnsten, 2007), leading to more ‘correct’ cooperation and competition with neighboring countries in 

the spot market. As such, ‘regional cooperation’ incorporates price signals for grid-related flexibility 

and minimizes the costs of system services. This is clearly the case in the Nordic market, where the 

market design has promoted trade between different regions and thereby facilitated the integration 

of more variable renewable production. Here, the ‘regional cooperation’ only allows market 

transactions which can be effectuated in the physical system. The ‘copper plate approach’ enables a 

better portfolio effect when it comes to the traded electricity, but as long as there are bottlenecks in 

the grid, it does not solve the problems of balancing variable production in the physical system. The 

expectation about better conditions in the futures market in the ‘copper plate approach’ is only 

partly confirmed. The copper plate approach is indeed advantageous for the futures market, but 

there are other factors than bidding zone configuration that play in as well. More research is needed 

to explore the relationship between zonal design and hedging opportunities.  

The paper illustrates the interrelatedness of market design and infrastructure in the electricity 

sector. In the words of an interviewee: “The way the relation between the electricity network and 

the market is designed sets the premises for how the entire market works” (I2). Consequently, I 

argue that market design and system configuration should be studied in conjunction. 

The paper shows that market design and bidding zone configuration are highly contentious topics, 

both within EU policy and among different types of actors. The results are relevant for policy makers 

involved in designing the energy transitions in Europe, and will become even more important as 

Europe moves toward an electricity system with >50% share of renewable energy in 2030 (Schmid et 

al., 2016). Moreover, the topic of market design is highly technical and often not very well 

understood outside of small groups of experts. The analytical framework and subsequent assessment 

contribute to making this debate more accessible to a broader audience. 

Potential avenues for future research are manifold. In particular, we need to understand the impact 

market design has on different groups of actors, both nationally and in the EU. Also, the issue of 

hedging and its implications for development costs for renewable energy deserves more attention. 

Such assessments should consider the historical legacy, geographical conditions and the visions of 

stakeholders, which will also affect future transition pathways. 
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Appendix 

LIST OF INTERVIEWS AND BACKGROUND TALKS 

Table A.1: List of interviews. ‘Nordic’ denotes either Norwegian, Danish or Swedish actor.  

Short Organization Position Date 

I1 European Commission (B2) Senior Policy Officer November, 2017 

I2 Nordic TSO Head of Legal Department November, 2017 

I3 Nordic Utility  Head of Department / Trader September, 2018 

I4 German Think-Thank Electricity system expert January, 2019 

I5 German Energy Exchange 
(EEX) 

Managing Director January, 2019 

I6 Nordic TSO Special Advisor January, 2019 

I7 German Think-Thank Senior Associate/Market 
expert 

February 2019 

I8 Nordic TSO Senior Engineer market 
development 

March 2019 

I9 Nordic Trading House Head of Power Markets March 2019 

I10 German Aggregator Communication special advisor March 2019 

I11 German TSO Senior advisor, Manager 
energy market 

April 2019 

I12 German Think-Thank Senior Associate April 2019 

I13 German RE organisation Director April 2019 

I14 German Research Institute Market expert/economist April 2019 

I15 German TSO Senior Advisor May 2019 

I16 German Aggregator  Communication special advisor June 2019 

I17 Nordic University Market expert/economist August 2019 

I18 Nordic Utility Senior Trader August 2019 

I19 Nordic Regulator Special Advisor August 2019 

I20 German TSO Senior Advisor September 2019 

I21 Nordic Electricity Market 
Consultancy 

Senior Analyst October 2019 

I22 Nordic TSO Senior Advisor transmission 
and market 

January 2020 

 

Table A.2: List of background talks. These talks were not recorded, but notes were taken. 

Short Organization Position Date 

B1 Nordic Energy Exchange  
(Nord Pool) 

Senior consultant March 2018 

B2 Nordic Regulator Market expert January 2019 

B3 German Regulator Advisor February 2019 

B4 German public institute  Electricity market expert February 2019 
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Abstract 

Nowadays, people and other living beings are facing tremendous challenges. Climate 

crisis, biosphere hecatomb, and resources depletion pose an extremely urgent and serious 

threat to the whole planet. The existing mitigating policies, mainly based on neoclassical 

economics and technological measures, seem to be strongly insufficient. Fortunately, 

alternative and more ambitious sustainability policy approaches are being developed. They 

are informed by social practice theory, multi-level perspective, or the degrowth concept, and 

call for a deep and comprehensive social sustainability transition. However, so far, they have 

relatively weak representation in the mainstream discussions and policies. To help break this 

deadlock, I would like to propose the transitional legal approach (TLA), which aims to 

support bringing these alternative streams into law and policy. In particular, the TLA includes 

procedures for translating ideas from them into more precise and formal language, therefore 

facilitates their implementation into legal acts or formal standards.  

 

Key words: social practice theory, multi-level perspective, behavioural insights, degrowth, 

law, jurisprudence, sustainability transition, climate crisis, climate change 

 

1. Introduction 

Today the world is facing unprecedented threats which are leading directly to 

a catastrophe. Climate crisis, biodiversity hecatomb, and resources depletion pose an 

extremely urgent and deeply existential challenges for people and natural life on the planet. 

Unfortunately, the actions, that had been undertaken, resulted in very poor effects. Some 

argue that the problem lies in the ineffectiveness of the current policy instruments, mainly 

based on neoclassical economics, technological perspectives and focused on maintaining 

“green growth” of GDP. The statistical analysis showed that combining GDP growth and 

climate goals achievement is extremely difficult (Raftery et al., 2017). So far, GDP grew 

faster than technological improvements, that leaded to growth of CO2 emissions, which 
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reached historic high level in 2019 (Malik et al., 2016: C; IEA, 2020). It appears to be clear 

that there is need for other approaches, especially focused on consumption (Malik et al., 2016: 

A). 

Indeed, there are alternative perspectives, which bring hope for more effective 

sustainability actions. They include, e.g. social practice theory (PT, Shove, Pantzar, and 

Watson, 2012), multi-level perspective (MLP, Geels, 2002), and the sustainable degrowth 

(Kallis, 2011; Jackson, 2009: 122-123), which I would like to collectively define as 

sustainability transitions (ST) perspective. However, their role in policy-making is definitely 

insufficient (Shove 2010, Geels, McMeekin, et al., 2015: 5), as well as social sciences in 

general (Brulle and Dunlap, 2015: 2-14, Overland and Sovacool, 2020, Swim, Stern et al., 

2011: 246). While there are many factors influencing practical usage of knowledge 

(Hoffmann, Klein, and Pohl, 2019: 37-39), some could include difficulties in locating, 

understanding, and applying alternative theories (Pound and Campbell, 2015: 65-66). Pound 

and Campbell, 2015: 65-66). Moreover, they argue that sociological theories might be written 

“in an unnecessarily dense and convoluted manner” or difficult to operationalize. So, “it 

might simply mean that sociologists need to present and explain their theories more clearly”. 

The question is how these problems can be addressed? 

At this point, having a background in legal studies, I would like to ask what if... What if 

social and legal scientists, cooperating with each other, created dozens of standard drafts, and 

therefore prepared the abovementioned ambitious approaches for practical actions? What if 

a particular country’s standardization body enacted these drafts, submitted by scientists, as 

formal standards? Then, what if the International Organization for Standardization, 

associating most of the countries worldwide, adopted them as global standards and they were 

transformed into national standards by all of these countries’ standardization bodies? Finally, 

what if global climate movement focused on this ambitious package of sustainability 

transition standards and firmly called China, the United States of America, the European 

Union, other countries, and international organizations to give legal and binding form to the 

package? 

At  first impression, such way of thinking could seem too simple and unreal, and it might 

be. However, in  face of unprecedented global challenges, very brave, unconventional and 

creative way of thinking and ideas are needed. Moreover, legal potential seems to be 

insufficiently explored by sustainability transition scientists’ community, which is 

continuously trying to support sustainability transition process. Perhaps this potential could be 

used as a specific “shortcut” for wide-spreading and implementing a more ambitious climate, 

biodiversity, and resources policy agenda? 

In this article I would like to present Transitional Legal Approach, as mean of introducing 

legal perspective into transitional studies. My ambition is to contribute, a little, to the 

discussion on practical utilization/usage of alternative sustainability perspectives in  practice. 

The structure of the article is as follow: the chapter 2. introducing the Transitional Legal 

Approach, outlines the features of legal system, as well as their implications for practical use 

of sustainability transitions perspectives in policy and practice. The chapter 3. presents three 

proposed ways through which TLA may support integration of transitional perspectives with 

policies, while the chapter 4. provides detailed methodology for such integration, and chapter 

5. illustrates it on the examples. The discussion on hopes and challenges of the TLA is made 
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in chapter 6. The article is ended by proposition of future agenda (chapter 7) and conclusions 

(chapter 8). 

2. Transitional Legal Approach 

Transitional Legal Approach (TLA) is a general form of applying legal perspective into 

sustainability transition research. In particular, its structure is created to facilitate 

implementation of transitional perspectives insights intro policy instruments, approaches, and 

tools. However, it is also a general encouragement for applying legal insights to sustainability 

transitions, as well as it could be used in different contexts apart from sustainability. 

TLA draws from different traditions and ways of thinking, mainly from utilizing 

sociological perspectives in practice and law-making (Cotterrell, 2015; Petrażycki, 2017; 

Podgórecki, 1990; Pound, 1942), illustrating practice-theory on practical examples (Shove, 

2015; Spurling, McMeekin, et al. 2013: 40-46), coding and re-coding legal norms from 

regulations (Choduń, 2016; Zieliński, 2002; Ziembiński, 1960), implementing formal models 

into programming languages (e.g. Narasimhan, Roberts, et al. 2015), and mental models 

concept (Craik, 1943, Jones et al., 2011: 46). 

The TLA’s contribution is not limited to law, sensu stricto, but offers legal studies’ 

perspectives, ways of thinking, and ideas, which utility goes beyond strictly legal phenomena 

and includes, e.g. socio-organizational activities (5.2.4), information and communications 

technologies (ICTs), or informal documents and activities, such as social media and 

campaigns. Moreover, it also includes insight into, e.g. organized administrative structures 

and management of corporations (e.g. supermarkets), non-governmental and civic institutions 

(e.g. cooperatives, NGOs, religious organizations), business and NGOs. To sum up, law and 

legal studies are reference points that may shed light on a wide range of other phenomena. 

However, I developed this approach mainly for the purpose of translating recommendations 

from ST perspectives into law, governance, and policies directed at mitigating climate crisis 

and sustainability transitions, what has been named as the translational goal.  

There are a lot of definitions of law (Chauvin, Stawecki, and Winczorek, 2016; Wacks, 

2006: xii). Often “law” means hard law which is a set of rules, in legal studies named also as 

legal norms, which are formally binding, general (addressing certain category of persons and 

situations), abstract (providing only a generic template of behavior), and universal (potentially 

effective to everyone), as well as “enacted or recognized by appropriate state’s bodies, which 

enforcement is, in the last resort, ensured by coercion which can be used by this state” 

(Chauvin, Stawecki, and Winczorek, 2016: 17-18, 90-93, 207-208; Kelsen, 2009: 33; 

Skjærseth, Stokke, and Wettestad, 2006: 1-2). Legal norms origin in provisions of legal acts 

like constitutions, statutes, regulations, or local acts. In the case of common law system 

similar character also have precedence and custom (Chauvin, Stawecki, Winczorek, 2016: 

202-204). 

The popular legal paradigm assume that legal rules or norms constitute large legal system 

(Kelsen, 2009; Wacks, 2006: 28, 32). The one of the models of such system was proposed by 

Hans Kelsen (2009: 221-276). He understands it as a pyramid of legal acts. The acts higher in 

pyramid constitute basis for the lower ones, however, there are disputes, e.g. about relations 

between national and international law. The model was illustrated on diagram 1. 
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Diagram 1. Structure of the legal system based on Kelsen’s model (source: Author’s own work 

based on Kelsen, 2009 and general catalog of legal acts) 
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A basic argument pleas in favor of developing approach, like TLA is the assumption that 

legal system, has numerous important features that may help integrating ST approaches with 

climate and other sustainability policies. The features and their speculative implications are 

outlined in the tables 1 and 2. 

 

Table 1. Selected features of legal system (Source: Author’s own work) 
 

Feature Description  

1) Intentional 

and lingual 

character 

One of the crucial elements of the legal system, besides courts, administration, lawyers, is 

a collection of legal acts. Predominately, they take the form of lingual texts. Moreover, it may 

be assumed that these texts have been intentionally written to achieve specific results 

(Chauvin, Stawecki, and Winczorek, 2016:79-80) and thus partly are related to law-makers 

worldviews (Gizbert-Studnicki, 1992). Therefore, legal acts may be the relatively easy subject 

of analysis. 

2) Precise and 

formal character of 

legal language 

Legal acts are written in precise and formal language. They tend to be as brief and 

concrete as possible (Chauvin, Stawecki, and Winczorek 2016: 80-84).. Used words and 

phrases should be unequivocal. Interpretation of legal acts can be undertaken in following 

specific rules and in formal procedures. 

3) Systemic 

nature and 

systematic  

arrangement 

The legal system is, to a large extent, standardized, coherent, rationalized and logical 

whole with quite clear boundaries (Chauvin, Stawecki, and Winczorek, 2016: 137-153). There 

is a huge number of controversies regarding the definition of law, its boundaries, 

interpretation, etc. In comparison with many other social phenomena, it seems quite easy to 

analyze.  

4) High detail Legal acts often regulate various areas of social life in a very detailed manner (Chauvin, 

Stawecki, and Winczorek, 2016: 61, 153-158). In democratic countries it might partly results 

from the rule of law, which requires that any limitation of civil rights and freedoms should be 

appropriately introduced by legal act (Chauvin, Stawecki, Winczorek: 2016: 70-73; 

Szubiakowski, 2013: 43-44). Activities of public Administration, as well as spending public 

money, also should be based on legal acts. On the other hand, the complexity of social life 

itself, forces law-makers to adopt very detailed regulations. As a result, there are very detailed 

statutes concerning energy policy, environmental protection, health care, labor. These statutes 

are further specified in executive and local acts. Moreover, the organization of administration 

and its procedures are regulated in additional acts. Analyzing these regulations, researchers 

may describe in high detail the model of state and local administration, their procedures, 

activities, money flow and interactions with other social stakeholders. 

5) Wide range 

and spectrum of 

regulation 

The legal system covers a huge part of social life (Chauvin, Stawecki, Winczorek, 2016: 

61). From the geographical point of view, the global legal system covers the whole globe, 

regional systems cover many countries or continents, state systems cover particular countries 

and includes regional and local law, as well civil internal systems, like corporations or social 

organizations. Moreover as diagram 1 presents, these systems are often very closely related 

and implicate each other. This poses great potential for influence of social relations on a wide 

scale or spreading new social-informed interventions. From the practice theory point of view, 
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legal system covers, or, through PT lens, is part of, a huge number of social practices. 

6) Regulation of 

behaviors 

One of the main functions of law is regulation of human behaviors. However, such 

regulation is not limited to simple orders and prohibitions (Chauvin, Stawecki, and 

Winczorek, 2016: 17-20). Many legal acts aim to organize and coordinate human behaviors, 

e.g. activities of huge public administration. Moreover, many acts are not directed to everyone 

but to specific actors, like energy, transport, trade, and other corporations, public health 

organizations, public bodies, and through such actors they influence society as a whole. 

7) Instrument of 

power 

Law, especially in the countries respecting rule of law, is a basic instrument of exercising 

power (Chauvin, Stawecki, and Winczorek, 2016: 60-61, 70-73). In parallel, to different levels 

(see diagram 1) of regulations or specific acts are “hooked” appropriate administrations for 

executing these acts. 

8) Relative 

independence 

In the rule of law systems, political and administrative bodies are also subordinated to 

legal acts, mainly by independent courts (Chauvin, Stawecki, and Winczorek, 2016: 75-76). 

This may lead to the situation of relative independence of the legal system from political or 

administrative pressure. This characteristic of law might become a partial answer to the 

problem of a short-term, limited to a few years-term of office, view of democratic politicians. 

Courts and other relatively independent bodies may constantly, irrespectively of the ruling 

party, execute existing legal acts, prevent enacting radical unsustainable acts (e.g. based on the 

constitution, international law, or more general legal rules) or even promote sustainable 

solutions through progressive judgments.  

9) The specific 

role of legal studies 

and legal doctrine 

It seems that legal studies have quite a specific role which is relatively different from 

many other sciences. It is located at the intersection of science and practice, as well as has 

strongly normative elements (Chauvin, Stawecki, and Winczorek, 2016: 23-29, 234-237). In 

this context, fact of existence the “legal doctrine” is particularly characteristic. The legal 

doctrine, in continental’s – civil law’s understanding, could be defined as, distinct from 

judiciary and other legal practice, “activity of scholars as well as to the products of this 

activity, that is, to the content of books and research” (Pattaro, Rottleuthner, et al. 2005: 2). 

Doctrine studies practical legal problems and may propose new solutions or juristic methods 

(Pattaro, Rottleuthner, et al. 2005: 2). Connection between legal studies and practice is even 

more visible if we take into account that many legal scholars are simultaneously judges, 

attorneys or workers of public and private bodies. Many legal studies are directed to resolve 

practical problems and such studies may be quoted in judgments to legitimize specific 

decisions. Some lawyers, beyond working scientifically or at law firms, may personally write 

drafts of legal acts that may be proceeded in the official law-making process. It is important to 

stress that the notion of “legal doctrine” has different meaning in the common law culture. 

There is an understanding that “Judicial opinions create the rules or standards that comprise 

legal doctrine” (Tiller and Cross 2005: 1; Wołoszyk, 2019). 
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Table 2. Speculative implications of legal system features for ST perspectives 
practical use  (Source: Author’s own work) 

 

Implication Description  

1) 

Understandable, 

precise, and 

applicable 

recommendations 

Taking into account that law uses precise and formal language, regulates human 

behaviors, and is an instrument of exercising power, sociological and psychological research 

directed to legal acts and with collaboration with lawyers might have huge practical 

application potential. Sociological and psychological recommendations might be even 

presented in the form of ready-made drafts of legal acts and formal standards, making 

recommendations much more understandable, precise and applicable for law-makers. Such 

drafts can, for example, be attached to sociological and psychological articles published in 

scientific journals. This solution also directly addresses many problems of widespread, usage, 

and making real effects by scientific knowledge that gives hope for its implementation in 

policies. 

2) The new 

form of systemic 

intervention 

strategies and 

strategies 

addressing power 

Due to such characteristics, like the systematic arrangement, high detail, large extent, 

regulation of behaviors, and instrument of power researchers and practitioners might promote 

new forms of systemic interventions and strategies addressing power. For example, through 

deep, wide, and systematic analysis of legal systems (e.g. national, sub-national, or global), 

researchers may find concrete ways for minor but regular and consequent changes in it. Such 

changes might not provoke intensive political opposition, but informed by specific ST 

perspectives, might be more effective in promoting social changes. 

3) The shortcut 

way to widespread 

underused 

approaches in 

practice 

Implementation of ST ideas (or even whole parts of methodologies or social theories – see 

subchapter 5.1.3) into legal acts, or formal standards, covering whole states or even larger 

areas (like the European Union), might lead to widespread under-used approaches in policy-

making and practice. It might happen through obligatory execution of regulations informed by 

social knowledge by policy workers or through taking new measures inspired by the existing 

regulations or standards. 

4) A common 

“language” between 

researchers and 

practitioners 

Way of formulating legal regulations might become a common communication canal 

between researchers and practitioners. Scientists may present their recommendations in the 

form of exemplary regulations or at least in a more formalized manner. Orientation in the legal 

system might partly help to understand the environment of policy-making including 

limitations of this process and adjust recommendations or ready-made proposals to it. 

Scientists also may create some notes and more examples in a legal or formalized manner. 

This is an interesting and exploration worthy possibility for ST researchers, as well as lawyers 

and practitioners. 

5) Working in 

the ministry’s open 

door 

Working closely to legal context may help to be up to date with details and constructs of 

legal changes and policymaking at all. This may help in a more accurate design of practice-

oriented research and recommendations. Moreover, working in the legal context might 

facilitate information flow between social ST researchers and policy-makers. Such advantages 

might be taken through the collaboration of ST scientists with lawyers, who often closely 

collaborate with law and policy-makers, and are up to date with legal changes (specific role of 

legal studies in previous table), as well through direct relations with policy-makers, e.g. 
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through meeting and advisory groups in public administration. 

6) Points of 

reference for social 

movements 

Ready-made drafts of legal acts, thanks to their concreteness, might become points of 

reference for social movements and other forms of social mobilization and negotiations. They 

might play a role similar to IPCC reports, but in place of specific targets they offer specific 

solutions ready for discussion and further implementation. 

7) Help 

overcome some 

theoretical and 

methodological 

challenges 

Linguistic and intentional character, systematic arrangement, as well as and high detail of 

the legal system may help ST perspectives in relatively easy and quick analysis of legal 

aspects of public policy. As a result of high specificity, researchers may achieve an increased 

depth of inquiry, while the large extent may ensure its wide scope. In other words, many 

studies require extensive resources for conducting analysis, when the legal system is by its 

nature prepared for such analysis, with marked borders, being, simultaneously, the real tool of 

power. 

8) 

Formalization and 

„clri(simply)fication

” of social 

perspectives 

Introducing sociological and psychological ideas, methodologies, or theories into 

regulations and standards may require their formalization and clarification, but simultaneously 

may lead to simplification with negative consequences for their cognitive power. However, if 

only the general theoretical theses and methodological guidance were formalized, it may not 

lead to significant simplification ,but more social knowledge of users may be needed. 

9) Generation of 

unintuitive 

questions 

Analysis of the legal system through the lens of various social theories may lead to 

unintuitive and inspiring research questions. For example, what the relations between various 

branches, like labor law, company law, environmental law, and food law, are? What are 

implications of such relations for sustainability? In order to answer such alike questions, 

network analysis can be used. We can also look more systematically on large areas of social 

life regulated by law, what may result in taking into account stronger previously overlooked 

phenomena. Moreover, there may be attempts of operationalizing different branches or parts 

of law in the frames of various theories, like different parts of law conceptualized as elements 

of various social practices or parts of niches. Such questions and ideas may be fruitful and 

interesting, both for ST and legal researchers. 

10) The way for 

interdisciplinary 

collaboration 

Introduction of legal studies into other fields of social research, may be a good way for a 

new form of interdisciplinary collaboration. Such collaboration may take place between legal 

researchers and other social researchers during drafting formalized recommendations or ready-

made projects of legal acts for policy-makers. In this case, jointly created legal acts may be 

common denominator facilitating collaboration and point concentrating work efforts. 

Moreover, combining different social ideas, theories and methods with legal ways of thinking 

may itself have interesting and valuable implications. 

 

3. Ways of using TLA 

Undoubtedly, a lot of TLA’s ideas are not new but this approach offers some 

systematization of practical utilization of ST-based recommendations, and stresses some, 

often overlooked or underdeveloped, aspects of this process. Moreover, it provides a lot of, 

rather, original and new approaches, especially rooted in specific legal points of view. To be 
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detailed, the three main ways of realizing translational goal by TLA (2): direct translation into 

policy instruments, general policy approaches, and policy-making tools and solutions. 

 

3.1. Direct translation into policy instruments (DTP) 

I would like to start with one flexible assumption, which is not any strong theoretical or 

empirical statement, but rather a tool to organize and facilitate thinking process. The 

assumption is that law-makers have certain mental models. Mental models could be described 

as “cognitive representations of external reality” (Jones et al., 2011). The concept of mental 

model was proposed by Kenneth Craik (Craik, 1943, Jones et al., 2011: 46).  However, it is 

worth to stress that mental models do not have to be interpreted from the psychological point 

of view, but also as simple justifications of legal acts in the view of legal positivism, social 

discourses, or elements of social practices or niches. The latter may be particularly useful in 

the case of sustainability transitions, because conceptualization of mental models as elements 

of practices or niches (which in turn could be understood as social practices, Geels, 2011: 37), 

may help in studying and supporting alternative perspectives-informed mental models 

widespread in sustainability policy-making (6), as well as be more compatible with MLP and 

PT.  

Mental models of law-makers include certain ideas about creating law and existing 

regulations partly reflect the authors’ worldviews (Gizbert-Studnicki, 1992). Such mental 

models might be influenced by, e.g. economical, technological, or sociological ways of 

thinking. This is the input into law-making process. During making law such mental models 

are implemented into legal acts. The process is presented in the diagram below. And the other 

way round, mental models may be, at least partly, reconstructed from existing legal acts. 
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Diagram 2. Analysis of mental models in law-making 
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Such assumptions lead to the following central questions: what existing mental models 

(EMM) can be reconstructed from legal acts? How alternative mental models (AMM), 

informed by, not widely used but potentially very valuable, perspectives, such as social 

practice theory, multi-level perspective, degrowth could be prepared for implementation? 

How have existing models been implemented into the legal system? And finally, how 

alternative models could be systematically implemented into legal system?  

The answers to questions may be given using the procedure outline in the next chapter. 

The content analysis is mainly focused on answering the first and the third questions, namely, 

what mental models could be reconstructed from existing legal acts and how alternative 

mental models could be prepared to be implemented into such acts? Meanwhile, 

implementation analysis aims to answer the second and the fourth of these questions, that is, 

how existing mental models have been implemented into legal acts and how alternative 

mental models could be implemented into them? In other words, content analysis is focused 

on policy governance instruments, while implementation analysis on the forms of bringing 

them into action. The answer to the fourth question may have a form of ready-made legal acts 

and formal standards which might be the subject of discussion with lawmakers and other 

experts, and directed to pilotage and implementation 

It is worth to stress that there are analysis similar in many aspects to DTP, however, it 

seems that they are rather exemplary reconstruction and assessment of, implemented in 

formal documents, paradigms, as well as proposition to take into account alternative ones. 

DTP, in turn, is concretely defined approach which calls for systematic analysis of wide range 

formal documents, as well as intentional implementing AMM into ready-made projects 

(Shove, 2015; Spurling, McMeekin, et al. 2013: 40-46). 

 

3.2. General policy approaches (GPAs) 

While the previous way of realizing translational goal is to implement alternative mental 

models into specific legal acts or formal standards, the second way aims to construct more 

abstract and general policy approaches (GPAs) on these models. GPA is understood as 

standardised system of guidelines which can be easily used by law- and policy-makers. Good 

examples of such approaches are concepts in governance (Bevir, 2009: 3-4), like the New 

Public Management (O’Flynn, 2007: 354-358; Wiesel and Modell, 2014: 177-179), Public 

Value Management (Bao, Wang, et al. 2012; O’Flynn), New Public Governance (Rhodes, 

1996; Wiesel and Modell, 2014: 178-180), Multi-level Governance (Piattoni, 2009), or Neo-

Weberian State (Byrkjeflot, Gay, and Greve, 2018). There are also environmentally focused 

approaches, like Environmental Management System introduced by ISO 14001 (Curkovic and 

Sroufe, 2011). 

 In the direct translation, we can make following central questions: what existing mental 

models could be reconstructed from particular GPAs? How have these models been 

implemented into GPAs? How alternative mental models could be prepared for such 

implementation? And finally, how these alternative mental models could be systematically 

implemented into GPAs? Answers to the questions may be obtained with the help of TLA 

procedure. Similarly to direct analysis, they could take the form of general policy approaches 

suitable for practical use. What is hopeful when it comes to alternative mental models 
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informed by social practice theory, multi-level perspective, behavioural insights, and 

degrowth, there are numerous instances of developing such practice-oriented approaches. 

 In the case of MLP there is a holistic framework supporting policy-makers and 

practitioners in carrying out sustainability transitions (EEA, 2019). Moreover, with MLP they 

are related such approaches, like Strategic Niche Management (Kemp, Schot, and Hoogma, 

1998) and Transition Management (Kemp, Loorbach, and Rotmans, 2007). A lot of policy 

approaches were formulated in widely understood behavioural insights, e.g. the BASIS 

(OECD, 2019) or COM-B and the Behaviour Change Wheel (Michie and West, 2013). It 

seems that there are more difficulties in formulating GPAs based on PT. However, some of 

such approaches have been created, e.g. concepts of reframing, substituting, and changing 

how practice inter-lock (Spurling, McMeekin, et al., 2013), shrinking and growing a practice, 

hybridization/embedding, and conveyor‐belt/scaling‐up (Hausknost, Haal, et al., 2018: 4, 10-

11), Reflexive Systems of Practice (Graham, 2018), or Change Points (Watson, Browne, et 

al., 2020). In the degrowth there are attempts to formulate practice-oriented policy approaches 

as well, which include inter alia operationalization of degrowth business model (Khmara and 

Kronenberg, 2018), operationalization degrowth transition with the help of multi-level 

perspective and sustainability transitions approach (Vandeventer, Cattaneo, and Zagrafos, 

2019; Khmara and Kronenberg, 2020), adoption of practice theory to study 

institutionalization process of degrowth (Joutsenvirta, 2016), or formulating legal component 

to degrowth that is literally related to TLA (Garver, 2013). 

 Certainly, there is a need for further development of GPAs based on alternative 

perspectives, as well as ways for their combinations and collaborations between researchers. 

It does not have to be based on theoretical integrating different approaches, which could be 

difficult because of paradigmatic differences (Shove, 2011: 263). Possible is joint creation of 

GPAs, their coordination, or joint effective promotion and presentation to policy-makers and 

other practitioners (Strzałkowski, 2018:1358). However, there is possibility to experiment 

with combining paradigmatically different perspectives in integrated policy framework. For 

example, in case of hierarchical solution within Multidisciplinary Insights Approach (MIA) 

(Strzałkowski, 2018a), a primacy could be granted to PT, followed by MLP treated as 

“analytical cover” on PT (Geels, 2011: 37; Strzałkowski, 2018b: 128-129), BI to be used 

complementarily if their recommendations are not in conflict with ones from “higher” 

perspectives. Same concerns neoclassical economics or legal studies (Strzałkowski, 2018a: 

1363, 1370-1374). Degrowth, in turn, could constitute “strategic perspective” for 

interventions informed by previous ones (Strzałkowski, 2017). Intervention recommendations 

from such framework, named MIA-PMBD (PT, MLP, BI, degrowth), could be then 

implemented by TLA (e.g. in the GPA form) and assessed through interviews with 

practitioners (e.g. in the form of talks about “hypothetical interventions”, similarly like Rapp, 

Marino, et al. 2017: 16-20 or Strengers, Moloney, et al. 2015: 67-71 in the case of PT), pilot-

studies, experiments, or modelling. 

 

3.3. Policy-making tools and solutions (PTS) 

The third way of realizing translational goal is creating tools and other solutions for 

policy-makers that help them in utilizing alternative perspectives. While the second way is 
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focused on creating applicable policy approaches, in the sense of the merit content, the second 

way is based on expressing such approaches (or only single recommendations) in the forms 

suitable for day-to-day policy-makers’ work, e.g. toolkits, guidebooks, catalogs of 

intervention methods, reports, games etc. First way, is focused more on “external” policy 

instruments, like legal acts, official documents, or systemic policy activities than on practical 

“gadgets”, used in performing daily duties of policy-makers. However, there is no clear 

demarcation between these groups and the division has been made mostly to organize 

thinking. 

One of GPAs based on PT is Change Points approach. This GPA has been translated into 

administrative tool – Change Points toolkit (Hoolohan, et al. 2018). Similarly, COM-B and 

Behaviour Change Wheel were described in the practical guidebook (Michie, Atkins, and 

West, 2014), and BASIS in the form of toolkit (OECD, 2019). Moreover, there is a number of 

reports presenting examples of BI utilization (Lourenço, Ciriolo, et al. 2016; OECD, 2017; 

World Bank, 2015). MLP approach to sustainability transitions has been presented also in the 

form of report (EEA, 2019). Tools for policy-makers can also present a wide range of 

perspectives, which is compatible with Shove postulate (2011: 263) and MIA based on it 

(Strzałkowski, 2018a), as well as realized by publication of Michie, West, et al. (2014). 

Moreover, there is an option for creating institutions of knowledge brokers, like behavioural 

insights teams (Mukherjee and Giest, 2020). 

4. TLA procedure  

The three ways of using TLA, outlined in the previous chapter, could be undertaken by 

applying presented procedure. Despite that it fits best the direct translation to legal acts, it 

may be used, after some potential modifications, also in two other ways. The stages No. 2,3, 

and 4 correspond to the central TLA questions (5.1). 

 

4.1. Stage 1: Preparation for analysis (PA) 

4.1.1. Sub-stage 1: Selection of perspectives and goals 

The use of TLA should be preceded by preparation for analysis. During the sub-stage 1, 

the first issue is selection of perspectives on which TLA will draw. The second issue is setting 

a specific goal for research or intervention, which can take form of translating 

recommendations from these perspectives into law and public policy (translational goal), 

developing certain perspectives or making new empirical insights. These take place in 

a specific context, like e.g. energy transition, nature protection, health, or labor policy. 

Moreover, the goal can address specific problem, like e.g. energy consumption or overeating. 

The next stages and sub-stages are suited for translational goal. In case of other goals, certain 

stages or sub-stages may be omitted or modified. 

4.1.2. Sub-stage 2: Appropriate conceptualization of perspectives and 

recommendations 

Previously selected perspectives should be appropriately conceptualized for the purpose of 

achieving selected goals. Regarding translational goal, there may be the need for detailing and 
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clarification of the perspective, as well as formulating understandable, precise, and applicable 

practical recommendations. In case of practice theory, literature on computer modelling of the 

theory may be helpful (e.g. Narasimhan, Roberts, et al. 2015). 
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4.1.3. Sub-stage 3: Preparing tools and logic of analysis 

Analysis may be facilitated by adopting suitable tools. For the translating goal they may 

include structured database of recommendations and legal acts, as well as qualitative analysis 

software. Due to these instruments, analysis, through analytical software, of legal acts through 

the lens of selected, properly conceptualized perspectives and connection with specific 

regulations with promising recommendations.  

Before beginning the analysis, the general logic of it can be chosen, as well as specifying 

other methodological aspects, e.g. selecting analytical methods. When it comes to analytical 

logic, it may take three exemplary forms. Firstly, the analysis could be directed by the 

problem or social practice of interest. In such a case, analysis is not limited to specific legal 

acts and could be conducted through a wide range of such acts. Central research problem or 

chosen social practice would indicate related legal acts or formal standards, as well as 

promising recommendations. 

Secondly, from the beginning, the analysis could be oriented on particular legal act. For 

example, determining the most important social problems implicated by such acts and 

potential recommendations, which might be implemented. However, the starting point could 

be also focused on the dynamics and relations between different legal acts, not only on 

content of a singular act (more on legal perspectives on inter-acts dynamics in Kelsen, 2014: 

142-143, 295-401). For instance, they could randomly select a number of legal acts or 

standards, and study formal and social relations between them, as well as their importance for 

the sustainability transition. This might lead to generation of some unintuitive questions about 

the importance and connections between different branches of regulations and areas of social 

life, e.g. energy, health, labor, pension system, or insurance system. 

 Thirdly, the analysis could be directed by previously chosen recommendations from 

adopted perspectives. It could be possible to select and study these legal acts and social 

problems/practices which are most susceptible to implementation of specific 

recommendations, as well as these in which such implementation might be most possible and 

fruitful. 

 

4.2. Stage 2: Existing mental models analysis (EMMA) 

4.2.1. Sub-stage 1: Mental models identification 

The first step of EMMA (and content analysis at all) is based on examining mental models 

on which analyzed legal acts are already built. The aforementioned may include reading 

official justifications of legal acts drafts, media releases, documents containing assumptions 

of legal acts drafts, watching broadcasts of parliamentary sessions and other law-making 

bodies, or analyzing other materials related to the legislative process. Mental models may be 

also studied through direct talks with legal acts’ authors. These methods are also part of the 

teleological static interpretation of legal acts, which aim to extract the original intent of the 

legal acts’ authors to interpret such acts in accordance to this intent (Chauvin, Stawecki, 

Winczorek, 2016: 249-250). 

Another way to study existing mental models is based on acquiring some background 

knowledge in economics and technological approaches that are being often applied in the 
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sustainability field regulated by analyzed legal acts. Such learning could be based on 

a literature review or talk with experts. In that way, prediction of possible mental models of 

the authors of these legal acts is possible with further ability to localize and understand 

elements of these models in legal acts.  

The models may be also reconstructed from legal acts themselves. However, in case of the 

reconstruction of mental models directly from legal acts, there may be needed some 

background knowledge, because, otherwise, specific, economic- or technological-informed, 

regulations may not be noticed. The reason for such a situation is that regulations may not 

demonstrate mental models on which they are built, clearly and understandably. 

 

4.2.2. Sub-stage 2: Mental models assessment 

The second sub-stage of EMMA is assessing the advantages and disadvantages of the 

already implemented mental model. Such evaluation could be conducted through the lenses of 

selected, alternative perspectives. 

4.2.3. Sub-stage 3: Analysis of ways of mental models preparation 

And the final sub-stage is to study the way in which the existing mental models have 

been prepared for implementation. The step includes localization of regulations implementing 

the existing models, however, the analysis is not focused on implementation ways themselves 

(this is the domain of implementation analysis started by stage 4), but on features of the 

implemented models. Namely, taking into account examples of regulations implementing, the 

existing models, we could ask what features of these models (e.g. simplicity, clarity, 

applicability), facilitated their implementation into these legal acts. 

 

4.3. Stage 3: Alternative mental models analysis (AMMA) 

4.3.1. Sub-stage 1: Initial analysis phase 

The initial phase of the AMMA is devoted to determining, when recommendations 

implicated by selected perspectives, contribute additional value to legal acts or formal 

standards under analysis, how big this value is, or where such additional value would be the 

greatest. That is a rather superficial and cross-sectional analysis based on a quick review of 

analyzed materials (acts or standards) or ready-made descriptions of them, e.g. in scientific 

papers or reports. In  case of problem-directed analysis, it is possible to determine which 

analytical parts of related regulations might be significantly improved by implementations of 

recommendations, or where improvement is needed most. 

 In that way, the division of analyzed material in terms of modification desirability is 

possible, and would facilitate the next analytical phase. However, it may be that there are no 

legal acts or standards regulating particular social practice or regulating them in an important 

dimension. In such a case, the lacking part of regulation also could be labeled as one of the 

analytical parts. The same procedure could be undertaken in the cases of two other analysis 

logics. 
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4.3.2.Sub-stage 2: General analysis phase 

The goal of the general analysis is to indicate specific places for legislative intervention in 

legal acts. The analysis could be based on systematic and detailed scrutiny of selected 

analytical parts defined during the previous phase, localizing fragments of regulations which 

should be addressed (intervention places), choosing promising recommendations for them, 

and drafting general contours or ideas of recommended changes. If a particular analytical part 

was designed on the basis of lacking appropriate regulations, the general analysis could be 

focused on choosing promising recommendations, on which new regulations might be drawn , 

and drafting general contours or ideas of such new regulations. 

4.3.3.Sub-stage 3: Specific analysis stage 

The specific analysis phase is the last and central phase of the content analysis. The role 

of it is a deep scrutiny, through the lenses of chosen recommendations, intervention places, 

and formulating detailed scope and construction of proposed changes or new regulations. It is 

not about formulating ready-made projects of legal acts (this is dedicated to the AMMA in 

stage 5) but creating, with support of CSCA, detailed mental models of new solutions or 

interventions.  

 Such detailed mental models of new interventions should be prepared in a way that 

they can be implemented into legal acts. To, at least partly, fulfil this postulate, during the 

creation of the models, we may follow some of the criteria related to the crucial features of 

legal system (see table 1) and their implications for scientific, and other, perspectives (see 

table 2). These criteria include, e.g. precise language, systematic arrangement, or high detail. 

The outcome of content analysis described in the subchapters 4.2 and 4.3 could be 

implementation-oriented mental models of possible interventions, which are based on 

recommendations from selected perspective, and which could be implemented into ready-

made projects of legal acts or formal standards. Moreover, results of the content analysis 

could indicate specific places in acts and standards where such mental models would be 

implemented. These places could represent a need for modification of existing legal acts 

(formal standards) or create new acts (standards).  

The aim of content analysis is the creation of intervention mental models that are better 

prepared for implementation, than general experts’ recommendations, into legal acts or formal 

standards. However, if during implementation process it seems that this is not the case, it is 

possible to return to content analysis and improve the mental models (iterative approach). 

4.3.4.Parallel sub-stage: Comparative and supportive content analysis (CSCA) 

The CSCA aims to compare features of already implemented, existing mental models, 

determined in the third sub-stage of EMMA and features of alternative mental models, which 

could be designed on the basis of selected perspective-based recommendations. Such 

comparison may indicate differences between both kinds of mental models and suggests what 

changes should be introduced to prepare (further than in the PA) alternative mental models 

better for  implementation into legal acts. 
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4.4. Stage 4: Existing mental models implementation analysis (IEMMA) 

4.4.1.Sub-stage 1: Implementation ways identification 

While the first sub-stage of the EMMA aims to identify already implemented existing mental 

models, IEMMA identifies the particular ways (e.g. legislative techniques, kind of legal acts) , 

by/through which these models have been implemented into legal acts. Examples of such 

implementation ways are presented in chapter 5. 

4.4.2. Sub-stage 2: Implementation ways assessment 

While EMMA aims to assess advantages and disadvantages of already implemented 

existing mental models, IEMMA asses advantages of the particular ways in which these have 

been implemented into legal acts. 

 

4.5. Stage 5: Alternative mental models implementation (AMMI) 

4.5.1.Sub-stage 1: Decisions on implementation ways 

This sub-stage is dedicated to choosing particular ways of implementation of alternative 

mental models. 

4.5.2.Sub-stage 2: Writing regulations 

When implementation mode, form, and preferred relation to existing measures are chosen, 

writing concrete regulations of legal acts, formal standards, or  designing socio-organizational 

activities can be undertaken. During the writing process, there could be used legislative 

guidebooks, e.g. for the European Union
1
. In Poland, legislative directives are included in the 

PM’s regulation
2
. 

4.5.3.Parallel sub-stage: Comparative and supportive implementation analysis (CSIA) 

The AMMI could be supported by the CSIA, which aims to determine how existing 

implementation solutions, studied during IEMMA, fit into alternative mental models 

implementation needs. 

 

4.6. Parallel stage: Effect feasibility assessment (EFA)  

EFA is introduced to stress a need of taking into account wide range of factors, which 

influence diffusions, utilization, and making effects of scientific knowledge on policy making 

(Hoffmann, Klein, and Pohl, 2019: 37-39). This distinction has been proposed by Robert F. 

                                                 
1
 Joint practical guide of the European Parliament, the Council and the Commission for persons involved in 

the drafting of European Union Legislation, EUR-Lex, https://eur-lex.europa.eu/content/techleg/EN-legislative-

drafting-guide.pdf (accessed 6 November 2019). 
2

 Regulation of Prime Minister of 20 June 2002 on “Principles of legislative technique”, official 

consolidated version, online system of legal acts, 

http://prawo.sejm.gov.pl/isap.nsf/download.xsp/WDU20160000283/O/D20160283.pdf (in Polish, accessed  6 

November 2018). 
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Rich, while the knowledge diffusion means reaching their addressees, e.g. by official reports. 

The use of it is usage of knowledge in decision making, e.g. as an argument in discussions, 

support in thinking process. Finally, the effects making takes place, where there are signs that 

the use of knowledge has led to concrete outcomes, e.g. in projects of legal acts or formal 

standards (Frieske 1990: 152, Rich, 2017: xxvii-xxviii, Rich, 1991: 331). 

5. TLA in action – translating alternative mental models into policy instruments 

In this chapter, I would like to make some “speculative” examples (Spurling, McMeekin, 

et al. 2013: 6) of the outcomes of TLA direct translation into policy instruments (5.1), namely 

formal regulations. It is important to stress that they have purely illustrative character, as well 

as superficial, sketchy, and radically simplified. That is why absolutely do not have character 

of any policy recommendations. In a more in-depth research, implementation process could 

be significantly more complex, TLA procedure is used to a much greater extent, and 

developed. 

Before writing AMM-informed regulations, according to the procedure, we must make 

decisions on implementation paths (6.5.1). Analysing existing regulations (sub-stage 1 of 

IEMMA, 6.4.1) implementation modes and forms can be distinguished. The implementation 

mode refers to ways in which mental models could be translated into regulations, especially 

taking into account structure and content of the regulations. Implementation form, in turn, 

means character of act containing regulations. Moreover, it would be possible to propose 

possible relations of new regulations, informed by AMM, to existing ones, mainly 

considering location, scope, and “invasiveness” of new regulations. 

 

5.1. Implementation modes 

5.1.1.Detailed instructions 

Many regulations instruct addressee, step by step, how they should behave. Probably this 

mode is most commonly associated with law, as it establishes specific orders, prohibitions, 

rights, and obligations. For, example, the Polish Labor code
3
  provides that: 

 

(Article 141) § 1. The employer may introduce one break from work not included in the 

working time, in the amount not exceeding 60 minutes, intended for eating a meal or settling 

personal matters. 

§ 2. The break from work referred to in § 1 is introduced in the arrangement collective work 

or work regulations, or in an employment contract, if the employer is not covered by 

a collective labor agreement or is not obliged to establish work regulations.
4
 

                                                 
3
 Statute of 26 June 1974 – Labor code, consolidated version of 25 September 2019, Online system of legal 

acts, http://isap.sejm.gov.pl/isap.nsf/download.xsp/WDU19740240141/U/D19740141Lj.pdf (in Polish, accessed 

17 July 2020). 
4

 Existing examples of the Polish legal acts are translated from Polish by Google Translate, 

https://translate.google.pl (26 October 2019). The use of Google Translate allows for saving the time of 

translating complicated legal texts but also may ensure some reliability and comparability, which may be 

advisable in the case of working on legal acts or other formal texts. 
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These provisions reflect neoclassical economic mental model. How AMM could be 

implemented in such a way? In the case of PT, Southerton, Díaz-Méndez, and Warde (2011: 

28, 34) suggest that collective eating, at defined time, may lead to “benefits of scale regarding 

the provision of food” and a healthier diet. Meanwhile, they propose an idea of working hours 

reduction to guarantee appropriate income in the degrowth economy (Jackson, 2009: 134). 

Speculative example of implementation of these recommendations in the above regulations 

might be as follow (changes in bold): 

 

(Article 141) § 1. The employer introduces one break from work included in the working 

time, in the amount of 60 minutes, intended for eating a meal. 

§ 1a. The break length is 40 minutes if the workplace is equipped with a collective 

eating facility, like a canteen or a buffet. 

§ 1b. The break is between 12:00 and 15:00. 

§ 2. The break from work referred to in § 1 is introduced in the arrangement collective 

work or work regulations, or in an employment contract, if the employer is not covered by 

a collective labor agreement or is not obliged to establish work regulations. 

 

As mentioned at the beginning of the chapter, such speculative example have purely 

illustrative functions. The proper projects of legislation require much more analysis, 

discussions, and meeting with stakeholders. Moreover, changes in certain regulations often 

need further changes in others. Nevertheless, presentation of scientific recommendations in 

the form of regulations might be much more understandable for policy-makers than long 

reports, and may lead to their interest, reflection, and lively discussion. 

5.1.2.General ideas and guidelines 

Law often provides only general ideas and guidelines which could be interpreted in 

a variety of manners. However, this does not mean that the interpretation may be arbitrary or 

against the goal of regulations, because execution of such provisions is controlled by courts. 

This implementation mode often appears/ is easily noticeable in  case of EU directives, which 

provide general goals, ideas, and guidelines, while the specific ways of achieving the goal are 

formulated by the member states. For example, the EU renewable energy directive 

(2018/2001)
5
 provides: 

 

(Article 21, paragraph 6) Member States shall put in place an enabling framework to 

promote and facilitate the development of renewables self-consumption based on an 

assessment of the existing unjustified barriers to, and of the potential of, renewables self- 

consumption in their territories and energy networks. That enabling framework shall, inter 

alia: 

                                                 
5
 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources, EUR-Lex, https://eur-lex.europa.eu/legal-

content/EN/ALL/?uri=CELEX:32018L2001 (accessed 29 October 2019). 
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(a) address accessibility of renewables self-consumption to all final customers, including 

those in low-income or vulnerable households; 

(b) address unjustified barriers to the financing of projects in the market and measures to 

facilitate access to finance; 

(c) address other unjustified regulatory barriers to renewables self-consumption, 

including for tenants;  

(d) address incentives to building owners to create opportunities for renewables self-

consumption, including for tenants;  

(e) grant renewables self-consumers, for self-generated renewable electricity that they 

feed into the grid, non-discriminatory access to relevant existing support schemes as well as 

to all electricity market segments;  

(f) ensure that renewables self-consumers contribute in an adequate and balanced way to 

the overall cost sharing of the system when electricity is fed into the grid.  

Member States shall include a summary of the policies and measures under the enabling 

framework and an assessment of their implementation respectively in their integrated 

national energy and climate plans and progress reports pursuant to Regulation (EU) 

2018/1999. 

 

Let’s elaborate on some more steps of TLA procedure than in the previous case. Starting 

from the sub-stage 1 of the EMMA (6.2.1), the regulation seems to be based on assumption 

that consumer is quite rational, becoming a prosumer is driven mainly by financial profit-

seeking. Therefore consumer already has motivation to become a prosumer, but there may 

exist numerous barriers which prevent or discourage them from this. This, as well as adopted 

vocabulary, could be interpreted as implementation of neoclassical economics-informed, 

rationalist, and regulatory model. Consequently, directive calls for addressing “injustified 

barriers to the financing”, “other unjustified regulatory barriers”, as well as “all electricity 

market segments”. However, the directive also takes into account the specific role of tenants, 

and calls for “address incentives to building owners to create opportunities for renewables 

self-consumption, including for tenants”. 

During sub-stage 2 of EMMA (6.2.2) it may be concluded that the existing mental model 

of directive has many weaknesses from the social practice theory point of view. Firstly, it 

assumes that people already have, quite sufficient, motivation to become prosumers, and, 

secondly, that this is mainly financial motivation. However, such assumptions might not be 

entirely true. Consequently, applied in the directive, a quite passive approach, which is based 

on removing barriers and offering incentives, might turn out partly ineffective. Thirdly, the 

applied models seem to assume that prosumers are quite similar, however, it stresses specific 

situation of “low-income or vulnerable household” and tenants. Fourthly, they present 

prosumers rather as separated individuals than persons entangled in networks of social 

relations and institutions, and thus, they might overlook a lot of possible effective intervention 

methods. It is important to stress, that this critical assessment does not suggest that economic, 

regulatory, or rationalist measures are not important, but that they might be successfully 

supported or modified by other policy perspectives, including alternative sustainability ones. 

Consequently, during the AMMA (6.3) it may be conclude that the alternative mental 

models could be informed by the social practice theory and may address some of the 
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weaknesses of existing mental models, described above. Firstly, they might suggest that 

promoting renewable energy prosumption should be based more on actively recruiting 

prosumers through as many channels as possible (Shove, Pantzar, and Watson, 2012: 66-73). 

Pre-existing motivation to become prosumer might be insufficient or even inexistent. 

Secondly, more kinds of measures, apart from targeting economic motivations based on 

removing regulatory barriers, or appealing to rational thinking of individuals, should be used. 

This is important because, as study of Kotilainen and Saari (2018: 17) suggested, non-

economic factors taken toghether (e.g. prosumers’ understanding of support scheme, limited 

bureaucracy, and available information on production and consumption of energy), acting 

through, e.g. perceived ease of use, can be more effective in increasing consumers’ attitude 

towards use of renewable energy technologies than economic factors. As practice theory 

assumes, social practices consist of a number of different elements, and all kinds of such 

elements should be addressed, e.g. maybe there is wider need of knowledge and competence 

on way of purchasing renewable technologies, information on support schemes, or of 

meanings related to perceived ease of use such technologies, which was an important factor in 

Ktilainen and Saari research (2018:14, Spurling, McMeekin, et al., 2013: 10, 22). Moreover, 

renewable energy technologies themselves could be treated as integral elements of social 

practice or practices, and their exploration depends of linkages with other elements and 

practices, e.g. availability of shops with such technologies, suitable places to install them, as 

well as on possible different functions of renewable energy production itself, e.g. fulfilling 

energetic need of households, farms, small businesses. 

 Thirdly, differentiation of social practices in which different consumers are engaged, 

should be taken into account, e.g. differences between single-family houses, blocks of flats, 

small shops, supermarkets, offices, churches, schools, or hospitals (Shove, Pantzar, and 

Watson, 2012:37-39). For example, many blocks of flats, supermarkets, offices, churches, 

schools, hospitals could be parts of broader bundles or complexes practices (Shove, Pantzar, 

and Watson, 2012: 84-87), namely organizational structures, like housing communities or 

cooperatives, corporations, religious organizations, local governments, or states. Such 

structures might be used to widespread prosumption among their organizational units, e.g. by 

collaborations between local governments or other public and management bodies of the 

structures. Moreover, local governments or public bodies might try to reach a certain 

reference level of prosumption. 

 And fourthly, it should be concidered/taken into consideration that consumers 

participate in a variety of different social practices, their behavior is greatly structured by 

daily routines, and many decisions are rather unconscious and “irrational”. Depending on 

different practices, their functions and relations between them, promotion of prosumption 

could be different. Such networks, routines, and crossovers of social practices, in which 

consumers are entangled, might be utilized to widespread prosumption, e.g. prosumers could 

be recruited through the practices of studying, working, regular shopping, visiting public 

institutions, or during renovations of houses (Judson and Maller, 2014: 505). 

The alternative mental model created during the AMMA could be implemented into 

directive above by adding the following letters d-g after the letter c:   

(d) provides active activities engaging consumers in prosumption through many 

channels, including universities, workplaces, shopping places, and public institutions, 
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(e) provides engaging and coordinating programmes dedicated and appropriated to 

specific social practices and actors, including single-family households, blocks of flats, 

housing cooperatives, retail and service points, schools, hospitals, or public buildings, 

(f) introduces collaborative measures, coordinated by, e.g. designated public bodies or 

local governments, with private and civic structures, such as housing cooperatives, retail or 

service corporations, business organizations, religious or non-governmental organizations, 

aiming to achieve established, reference goals of prosumption, 

(g) ensures that measures from letters (d)-(f) address all kinds of elements of social 

practices, including needed artefacts, infrastructure, competence, advice, information 

(including rules of existing support schemes and available information of energy 

production and consumption), and underlines ease of becoming a prosumer, 

 

I would like to provide a couple of remarks to the modified regulation. After 

implementation practice theory-inspired ideas (alternative mental models) into draft 

regulations above, it might be easier to present them to policy-makers and to bring them into 

a binding legal act. All of these, of course, should be done after the full legislative and social 

consultation process. Moreover, three dimensions of implementing these alternative mental 

models into law and policy could be distinguished. 

Firstly, it happens in the literal dimension, because addressees of this speculative legal act 

received specific guidelines to follow. However, secondly, implementation above could be 

treated as a more general invitation to a new way of thinking, that is thinking broader about 

a network of different social practices and their dynamics. Not only interpreting reality 

primarily through the neoclassical economic lenses of rational consumers and markets. 

Finally, implemented changes introduce the practice theory-specific vocabulary. This might 

begin the process of normalization of use of this alternative perspective in policy, e.g. by 

interesting some policy-makers and decision-makers to explore it further. Moreover, as Sapir-

Whorf hypothesis suggests, language also influences humans’ perception and experience 

(Gizbert-Studnicki, 1992: 149-150). There is also a possibility to make a description of this 

theory in soft law, e.g. in European Commission communication, to which reference could be 

placed near the regulations presented above. 

5.1.3. Theoretical lenses and methodologies 

As the third implementation mode - identification of the implementation of detailed 

methodology, which could be followed by addressees of regulation or formal standard to 

realize certain goals. Such methodologies could be obligatory (e.g. in hard law) or facultative 

(e.g. in soft law, formal standards, or working documents). Below is an outlined example of 

facultative methodology. However, it is used by European Commission in making formal 

decisions, consequently, its practical significance is high. 
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European Commission communication on guidelines of the assessment of horizontal 

mergers provides
6
: 

 

(Paragraph 5) The purpose of this notice is to provide guidance as to how the 

Commission assesses concentrations (5) when the undertakings concerned are actual or 

potential competitors on the same relevant market (6). In this notice such mergers will be 

denoted ‘horizontal mergers’. 

(Paragraph 28) Products may be differentiated (32) within a relevant market such that 

some products are closer substitutes than others (33). The higher the degree of substitutability 

between the merging firms' products, the more likely it is that the merging firms will raise 

prices significantly (34). For example, a merger between two producers offering products 

which a substantial number of customers regard as their first and second choices could 

generate a significant price increase. (…) 

(Paragraph 29) When data are available, the degree of substitutability may be evaluated 

through customer preference surveys, analysis of purchasing patterns, estimation of the 

cross-price elasticities of the products involved (38), or diversion ratios (39). In bidding 

markets it may be possible to measure whether historically the submitted bids by one of the 

merging parties have been constrained by the presence of the other merging party (40). 

 

The example demonstrates how straightforward the legal implementation of scientific 

perspective could be, in this case, neoclassical economics. While above document adopted 

rather qualitative approaches, a lot of legal acts introduce mathematical formulas, e.g. point 1 

of Part C of Annex V of renewable energy directive
7
. Another example is EC analytical grids 

on state aid to infrastructure, which, however, are not even soft law but purely working and 

informative documents, and do not represent official position of EC
8
. We may ask, if it is 

possible and helpful to implement alternative perspective in similar way, but maybe more 

qualitative, manner, e.g. criteria of degrowth business model (Khmara and Kronenberg, 

2018), Change Points toolkit (Hoolohan, et al. 2018), or MLP framework EEA, 2019 is? 

These suggestions show that the same, alternative perspective-informed, AMM could be 

firstly translated into general policy approach (5.2), then into policy tool and solution (5.3), 

and directly translated into policy instrument (5.1).      

5.1.4. Experts or expertise 

Sometimes regulations do not determine certain issues but delegate decisions to experts or 

expertise. Often it may be simpler than providing detailed instructions, in particular in 

                                                 
6
 Guidelines on the assessment of horizontal mergers under the Council Regulation on the control of 

concentrations between undertakings, European Commission communication of 5 February 2004, EUR-Lex, 

https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52004XC0205(02) (accessed 30 October 2019). 
7
 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources, EUR-Lex, https://eur-lex.europa.eu/legal-

content/EN/ALL/?uri=CELEX:32018L2001 (accessed 29 October 2019). 
8

 Analytical grids on state aid to infrastructure 2016 – 2017, European Commission, 

https://ec.europa.eu/competition/state_aid/modernisation/notice_aid_en.html (Accessed 18 July 2020). 

https://ec.europa.eu/competition/state_aid/modernisation/notice_aid_en.html
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complex cases. For example, the Polish Statute on spatial planning and development
9
  

provides: 

 

(article 5) Draft voivodeship spatial development plans, study of conditions and directions 

of spatial development of the commune and the local spatial development plan is prepared by 

persons who meet one of the conditions: 

(…) 3) have qualifications to practice the profession of urban planner in the territory of 

the Republic of Poland obtained on the basis of the Act of 15 December 2000 on professional 

self-governments of architects, construction engineers and urban planners (Journal of Laws 

of 2013, items 932 and 1650); 

4) have a university degree in architecture, urban planning or spatial planning; 

5) have a university degree in a field other than specified in point 4 and have completed 

postgraduate studies in spatial planning, urban planning or spatial management; (…) 

 

Or, the UE directive on the assessment of the effects of certain plans and programmes on 

the environment
10

  states: 

 

(Article 5, paragraph 2) The environmental report prepared pursuant to paragraph 

1 shall include the information that may reasonably be required taking into account current 

knowledge and methods of assessment, the contents and level of detail in the plan or 

programme, its stage in the decision-making process and the extent to which certain matters 

are more appropriately assessed at different levels in that process in order to avoid 

duplication of the assessment. 

 

These examples demonstrate how law could promote certain scientific disciplines (and 

neglect others) in policy making process. Consequently, we may ask, whether it is possible 

and reasonable to introduce to policy making, through binding regulations, soft law, or other 

formal ways, transitional researchers, sociologists, anthropologists, psychologists, or 

ecological economists to a greater extent? 

 

5.2. Implementation forms 

5.2.1. Hard law 

Hard law could be understood as “legally binding obligations” (Skjærseth, Stokke, and 

Wettestad, 2006: 1-2) and, from the perspective of Kelsen’s theory (Kelsen, 2009: 33), it is 

the only one to be classified as “law”. Hard law constitutes the core of legal system, 

                                                 
9
 Statute of 27 March 2003 on spatial planning and development, consolidated version of 22 October 2019, 

Online system of legal acts, 

http://prawo.sejm.gov.pl/isap.nsf/download.xsp/WDU20030800717/U/D20030717Lj.pdf (in Polish, accessed 29 

October 2019). 
10

 Directive 2001/42/EC of the European Parliament and the Council of 27 June 2001 on the assessment of 

the effects of certain plans and programmes on the environment, consolidate version of 21 July 2001, EUR-Lex, 

https://eur-lex.europa.eu/legal-content/PL/TXT/?uri=CELEX%3A32001L0042 (accessed 29 October 2019). 
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especially in the forms of constitutions, statutes, executive regulations, and local acts. In case 

of European Union, hard law contains regulations, directives, decisions, as well as treaties. 

Examples of use of this implementation form are placed in subchapters 5.1.1, 5.1.2., and 

5.1.4. 

5.2.2. Soft law 

As soft law are named acts which do not have binding character (Skjærseth, Stokke, and 

Wettestad, 2006: 1-2). Despite that, they can perform different important functions, such as 

expressing opinion or making recommendations, expressing political will, achieving 

compromises, setting the direction for future policies, or preparing to adopt hard law acts. In  

case of the EU, such acts include, e.g. recommendations, opinions, resolutions, declarations, 

and action programmes (Borchardt, 2017: 108-11). Examples of usage of  this implementation 

form have been presented in subchapter 5.1.3. 

5.2.3. Formal standards 

According to the regulation on European standardization
11

: 

 

‘standard’ means a technical specification, adopted by a recognised standardisation 

body, for repeated or continuous application, with which compliance is not compulsory, and 

which is one of the following: 

(a) ‘international standard’ means a standard adopted by an international 

standardisation body; 

(b) ‘European standard’ means a standard adopted by a European standardisation 

organisation; 

(c) ‘harmonised standard’ means a European standard adopted on the basis of a request 

made by the Commission for the application of Union harmonisation legislation; 

 

However, despite this regulation’s definition, formal standard could become de facto 

binding, when the binding legal act decides that (e.g. article 7, paragraph 4, letter b of 

renewable energy directive
12

).  

Polish Standard (which implements European Standard, which in turn implements 

International Standard) PN-EN ISO 50001:2018 Energy management systems – 

Requirements with guidance for use provides: 

 

                                                 
11

 Regulation (EU) No 1025/2012 of the European Parliament and of the Council of 25 October 2012 on 

European standardisation, amending Council Directives 89/686/EEC and 93/15/EEC and Directives 94/9/EC, 

94/25/EC, 95/16/EC, 97/23/EC, 98/34/EC, 2004/22/EC, 2007/23/EC, 2009/23/EC and 2009/105/EC of the 

European Parliament and of the Council and repealing Council Decision 87/95/EEC and Decision No 

1673/2006/EC of the European Parliament and of the Council, consolidate version of 7 October 2015, EUR-Lex, 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02012R1025-20151007 accessed 30 October 

2019). 
12

 Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources, EUR-Lex, https://eur-lex.europa.eu/legal-

content/EN/ALL/?uri=CELEX:32018L2001 (accessed 29 October, 2019). 
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5.2 Energy policy 

Top management shall establish an energy policy that: 

a) is appropriate to the purpose of the organization; 

b) provides a framework for setting and reviewing objectives and energy targets (see 6.2); 

c) includes a commitment to ensure availability of information and necessary resources to 

achieve objectives and energy targets; 

d) includes a commitment to satisfy applicable legal requirements and other requirements 

(see 4.2) related to energy efficiency, energy use and energy consumption; 

e) includes a commitment to continual improvement (see 10.2) of energy performance and 

the EnMS (AS: Energy Management System); 

f) supports the procurement (see 8.3) of energy efficient products and services that impact 

energy performance; 

g) supports design (see 8.2) activities that consider energy performance improvement. 

(…) 

 

By the quick analysis it may be concluded that this fragment of standard is dominated by 

rationalist management, neoclassical economic, technological, and natural sciences-informed 

mental models. Taking this into account, we might implement PT-informed mental models by 

adding new definitions and letters to the standard: 

 

Definitions  

Bundles – loose combinations of practices, basing on co-location and co-existence of 

practices, through which practices might influence each other, e.g. eating and watching 

TV, 

Complexes – close combinations of social practices which constitute new, irreducible to 

individual practices, entities in which practices depend on each other, e.g. cooking at home 

and washing dishes, (Shove, Pantzar, and Watson, 2012: 84-87) 

Person-hour – performing one social practice by one person for an hour, (Shove, 

Pantzar, Watson, 2012: 64-65) 

Shrinking – an intentional decrease of an amount of person-hours of particular social 

practice, (Hausknost, Haal, et al., 2018: 4) 

Social practice – a routinized type of behaviour which exists as a pattern that can be 

filled out by a multitude of single and often unique actions reproducing the practice, for 

example driving a car, shopping, working in the office, watching TV. A practice consists of 

a number of elements, including materials (e.g. cars), competence (e.g. steering wheel 

operating), and meanings (e.g. car as a symbol of convenience), which are recurrently 

integrated during performances of the practice. (Reckwitz, 2002: 149-150) (…) 

 

h) influence dynamics of social practices, taking into account their differentiation, 

specific connections, and all kinds of elements, 

i) supports, if it is possible, shrinking of the most energy-intensive practices and 

elements, as well as promotion of energy efficient practices, including ensuring appropriate 

recruitment canals, 
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j) targets energy-intensive bundles and complexes of social practices, taking into 

account their spatial and temporal aspects. (…) 

 

Drafts of standards can be created and submitted by everyone. However, to be  formal, it 

must be enacted by standardization body  (e.g. DIN, 2020, PKN, 2020). Taking this into 

account/consideration, perhaps transitional researchers should create and submit standards 

drafts informed by recommendations, GPAs (5.2), or PTS (5.3) based on such alternative 

perspectives, like PT, MLP, BI, or degrowth. For example, the STARProBio research projects 

aimed, inter alia, to develop standards for bioeconomy (STARProBio, 2020). 

5.2.4. Socio-organizational activities 

The implementation of mental models in the form of socio-organizational activities 

significantly differs from the previous forms. Socio-organizational activities are one of the 

legal forms of public administration’s actions, which catalogue was developed by Jerzy 

Starościak. In contrast to administrative regulations or decisions, socio-organizational 

activities are factual, do not oblige addressees, and do not directly lead to creation of new 

legal acts (Kłosowska, 2009: 294-295). They include, e.g., “dissemination and promotional 

activities, organization of cultural and educational events, meetings with inhabitants to 

encourage them to undertake certain actions, activation of individuals and their organizations 

to collaboration in realization certain tasks, social assistance counseling” (Kłosowska, 2009: 

300). 

 Despite factual, creating legal acts-based, the character of this implementation method 

has a number of the crucial features of legal system, outlined in table 1. Public administration 

has concrete, standardized, and systematic structure. Moreover, its tasks and competencies are 

related to a wide range/spectrum of social spheres and cover extensive territories. 

Consequently, public administration might be able to undertake a wide range of socio-

organizational activities that have systematic character and wide scope of influence, e.g. 

information campaigns. Socio-organizational activities could be undertaken as independent 

measures as well as a support for another form of administration’s activities (Kłosowska, 

2009: 302). 

6. Discussion 

The main aim of the TLA is to enrich the discussion on sustainability transitions with 

unique legal perspectives. In particular, to contribute to ongoing efforts to effectively 

influence climate and sustainability policies by recommendations based on such alternative 

streams as social practice theory, multi-level perspectives, behavioural insights, and the 

sustainable degrowth. What is important, legal perspectives should not be reduced to strict 

regulations, but include wide range of policy instruments and techniques, unique 

methodologies, theories, and styles of thinking. In this view, law can be interpreted as 

fundamental tool of exercising power, formulating and executing policies, enabling 

functioning of market economy, as well as one of the primary languages used in the structures 

of states, business corporations, and other complex organizations.  
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Consequently, law and legal system break the popular distinctions, such as “financial 

incentives”, “formal rules, regulations and laws”, “knowledge transfer policies”, “network 

managements” (Geels, McMeekin et al., 2015: 8), “economic” or “non-economic” 

instruments (Kotilainen and Saari, 2018: 4), because each of these spheres, obviously in 

varying degree, have legal foundations, legal elements, or, at least, may be legally influenced. 

Legal instruments in each sphere can be very different, e.g. strict regulations, general clauses, 

civil contracts (written or oral), internal regulations, or soft law. However, to each sphere 

legal perspectives may be applied, where hard law and its features may be only the starting 

point, and which may contribute a lot of valuable insights into complexities of different socio-

technical systems and social practices, as law, at least to a certain extent, may “reflect” or 

map (Graham, 2018: 243-245) such systems or practices. For these reasons, legal perspectives 

may be also useful for such approaches, like Reflexive Systems of Practice (Graham, 2018) or 

Change Points (Watson, Browne, et al., 2020).  

Having all the above in mind, it seems advisable to combine legal and alternative 

sustainability perspectives, as well as promote collaboration of the two communities of 

researchers tighter than nowadays. Taking into account specific features of legal system and 

researchers, this might be very fruitful for advancing integration of alternative perspective 

with policies. Furthering into the detail, remain relevant questions about the ideas and insights 

from legal studies that may be relatively new and valuable for sustainability transitions 

research and implementation, and thus, should be explored. The TLA, opening the “black 

box” of legal system and legal institutions of policy making, proposes three main ways of 

translating alternative perspectives into practice, these are: direct translation into policy 

instruments (5.1), general policy approaches (5.2), and policy-making tools and solutions 

(5.3). Basing on the quick literature review, I may conclude that the last two ways are being 

developed in the three of analyzed perspectives, while the degrowth seems to be going the 

same direction. Therefore, the contribution of the TLA is limited to emphasize them more. 

This is worth considering if there is a need for further research, work, and collaboration on 

alternative perspectives informed general policy approaches and policy-making tools and 

solutions. Moreover, it might be valuable for conducting more systematic assessment on 

implementation degree of alternative perspectives into policy, or even create organizational 

bodies (the counterpart of IPCC for transitional and social scientists?) for the purpose and for 

increasing social research financing, what was also identified as important climate policy 

weakness (Overland and Sovacool, 2020). 

Far less intuitive and more original appears the idea of direct translations into policy 

instruments, however, there are examples of undertake a little similar approach (Shove, 2015; 

Spurling, McMeekin, et al. 2013: 40-46). I would like to focus the discussion on this. The 

idea behind is that, taking into account that law has wide extent of application (covering 

whole countries, continents, or even globe), detailed character, uses precise language, and 

constitutes main tool of exercising power and language of policy makers, translation of 

alternative perspectives-informed policy recommendations and approaches may facilitate their 

practical implementation and wider diffusion, acting as “conveyor-belt” for them (Hausknost, 

Haal, et al., 2018: 10-11). Such translation may be based on drafting, by researchers, projects 

of legal acts or formal standards (which can be directly submitted to standardization bodies), 

introducing to their research articles ready-made examples of legal regulations, making 
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examples of  precise and understandable recommendations and examples of their legal and 

policy ways of implementation with the support of legal perspectives. Moreover, direct 

translation may be based on adapting perspectives’ conceptualization and language to the 

legal environment of policy-makers (e.g. legislative, procedural, institutional requirements). 

All to these may be realized with the support of the TLA procedure. The additional value of 

applying legal insights, is that the law might be a “proxy” between transitional research and 

practice, that is what researchers may develop many practice-oriented recommendations, 

approaches, legal acts or formal standards drafts by themselves or with support of legal 

sciences, before they begin collaboration with policy-makers and practitioners. Despite such 

collaboration is obviously advisable from the absolute beginning of the research (Watson, 

Browne, et al., 2020: 4), the TLA provides additional options for adaptation scientific insights 

to policy requirements and formal-institutional arrangements, also through facilitating such 

collaboration and mutual understanding. 

However, there could be a lot of doubts and critical arguments against such an approach, 

many of which have been raised in the discussion of applied social sciences in general. 

I would like to reflect on some of them, providing however, that the TLA proposition is very 

preliminary and should be treated first of all as an worth exploring and interesting idea, not 

a ready-made panacea for tremendously complex problems. The fundamental critique of 

translating alternative perspective into policy instruments could include, inter alia, arguments 

of detrimental effect on scientific perspectives, a threat of unreflective interventions, and  

underestimation of power, interests, and others factors. 

Regarding the first argument, certainly I will not say anything above what has been 

already stated before in an extensive discussion in the past. Specification and formalization of 

social perspectives, especially qualitative and basing on the emergence concept ones, could 

often lead to loss of their valuable distinctiveness, insights, contextual character, and thus, 

accuracy (McDowall and Geels, 2017; Shove, 2015: 43, Shove, Pantzar, and Watson, 2012: 

145-146). Moreover, through transforming sociological perspectives into decision-oriented 

recommendations or policy approaches, they may actually lose their scientific character and 

logics (Kurtz, 2007: 187-189). It is also important to stress that practical utilization of 

knowledge could have completely different rules than science, that is why it could lead to 

inevitable trade-offs between scientific accuracy, practical adequacy, interests and political 

compromises, and other factors (Frieske, 1990; Hoffmann, Klein, and Pohl, 2019: 37-39; 

Kurtz, 2007: 187-189). “You can’t have the cake and eat the cake” is applicable here in its 

entirety and the question is how much of the cake we want to safe. However, the application 

of the TLA does not differ much from other attempts of making social perspective applicable. 

Moreover, it leaves a great deal of freedom in choosing implementation ways (sometimes 

very subtle, which may not be often connected with law, and which may at least partly take 

into account the suggestion of Shove, 2015: 43) and deal with such complications (7).  

Firstly, precise recommendations can be formulated, taking into account specific context , 

and translated into detailed instructions (7.1). An alternative is formulation of more complex, 

but precise, intervention strategies, methods, or methodologies (7.3) However, all of these 

may be realized by taking the risk of errors, unintended consequences, as well as at the cost of 

potentially detrimental effects for scientific perspectives, described above.  Moreover, there is 
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a risk of compromising understandability and applicability with scientific accuracy and 

explanatory power.  

Secondly, implementation of alternative perspective-informed approaches in the mode of 

general ideas and guidelines (7.2), e.g. providing different definitions of problems that current 

policy approaches (Shove, 2011: 264). or general theoretical lenses and qualitative 

methodologies (7.3), as in case of Change Points (Watson, Browne, et al., 2020: 8). On the 

one hand, in this manner, approaches may be legally implemented with less or practically any 

distortion. As Shove, Pantzar, and Watson (2012: 143) argue, practice theory is not based on 

universal rules but limited to historical and cultural specificity. Consequently, practice-based 

recommendations have limited ability to be implemented in more universal legal acts, 

however, less limited might be implementation of practice theory-lens in such legal acts. In 

this case, addressees of such acts would be informed that they must take into account local 

context. This implementation mode is possible because legal language, unlike e.g. 

programming language, is not unequivocal formal language, but rather “a specific 

stratification” or “register” of existent (natural) language (Allen, 2018: 322-325; Goodrich, 

1984: 1-2). That is why, great part of challenges outlined by McDowall and Geels (2017) is 

not applicable here. 

On the other hand, in this mode, a lot of work is shifted to policy makers, who must apply 

these perspectives. It may be connected with significant difficulties but also promotes training 

and popularization of alternative perspective among policy-makers, what takes place in the 

case of economics, technical, and natural disciplines today. Moreover, there is a possibility of 

translating alternative perspectives firstly into unbinding soft law or formal standards, which 

promotes their diffusion but with less risk. And finally, legal regulations and procedures may 

require participation of ST experts or delegates to such an expertise (also with references to 

appropriate reports and toolkits), which also may favor political and financial position of 

alternative perspectives, rather advisable or educational application of the perspectives (Kurtz, 

2007, 289-191). 

Concerning the issue of unreflective interventions, arguments outlined before, may be 

similarly applied here. When the TLA is used mainly for translating alternative perspectives 

into policy instruments, these problems concern primarily translated perspectives. However, 

one should be careful that speculative draft legal acts are not interpreted as ready-made and 

tested recipes. When it comes to transitional perspectives, both practice theory and multi-level 

perspective stress unpredictability and uncontrollability of practices dynamics or societal 

transitions (Geels, McMeekin et al., 2015: 5; Shove, Pantzar, Watson, 2012: 146), while 

Transition Management has been strongly criticized for underestimating this factor (Shove 

and Walker, 2007). Taking all of these into account, it seems that the danger is partly 

addressed. What may be also important is the operationalization of the degrowth though the 

lenses of MLP to make it more reflexive and concrete (Geels, McMeekin et al., 2015: 5), but 

it has also been already raised (Vandeventer, Cattaneo, and Zagrafos, 2019; Khmara and 

Kronenberg, 2020). When it comes to behavioural insights, it should be rather treated as 

valuable addition to sustainability transitions perspectives, absolutely not as a dominant one, 

because of its far-reaching limitations (Shove, E., 2010). Moreover, behavioural insights 

should be interpreted as a wide range of different, e.g. soft, financial, regulatory instruments, 

not limited to strongly ideologized NUDGE doctrine (Michie and West, 2013: 2-6). 
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The third doubt may be connected with underestimation by the TLA of power, interests, 

and others factors important for practical use of knowledge. However, it is important to stress 

that TLA does not assume that translation to policy instruments (or GPAs and PTS) 

guarantees practical utilization of alternative perspectives insights in real policy-making. 

There exists broad discussion on factors influencing practical utilization of social sciences, 

e.g. in public policy (Hoffmann, Klein, and Pohl, 2019: 37-39). The TLA, through 

introduction of the effect of feasibility assessment concept, stresses that taking into account 

results of research on factors facilitating and impeding practical utilization of social research 

is absolutely necessary. Among these factors, the role of power relations or interests of 

different groups and organizations are absolutely crucial. Popularity of different paradigms is 

not purely technical or intellectual issue, but is related with these and many other social 

factors. Consequently, domination of neoclassical economy in the neoliberal growth-based 

capitalism seems improbable to be accidental (Strzałkowski, 2016: 461-463). 

Taking all into account, the contribution of the TLA is based, at the best, on providing 

some methods for making alternative perspectives more understandable and applicable for 

practitioners. This may have intellectual function, however, might facilitate wining more 

advocates of the approaches in policy-making, business, and other spheres of practice, as well 

as ready-made projects of legal acts might become points of reference for social movements, 

like Extinction Rebellion. These might also have political and power-related implications. 

Moreover, introducing the concept of mouse strategy (6.6) may also have some implications 

of the kind, especially taking into account such transitional phenomena as “masking effect” 

(Kungl and Geels, 2017: 96). 

7. Future agenda 

Basing on the outline of the TLA approach future research and practical agenda could be 

suggested. Firstly, undertaking interdisciplinary legal-transitional projects and strengthening 

collaboration between both communities are especially welcomed. Secondly, there is a need 

for developing and empirical testing of the usefulness of the TLA approach, especially direct 

translation into legal acts (5.1) and the procedure (6). Such research may be based, e.g. on 

identifying carbon-intensive social practices or socio-technical systems, analyzing regulations 

or formal standards applicable to them, reconstructing and assessing mental models behind 

them, creating alternative, transition research-informed mental models, and implementing 

them into speculative, ready-made projects of legal acts. Such projects, self-made by 

transition researchers or through collaboration with legal scientists community, may be 

introduced as appendices to journal articles or examples within the text. Moreover, insights 

from past research on practical utilization of scientific perspective could be introduced 

stronger into TLA. Thirdly, ready-made projects may be discussed with policy-makers and 

other practitioners during the qualitative research. In this view, especially interesting is if such 

conceptualization of transition perspectives-informed recommendation is more applicable to 

policy practice and if it brings hope for their wider diffusion. 

Fourthly, further development of general policy approaches (5.2) and policy-making tools 

and solutions (5.3) may be very valuable, as well as better coordination and collaboration 

between researchers from different perspectives, like multi-level perspective, social practice 
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theory, degrowth, and behavioural insights. Potentially, advocates of more prominent 

perspective might support diffusion of less popular ones. Fifthly,  systematic research on 

transition perspectives implementation into legal system and policy scale may be needed, as 

well as creating permanent representative body of transition community to support the 

assessment, implementation, and funding, e.g. counterpart of IPCC for social sciences. 

Finally, other possibilities, research questions, ideas, scientific, and practical implications of 

applying legal and formal perspectives into transition research could be explored, e.g. the role 

of ready-made projects of legal acts as reference points for social movements and other 

political advocates. 

8. Conclusions 

Despite undeniable value of alternative transitional perspectives, such as social practice 

theory, multi-level perspective, or degrowth, their practical utilization in climate policies is 

definitely insufficient. To at least partly address this problem and inspire new discussion 

I proposed transitional research approach as a form of introducing legal perspective into 

transitional research. TLA offer procedure for implementing alternative perspective insights 

into policy instruments, like legal acts, formal standards, and socio-organizational 

administration activities, as well as stresses the role of creating general policy approaches, 

and policy making tools and solutions, informed by these perspectives. Some problems and 

challenges of utilization of the TLA were examined, however, it seems that most problems 

address practical use of social perspectives than this approach. 

Conducted exemplary usage of the TLA procedure on the exemplary legal acts and formal 

standards suggest that developing this approach may have valuable implications and is the 

reason why I would like to conclude that the realization of future research and practical 

agenda may be promising. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



33 

References 

 

 
Allen, J. G. (2018), Wrapped and Stacked: 'Smart Contracts' and the Interaction of Natural 

and Formal Languages, European Review of Contract Law, vo. 14, issue 4, pp. 307-343. 

 

Bao, G., Wang, X., Larsen, G. L., and Morgan, D. F. (2012), Beyond New Public 

Governance: A value-based global framework for performance management, governance, and 

leadership, Administration & Society, vol. 45(4), pp. 443-467. 

 

Bevir, M (2009), Key Concepts in Governance, Thousand Oaks, CA: Sage. 

 

Brulle, R.J., Dunlap, R.E (2015). Sociology and Global Climate Change. Introduction. In: 

Dunlap, R.E.; Brulle, R.J. (eds.). Climate Change and Society. Sociological Perspectives: 1-

31. New York: Oxford University Press. 

 

Burchardt, K.-D. (2017), The ABC of EU law, Luxembourg: Publications Office of the 

European Union, https://op.europa.eu/en/publication-detail/-/publication/5d4f8cde-de25-

11e7-a506-01aa75ed71a1 (Accessed 18 July 2020). 

 

Byrkjeflot, H., du Gay, P., and Greve, C. (2018), What is the ‘Neo-Weberian State’ as a 

regime of public administration?, (in:) Ongaro, E. and Van Thiel, S. (ed.), The Palgrave 

Handbook of Public Administration and Management in Europe, pp 991-1009. 

 

Chauvin, T., Stawecki, T., and Winczorek, P. (2016), Wstęp do prawoznawstwa, 10. wydanie, 

Wydawnictwo C.H.Beck, Warszawa 2016. 

 

Choduń, A. (2016), Koncepcja wykładni prawa Macieja Zielińskiego, Ruch prawniczy, 

ekonomiczny i socjologiczny, zeszyt vol. 4, pp. 57-67. 

 

Cotterrell, R. (2015), Leon Petraz˙ycki and contemporary socio-legal studies, International 

Journal of Law in Context, vol. 11,1 pp. 1–16. 

 

Craik, K. J. W. 1943. The nature of explanation. Cambridge University Press, Cambridge, 

UK. 

 

Curkovic, S. and Sroufe, R. (2011), Using ISO 14001 to promote sustainable supply chain 

strategy, Business Strategy and the Environment, vol. 20, pp. 71-93. 

 

DIN (2020), A brief introduction to standards, German Institute for Standardization, 

https://www.din.de/en/about-standards/a-brief-introduction-to-standards (Accessed 19 July 

2020). 

 

EEA (2019), Sustainability transitions: policy and practice, European Environmental Agency, 

report no 09/2019, 

https://www.developmentaid.org/api/frontend/cms/uploadedImages/2019/09/Sustainability_tr

ansitions_2019-021-TH-AL-19-011-EN-N.pdf (Accessed 15 July 2020). 

 

https://op.europa.eu/en/publication-detail/-/publication/5d4f8cde-de25-11e7-a506-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/5d4f8cde-de25-11e7-a506-01aa75ed71a1
https://www.din.de/en/about-standards/a-brief-introduction-to-standards


34 

EEA (2018), Perspectives on transitions to sustainability, European Environmental Agency, 

https://www.eea.europa.eu/publications/perspectives-on-transitions-to-sustainability (Ac-

cessed 9 October 2019). 

 

Frieske, K.W. (1990). Socjologia w działaniu. Nadzieje i rozczarowania. Warszawa: 

Wydawnictwo Uniwersytetu Warszawskiego. 

 

Graham, J. (2018), Governance of Systems of Social Practice for Sustainability: Developing a 

reflexive systems of practice approach for governance of sustainability. Doctoral thesis, 

University of East Anglia, 

https://ueaeprints.uea.ac.uk/id/eprint/71271/1/Final_Thesis_digital_hand-in_doc.pdf 

(Accessed 15 July 2020). 

 

Garver, G. (2013), The Rule of Ecological Law: The Legal Complement to Degrowth Eco-

nomics, Sustainability, vol. 5: 316-337. 

 

Geels F. W., McMeekin, A., Mylan, J., and Southerton, D (2015), “A critical appraisal 

of sustainable consumption and production research: The reformist, revolutionary and 

reconfiguration positions”, Global Environmental Change 34: 1–12. 

 

Geels F. W. (2011), The multi-level perspective on sustainability transitions: Responses to 

seven criticism, Environmental Innovation and Societal Transitions, vol. 1, pp. 24–40. 

 

Geels, F. W. (2002), Technological transitions as evolutionary reconfiguration 

processes: a multi-level perspective and a case-study, Research Policy, vol. 31, pp. 1257–

1274. 

 

Gizbert–Studnicki T. (1992), Język prawny a obraz świata, (in:) Skąpska, G. (ed.), Prawo w 

zmieniającym się społeczeństwie, Kraków 1992. 

 

Goodrich, P. (1984), Law and language: An historical and critical introduction, Journal of 

Law & Society, vol. 11, no. 2, 173-206. 

 

Hausknost D., Haas, W., Hielscher, S., Schäfer, M., Leitner, M., Kunze, I., Mandi, S. (2018), 

Investigating patterns of local climate governance: How low-carbon municipalities and 

intentional communities intervene in social practices, Environmental Policy and Governance, 

vol. 28, pp. 1-12. 

 

Hoffmann, S., Klein, J. T., and Pohl, Ch. (2019), Linking transdisciplinary research projects 

with science and practice at large: Introducing insights from knowledge utilization, 

Environmental Science and Policy, vol. 102, pp. 36-42. 

 

Hoolohan et al. (2018), Change Points: A toolkit for designing interventions that unlock 

unsustainable practices, The University of Manchester, Manchester, UK 

https://nexusathome.files.wordpress.com/2018/11/change-points1.pdf (Accessed 16 July 

2020). 

 

IEA (2020), Global CO2 emissions in 2019, International Energy Agency, Data release, 

https://www.iea.org/articles/global-co2-emissions-in-2019 (Dostęp: 13 June 2020). 

 

https://www.eea.europa.eu/publications/perspectives-on-transitions-to-sustainability
https://ueaeprints.uea.ac.uk/id/eprint/71271/1/Final_Thesis_digital_hand-in_doc.pdf
https://nexusathome.files.wordpress.com/2018/11/change-points1.pdf


35 

Jackson, T. (2009), Prosperity without growth. Economics for a finite planet, earthscan. 

 

Jones, N. A., Ross, H., Lynam, T., Perez, P., and Leitch, A. (2011), Mental models: an 

interdisciplinary synthesis of theory and methods, Ecology and Society, 16(1): 46. 

 

Joutsenvirta, M. (2016), A practice approach to the institutionalization of economic degrowth, 

Ecological Economics, vol. 128, pp. 23-32. 

 

Judson, E. P. and Maller, C. (2014), Housing renovations and energy efficiency: 

insights from homeowners’ practices, Building Research and Information, vol. 42, no 4: 501-

511. 

 

Kallis, G. (2011), In defence of degrowth, Ecological economics, vol. 70: 873-880. 

 

Kemp, R., Loorbach, D., and Rotmans, J. (2007), Transition management as a model for 

managing process of co-evolution towards sustainable development, International Journal of 

Sustainable Development & World Ecology, vol. 14, pp. 78-91. 

 

Kelsen. H. (2008), The Pure Theory of Law, The Lawbook Exchange. 

 

Kemp, R., Schot, J., and Hoogma, R. (1998), Regime shifts to sustainability through 

processes of niche formation: The approach of strategic niche management, Technology 

Analysis & Strategic Management, vol. 10, no. 2, pp. 175-195. 

 

Khmara, Y. and Kronenberg, J. (2020), Degrowth in the context of sustainability transitions: 

In search of a common ground, Journal of Cleaner Production, vol. 267, pp. 1-13. 

 

Khmara, Y. and Kronenberg, J. (2018), Degrowth in business: An oxymoron or a viable 

business model for sustainability?, Journal of Cleaner Production, vol. 177: 721-731. 

 

Kłosowska, K. (2009), Nowe funkcje podejmowania przez administrację działań społeczno-

organizatorskich, (in):  Boć, J. and Chajbowicz , A. J. (ed.), Nowe problemy badawcze w 

teorii prawa administracyjnego, Wrocław. 

 

Kotilainen, K. and Saari, U. A. (2018), Policy Influence on Consumers’ Evolution into 

Prosumers—Empirical Findings from an Exploratory Survey in Europe, Sustainability, 10, 

186. 

 

Kungl G. and Geels, F. W. (2017), Sequence and alignment of external pressures in industry 

destabilization: Understanding the downfall of incumbent utilities in the Germany energy 

transition (1998–2015), Environmental Innovation and Societal Transitions, vol. 26, pp. 78–

100. 

 

Kurtz, T. (2007), Sociological theory and sociological practice, Acta sociologica, vol 50(3), 

pp. 283–294. 

 

Lourenço, J. S., Ciriolo, E., Almeida, S. R., Troussard, X. (2016), 

Behavioural insights applied to policy: European report 2016, Joint Research Centre, http:// 

publications.jrc.ec.europa.eu/repository/bitstream/JRC100146/kjna27726enn_new.pdf 

(Accessed 16 July 2020). 



36 

 

Malik, A.; Lan, J. i Lenzen, M. (2016), Trends in global greenhouse gas emissions from 1990 

to 2010, Environmental Science and Technology, wol. 50(09), 4722-30. 

 

McDowall, W. and Geels, F. W. (2017), Ten challenges for computer models in transitions 

research: Commentary on Holtz et al., Environmental Innovations and Societal Transitions, 

vol. 22, pp. 41-49. 

 

Michie, S., Atkins, L., and West, R. (2014), The Behaviour Change Wheel: A guide to 

designing interventions, Silverback Publishing. 

 

Michie, S., West, R., Campbell, R., Brown, J., and Gainforth, H. (2014), ABC of behaviour 

change theories, Silverback Publishing. 

 

Mukherjee, I. and Giest, S. (2020), Behavioural insights teams (BITs) and policy change: An 

exploration of impact, location, and temporality of policy advice, Administration & Society 

vol. 00(0), pp.1–24. 

 

Narasimhan, K., Roberts, T., Xenitidou, M., and Gilbert, N. (2015), Using ABM to clarify 

and refine social practice theory, (in:) Kacprzyk, J. (ed.), Advances in social simulation 2015, 

Advances in intelligent systems and computing, vol. 528: 307-319. 

 

OECD (2019), Tools and Ethics for Applied Behavioural Insights: The BASIC Toolkit, 

OECD Publishing, Paris, https://doi.org/10.1787/9ea76a8f-en. 

 

OECD (2017), Behavioural insights and public policy. Lessons from around the world, OE 

CD, http://www.oecd.org/gov/regulatory-policy/behavioural-insights-and-public-policy-

9789264270480-en.htm (Accessed 16 July 2020). 

 

O’Flynn, J. (2007), From New Public Management to Public Value: Paradigmatic change and 

managerial implications, The Australian Journal of Public Administration, vol. 66, no. 3, pp. 

353-366. 

 

Overland, I. and Sovacool, B. K. (2020), The misallocation of climate research funding, 

Energy Research & Social Science, vol. 62. 

 

Pattaro, E., Bobbio, N., Rotolo, A., Postema, G. J., Dworkin, R. M., Stein, P. G., Friedman, L. 

M., Haakonssen, K. (2005), Legal Doctrine and Legal Theory, (in:) Roversi C. (ed.) A 

Treatise of Legal Philosophy and General Jurisprudence, volume 4: Scientia Juris, Springer, 

Dordrecht. 

 

Petrażycki, L. (2017), Polityka prawa cywilnego i ekonomia polityczna, scientific editorial by 

Adam Bosiacki, Wolters Kluwer, Warsaw. 

 

Piattoni, S. (2009), Multi-level Governance: a conceptual and historical analysis, European 

Integration, vol. 31, no. 2, pp. 163-180. 

 

Podgórecki, A. (1990), Sociotechnics: Basic concepts and issues, Knowledge in Society: The 

International Journal of Knowledge Transfer, vol. 3, no. 1, pp. 62-84. 

 

https://doi.org/10.1787/9ea76a8f-en


37 

Pound, R. (1942), Social Control through Law, New Haven. 

 

Pound, P. and Campbell, R (2015), Locating and applying sociological theories of risk-taking 

to develop public health interventions for adolescent, Health Sociology Review, vol. 24, no 1. 

 

PKN (2020), Jak zamówić opracowanie norm?, Polski Komitet Normalizacyjny, 

https://www.pkn.pl/normalizacja/jak-uczestniczyc-w-normalizacji/jak-zamowic-opracowanie-

norm (Accessed 19 July 2020). 

 

Raftery, A. E.; Zimmer, A.; Frierson, D. M. W. et al. (2017), Less than 2 °C warming by 2100 

unlikely, Nature Climate Change, vol. 7, 637-641. 

 

Rapp, A. Marino, A. Simeoni, R., and Cena, F. (2017), An ethnographic study of packaging-

free purchasing: designing an interactive system to support sustainable social practices, 

Behaviour and Information Technology, vol. 36, no 11. 

 

Reckwitz, A. (2002), Toward a theory of social practices. A development in culturalist 

theorizing, European Journal of Social Theory, 5(2): 243-263. 

 

Rhodes, R. A. W. (1996), The New Governance: Governing without government, Political 

Studies, vol. XLIV, pp. 652-667. 

 

Rich, F. R. (2017), Social science information and public policy making, Introduction to the 

Transaction Edition, Routledge. 

 

Rich, F. R. (1991), Knowledge Creation, Diffusion, and Utilization Perspectives of the 

Founding Editor of Knowledge, Science Communication, vol. 12: 319. 

 

Shove, E. (2015), Linking low carbon policy and social practice, (in:) Strengers, Y. i Maller, 

C. (ed.), Social practices, intervention and sustainability. Beyond behaviour change, earthscan 

from Routledge, pp. 31-44. 

 

Shove, E. (2011), On the difference between chalk and cheese–a response to Whitmarsh et 

al’s comments on “Beyond the ABC: climate change policy and theories of social change”, 

Environment and Planning, vol. 43, p. 262-264. 

 

Shove, E. (2010), Beyond the ABC: climate change policy and theories of social change, 

Environment and Planning, vol. 42, p. 1273-1285. 

 

Shove, E., Pantzar, M. and Watson, M. (2012), The Dynamics of Social Practice. Everyday 

Life and How It Changes?, London: Sage. 

 

Shove, E. and Walker, G. (2007), CAUTION! Transitions ahead: politics, practice, and 

sustainable transition management, Environment and Planning A, vol. 39, pp. 763-770. 

 

Skjærseth, J. B., Stokke, O. S., and Wettestad, J. (2006), Soft Law, Hard Law, and Effective 

Implementation of International Environmental Norms, Global Environmental Politics, vol. 

6:3, pp. 104-120. 

 

https://www.pkn.pl/normalizacja/jak-uczestniczyc-w-normalizacji/jak-zamowic-opracowanie-norm
https://www.pkn.pl/normalizacja/jak-uczestniczyc-w-normalizacji/jak-zamowic-opracowanie-norm


38 

Southerton, D., Díaz-Méndez, C. and Warde, A. (2011), Behavioural Change and the 

Temporal Ordering of Eating Practices: A UK-Spain Comparison, International Journal of 

Sociology of Agriculture and Food, 2011, vol. 19, no. 1. 

 

Spurling, N., McMeekin, A., Shove, E., Southerton, D., and Welch, D (2013), Interventions in 

practice: re-framing poli-cy approaches to consumer behaviour, Sustainable Practices 

Research Group Report, http://www.sprg.ac.uk/uploads/sprg-report-sept-2013.pdf (Accessed 

15 July 2020). 

 

SRARProBio (2020), Our main goals, Sustainability Transition Assessment and Research of 

Bio-based Products, http://www.star-probio.eu/objectives/ (Accessed 19 July 2020). 

 

Strengers, Y.; Moloney, S.; Maller, C., and Horne, R. (2015), Beyond behaviour change. 

Practical applications of social practice theory in behaviour change programmes, (in:) 

Strengers, Y. i Maller, C. (ed.), Social practices, intervention and sustainability. Beyond 

behaviour change, earthscan from Routledge. 

 

Strzałkowski, A. (2018b), Implications of social practice theory, multi-level perspective and 

behavioural insights for the climate policy, Studia Socjologiczne/Sociological Studies, vol. 

67, no. 4, pp. 117-140 (in Polish). 

 

Strzałkowski, A. (2018a), Beyond reductionism – multidisciplinary insights approach for 

effective climate change and sustainability policy, Economic and Environmental Studies, 

18(4), pp.1351-1379. 

 

Strzałkowski, A. (2017), Economics growth or social development? – toward development 

paradigm change, Obieg Zamknięty (blog), 

https://obiegzamkniety.wordpress.com/2017/11/05/wzrost-gospodarczy-czy-rozwoj-

spoleczny-w-kierunku-zmiany-paradygmatu-rozwoju/ (in Polish). 

 

Strzałkowski, A. (2016), Sociology of sociology – strengthening the role of social sciences as 

a new priority of climate and sustainability policy, Economic and Environmental Studies, vol. 

16, no. 3, 453-468. 

 

Swim, Janet K., Paul C. Stern, Thomas J. Doherty, Susan Clayton, Joseph P. Reser, Elke U. 

Weber, Robert Gifford, and George S. Howard. 2011. “Psychology’s Contributions to 

Understanding and Addressing Global Climate Change.” American Psychologist 66:241–250. 

 

Tiller, E. H. and Cross, F. B. (2005), What is legal doctrine?, Northwestern Public Law 

Research Paper No. 05-06, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=730284 

(accessed 9 December 2019). 

 

Vandeventer, J. S., Cattaneo, C., and Zografos, C. (2019), A Degrowth Transition: Pathways 

for the Degrowth Niche to Replace the Capitalist-Growth Regime, Ecological Economics, 

vol. 156: 272-286. 

 

Wacks, R. (2006), Philosophy of law. A very short introduction, New York: Oxford 

University Press. 

 

http://www.sprg.ac.uk/uploads/sprg-report-sept-2013.pdf


39 

Watson, M., Browne, A., Evans, D., Foden, M., Hoolohan, C., and Sharp, L. (2020), 

Challenges and opportunities for re-framing resource use policy with practice theories: The 

change points approach, Global Environmental Change, vol. 62, pp. 1-11. 

 

Wołoszyk, W. (2019), „Doktryna prawa” a pojęcie „legal doctrine”, IURIDICO Legal & 

Financial Translations Sp. z o. o., https://tlumaczenia-prawnicze.eu/doktryna-prawa-a-

pojecie-legal-doctrine/ (accessed 9 December 2019). 

 

World Bank (2015), World Development Report 2015: mind, society, and behavior, World 

Bank, http://documents.worldbank.org/curated/en/645741468339541646/pdf/928630WDR 

0978100Box385358B00PUBLIC0.pdf (Accessed 16 July 2020). 

 

Ziembiński, Z. (1960), Przepis prawny i norma prawna, Ruch Prawniczy, Ekonomiczny i 

Socjologiczny, vol. 22, pp. 105-122. 

 

Zieliński, M. (2002), Wykładnia prawa. Zasady. Reguły. Wskazówki, wyd. 1, Warszawa. 



 

 

Framing strategies and discursive struggles during hype 

and disappointment: A case study of biogas technology 

in Austria 

Michael Kriechbauma,b  

a Institute of System Sciences Innovation and Sustainability Research, University of Graz 

Merangasse 18 
b Science, Technology and Society Unit, Graz University of Technology, Kopernikusgasse 

9, 8010 Graz, Austria 

Abstract 

Over the last decades renewable energy technologies have matured substantially 

and have shown strong growth rates all over the world. But in many places, the 

development and diffusion of renewables have been characterized by cycles of 

hype and disillusionment. In this study, I investigate the hype cycle that was 

associated with biogas technology in Austria. Based on the analysis of expert 

interviews, newspaper articles and policy documents, I describe the dynamics 

that characterized this hype cycle and relate them to the institutional processes 

that have underline the emergence of the Austrian biogas sector.  

Whereas in previous studies, scholars illustrated the rising legitimacy problems 

that were associated with the biogas sector, in this study, I take a closer look on 

the discursive struggles that have been associated with the different phases of 

the biogas hype cycle and the actor constellations behind these struggles. 

Furthermore, I place particular emphasis on the framing strategies that were 

used in order to overcome the phase of disillusionment. In this context, the 

findings illustrate the strong roles that incumbents played in reframing the 

technology and creating new visions around it. While during the hype, biogas has 

been understood mainly as a technology that produces electricity from energy 

crops, in the subsequent years, it has been increasingly reframed towards a 

technology that produces ‘renewable gas’ from residuals. But although this 

reframing process has triggered renewed optimism within the sector, the 

underlying storylines of the new frame have been not uncontested. Particularly 

questions with regard to (i) resource availability, (ii) the appropriate end use of 

the produced gas, and (iii) the credibility of key actors have led to the 

emergence of counternarratives that challenged the newly developing discursive 

hegemony.     

By providing new insights into the ‘framing contests’ that can be associated with 

the growing diffusion of renewable technologies, the study not only contributes 

to the ongoing efforts of transition scholars to shed light on the nature and role 

of discursive processes during sustainability transitions, but also provides 

important policy lessons, highlighting, most importantly, the need for a reflexive 

and cross-sectoral policy approach. 

Key words: Hype cycles; sustainability transitions; biogas; frames and framing; 

multi-criteria mapping 
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1. Introduction 

Against the background of national and international climate protection targets, 

biogas could help to promote the decarbonisation of the Austrian energy system 

in the future. Biogas is produced by the fermentation of biomass and is a 

versatile, climate-friendly energy source [1]. Biogas can be used as a fuel for 

electricity generation, as heat storage, but also as a fuel in the transport sector 

[2]. In Austria, biogas currently contributes mainly to the electricity sector 

(Figure 1).i While first attempts with electricity generation from biogas were 

already being carried out in the 1990s, the Austrian Green Electricity Act 2002 

triggered a boom in this sector. As a result, about 230 biogas plants, mainly 

operated by farmers, were built for electricity generation [5]. 

However, this boom did not last long and the initial euphoria was soon 

overshadowed by unexpectedly high substrate costs [6]. As a result, political 

support declined, which in turn led to the fact that hardly any new plants have 

been built since 2006 [5]. In addition, an increasing number of plants are no 

longer covered by the tariff provisions of the original Green Electricity Act, which 

limited the fixed feed-in tariffs to 13 years (for an overview of the tariff 

provisions, see Appendix A). Although a successor tariff was agreed at the 

political level in 2017 after lengthy negotiations, it will only be available to 

operators until 2022 [7]. From the point of view of plant operators, who are 

dependent on a feed-in tariff under the current market conditions, the current 

situation can therefore be seen as precarious.  

Looking back, the Austrian biogas industry has experienced a technological hype. 

Innovation researchers have long pointed out that the introduction of new 

technologies is often accompanied by so-called hype cycles [8]. These cycles are 

characterised by a strong and fast rising optimism (hype), which then decreases 

again (often just as fast and strong), and often even turns into disappointment.  

 

 

Figure 1: Share of different energy sources in Austria's gross electricity generation in 

2018 (own presentation, data source: [4]). 
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While hypes are typically perceived as deceptive predictions of the future that 

should be avoided, several innovation researchers emphasize the mobilizing role 

that hypes play in the innovation process [9]. At the same time, researchers also 

point at the challenges for innovation actors to overcome the disappointment 

phase after a hype [10,11,12]. Furthermore, studies show that the course and 

characteristics of hype cycles can vary considerably and highlight the important 

roles that institutional structures play in this respect [13,14]. More specifically, 

these studies show that cycles of hype and disappointment are strongly 

intertwined regulations and technology policies.  

Using the example of biogas technology in Germany, Markard et al. [16] further 

analysed how institutional dynamics interrelated with changing attitudes and 

perceptions towards technologies. While they did not explicitly refer to hype and 

disappointment, they illustrated the changing legitimacy levels that were 

associated with the technology and explained these changes by the degree of 

alignment between (changing) institutional structures within and outside of the 

technological field. In contrast with the above-mentioned studies, Markard et al. 

also considered informal institutions: the norms, values and belief systems that 

were associated with the technology. For instance, they illustrated that the 

maturation of the field had been characterized by increasing plant sizes, which 

had led to an understanding of the technology that was incompatible with 

traditional farming structures and practices. The authors identified several such 

institutional misalignments and argued that these were at the heart of the 

legitimacy crisis that the German biogas industry experienced after it has passed 

its early phases of development.               

By shedding light on the institutional dynamics that had underline the emergence 

of biogas technology in Germany, the study of Markard et al. also draws 

attention to frames. However, the authors paid little attention to the discursive 

processes that had underline such frames. Innovation scholars have increasingly 

highlighted the important roles that frames play in shaping the development, 

diffusion and utilization of technologies [17,18, 19, 20]. In the technology 

context, frames can be seen as collectively shared cognitive schemes of 

interpretations that define what a technology is and whether it does anything 

useful [21]. Previous literature on frames suggests that predominant frames do 

not emerge randomly, but are the result of a collective meaning-making 

construction [22]. While such framing processes are embedded in idiosyncratic 

historical contexts, they are also driven by knowledgeable actors, who seek to 

pursue their own political interests. As a result, scholars view frames not as 

static meaning structures, but as ones that are shaped by framing contests, 

where different actors with different interests seek to successfully share ‘their’ 

interpretations [21,22].  

While Markard et al. did not place emphasis on such framing contests, a growing 

number of scholars have begun to analyse the political and discursive struggles 

that underlie the emergence of collective meaning structures in the context of 

technology emergence and diffusion [23,24,25,26]. In doing so, they not only 

draw on literature on frames and framing, but also on discourse theory and the 

related concept of discourse coalition framework. Similar to the concept of 

frames, the notion of discourse refers to ‘a shared way of apprehending the 

world’ [27]. In the discourse coalition framework, the notion of discourse is 

further specified by the concept of storylines, which denote a set of narratives 
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about the world that act as ‘political devises’ and indicate a common 

understanding that allows for a ‘discursive closure’ [28]. A discourse coalition, in 

turn, consists of a set of storylines, the actors who share these storylines, and 

the practices in which the storylines are embedded [28]. 

Insights from studies on framing and discourse might be highly relevant for the 

literature on hype cycles. In the initial literature on hype cycles it is argued that 

the course of the hype cycle simply correlates with the level of maturity of the 

technology [29]. More recent studies suggest that hype cycles are shaped by 

policies [13,14], the strategic inflation of expectations by innovators [30,31], the 

interplay among different types of expectations [32] and the degree of 

institutionalisation that characterises a technological field [12]. These 

contributions are valuable, but not sufficient in explaining why disappointment 

sets in and why some technologies are able to overcome disappointment while 

others are not. Analysing the discursive processes and the associated actor 

networks that underlie the emergence of expectations might be helpful in 

shedding more light on these questions. However, previous studies on hype 

cycles provide little insight into such processes.     

Thus, the goal of this study is to shed light on the discursive struggles and 

framing strategies that were associated with the emergence of the Austrian 

biogas sector. For this purpose, 30 semi-structured interviews with experts and 

stakeholders were conducted, a media analysis was carried out and legal 

documents were examined. The findings not only show that the struggles over 

the interpretations of the technology strongly shaped the course of the hype 

cycle, but also illustrate how actors reframed the technology and created new 

visions around it in order to overcome the phase of disillusionment. In this 

reframing process, counter storylines that challenged predominant storylines 

played a key role: even during phases where one interpretation dominated the 

field, there were always counter storylines present and particularly during phases 

of disappointment these counter storylines were providing the ‘toolkit’ for actors 

to reframe the technology. Overall, this study demonstrates that scholars 

working on hype cycles need to pay more attention to the scholarly work on 

framing and discourse. 

 

2. Methods 

2.1 Interview analysis 

Between September 2018 and August 2019, interviews with 30 stakeholders 

from the biogas industry were conducted (see Appendix B). Two thirds of the 

interviewees were experts in the sector, as they had privileged access to 

information on current and past developments in the sector and/or were or are 

responsible for the development, implementation or monitoring of relevant 

strategies and measures. The experts were recruited via 'snowball sampling' and 

desktop research. The interviews lasted 1-3 hours and were semi-structured (i.e. 

thematic blocks were prepared, but at the same time room was left for 

spontaneous input from the interview partners). The content of the interviews 

focused on (i) the review of the development of the biogas sector so far, (ii) the 

institutional processes behind it, (iii) the role of relevant stakeholder groups, (iv) 

the analysis of the current situation, and (v) possible future development paths.  
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One third of the interview partners were plant operators. The selection criterion 

in this group was plant size - the aim was to cover the entire spectrum from 

micro and small plants to large plants. The interviews with the plant operators 

lasted 30-60 minutes. The content focus was on the previous experiences and 

subjective views of the interview partners or their personal assessments of the 

current situation.   

With three exceptions, all interviews were recorded. The three interviews that 

were not recorded were first summarised in keywords and then in more detail in 

a second step. The evaluation of the interviews is based on a qualitative content 

analysis, which includes deductive as well as inductive approaches (i.e. on the 

one hand, already existing concepts are included in the analysis, especially from 

the hype cycle literature and institutional theory, but on the other hand it is also 

attempted to develop new conceptual aspects) [33]. The software MAXQDA is 

used for the analysis. In order to triangulate the interview data, additional 

relevant documents (e.g. legal texts, strategy papers, industry publications) are 

analysed.       

2.2 Media analysis 

To analyse the development of the public discourse regarding biogas technology, 

the corresponding coverage of the four largest national Austrian daily 

newspapers was examined: Kronen Zeitung, Kurier, Der Standard and Die 

Presse.ii In a first step, all articles on biogas published by these newspapers in 

the period from 2002 to 2018 were collected and their number per year was 

calculated in order to analyse the media presence of biogas over time (for article 

research the archive database WISO was used, search word: Biogas* OR 

Biomethane*). In total 2879 articles were found. In a second step, the content of 

the articles was then qualitatively examined. In this step, the analysis was 

limited to the newspapers Kurier, Der Standard and Die Presse (1943 articles). In 

an additional step, press releases on biogas, which have been sent out since 

2002 via the platform APA-OTS (Austria's largest disseminator of press 

information), were collected to analyse the proactive media work of different 

groups of actors.                

3. Results 

This section provides an overview of the initial results of the study and is 

structured according to the research questions defined in the introduction.   

3.1 Reconstructing the biogas hype cycle      

The Austrian biogas hype was divided into four central phases (see Table 1). 

These phases differed not only in terms of market development, but also in 

terms of legal framework and external developments. Furthermore, the 

understanding of the purpose and characteristics of the technology (i.e. the 

technology frame), the public discourse and the underlying constellation of actors 

changed as well. 
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Phase: Hype (2002-
2006) 

Disillusionment 
(2007–2009) 

Reorientation 
(2010-2017) 

Renewed optimism 
(2018 -) 

 

Dominant 
Frames: 

 

Power generation 
technology  

Economic mainstay 
for farmers: Focus 
on the use of 
energy crops 
(especially maize) 

 

Versatile energy 
source 

Different substrates 
possible 

 

Alternative to natural gas (heat sector) 

Recycling of residual materials and biogenic 
waste 

Market 
developments: 

Strong boom (230 
new installations) 

Main substrate: 
liquid manure-corn 
mixture  

Operating costs 
higher than 
expected  

Market collapse: no 
more new 
installations  

Hardly any new 
plants, bankruptcy 
of first plants 

Reduction in 
percentage of main 
crops 

Conversion of 
several plants to 
biomethane 

A spirit of optimism: 
Biomethane 
production and feed-
in to the gas grid as 
future prospects 

Legal 
framework 
conditions/ 
changes: 

First nationwide 
feed-in tariff  

Focus on energy 
crops  

Fuel efficiency > 
60%. 

Raw material cost 
surcharge for 
already existing 
plants 

Increase of the 
feed-in tariffs  

Manure > 30% for 
plants up to 250 kW 

Technology bonus 
for gas treatment 

Electricity feed-in only 
for small plants 

Fuel efficiency > 
67.5%. 

Main crops < 30 

#Mission 2030: 
Biomethane Strategy  

External 
developments: 

Low agricultural 
prices  

Positive attitude 
towards renewables 

Sharp rise in raw 
material prices  

Fuel versus Fuel 
Debate 

Climate protection is becoming increasingly 
important in energy policy 

Public 
Discourse: 

Positive Mixed – Negative Mixed Positive 

Key actors: Chamber of 
Agriculture 

Chamber of Labour, 
Chamber of 

Agriculture, Biogas 
Association 

Biogas Association, 
Chamber of 

Agriculture, Gas 
industry, 
Automotive industry 

Gas industry, Biogas 
Association 

Table 1: Different phases of the biogas hype. 

Phase 1: Spirit of optimism and hype (2002-2006) 

At the turn of the millennium, Austria saw itself as a pioneer in the use of 

renewable energies and wanted to underpin this role with the first nationwide 

uniform support regime for renewables in electricity generation, the Green 

Electricity Act 2002. At the same time, the market prices for agricultural products 

had been at a low level for some time and Austrian farmers faced the challenge 

of finding suitable outlets for their agricultural products. Against this background, 

it was considered particularly sensible to promote biogas technology, which had 

been experimented with in the agricultural sector for several years. On the one 

hand, it would support the development and use of renewables, on the other 

hand, it would offer farmers an alternative economic mainstay. The fixed tariff 

was effective and triggered a real boom in the sector. Around 230 biogas plants 

were built in the following years. While the (do-it-yourself) plants built in the 

1990s were relatively small and designed for own consumption and use of 

agricultural by-products (mainly farm manure and co-fermentation of regionally 
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available biogenic waste), the plants now built were increasingly larger and 

geared to the use of main crops (mainly maize). In addition, specialised planners 

and plant constructors were formed, which led to a professionalisation of the 

industry. In the public discourse, the rapidly growing industry was followed very 

closely and was perceived predominantly as positive. In its advisory role, the 

Chamber of Agriculture, which also supported the transformation from an 

agricultural to an energy farmer, acted as a key player. 

Phase 2: Crisis and disillusionment (2007-2009) 

Already towards the end of the first phase, problems in the industry became 

apparent. Due to the strong expansion, the market 'overheated'. Planners and 

plant constructors were unable to cope with the strong demand, resulting not 

only in delays but also in an unanticipated increase in the cost of the plants. In 

addition, newly introduced (and more expensive) building regulations, which 

were sometimes taken into account too late, delayed the construction of many 

plants. However, the central trigger of the crisis was the sudden rise in 

agricultural and thus substrate prices (Figure 2). As a consequence of this 

unexpected (global) price development, variable costs increased and many plant 

operators faced bankruptcy. The emergency aid (raw material cost surcharge) 

demanded by the Biogas Association and also approved by the red-black 

government in 2008 triggered an intensive debate. The Chamber of Labour in 

particular criticised the aid measure as 'farmer support' and argued that biogas 

plants were too expensive, inefficient (initially the Green Electricity Act only 

covered electricity generation, but not the use of the heat produced) and 

ethically unjustifiable. The latter was an allusion to the (worldwide) tank-dish 

discussion triggered by rising food prices. The Chamber of Agriculture and the 

Biogas Association, in turn, pointed out the positive effects on the domestic 

economy and the important role of biogas in the effort to achieve greater 

independence from the petroleum industry. Against this background, the public 

discourse also changed. Media attention declined and reporting reflected the 

precarious situation of plant operators and the associated normative conflicts.       
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Phase 3: Reorientation (2010-2017) 

The biogas market, which had already completely collapsed in 2008, did not 

recover even in this phase. Although the tariff situation for new plants already 

improved in 2010 (Ökostromverordnung 2010), hardly any new plants were 

built. Two factors played a major role here. Firstly, the minimum fuel efficiency 

of 60 % required for new plants created a negative incentive, as this was difficult 

to implement under the conditions prevailing at the time (it was mainly larger 

plants that paid off, which would have had to be built far away from potential 

heating customers due to concerns of local residents). Secondly, the industry 

was greatly unsettled by the precarious situation of existing plant operators. 

Despite the raw material surcharge (operating cost surcharge from 2012), their 

financial situation was still critical. In addition, due to falling electricity prices 

(see Fig. 3), it became increasingly clear that biogas plants would not be 

competitive even after the end of the 13-year funding period (prices were 

originally expected to rise). This led to the next crisis in 2016, as the contract for 

the first plants expired and a (three-year limited) successor tariff was only 

granted after long negotiations (and too late for some pioneers) (Successor Tariff 

Regulation 2017). 

While on the one hand the role and sense of biogas technology as a (direct) 

electricity generation technology was increasingly questioned (also in public 

discourse), on the other hand the versatility of the technology increasingly 

moved to the centre of the discussion. The upgrading of biogas to biomethane 

(already successfully tested in a pilot plant in Austria in 2005) played a major 

role in this context. In contrast to raw biogas, biomethane has the same 'purity 

level' as natural gas and therefore has the same application possibilities. Against 

the background of the increasing importance of climate protection in the energy 

sector and the planned phase-out of fossil energy by 2050, the perspective of 

biomethane processing has become increasingly popular - not only at the political 

level but also at the level of established players. The gas industry and vehicle 

manufacturers in particular showed growing interest - biomethane was 

considered both for feeding into the gas grid (for heat and electricity) and as a 

future fuel in the transport sector. The Biogas Association played a central  
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mediating role in this phase. In addition, from the 2011 amendment of the feed-

in law onwards, there was a technology bonus for biomethane processing, which 

in turn led to the first plant operators investing in such a system and starting to 

feed biomethane into the gas grid or to open biogas filling stations.      

A further conversion took place with regard to the substrate used. More and 

more plant operators tried to reduce their dependence on corn and other main 

crops and experimented with catch crops, agricultural by-products (e.g. corn 

straw) and other residues. This bottom-up driven learning process was supported 

by so-called operator meetings, which were organised by the industry association 

and served to exchange experience and information. The attempt to increase the 

proportion of by-products and residual materials had both economic and 

normative motives. On the one hand, there was a search for more profitable 

substrates, on the other hand, there was a desire to respond to the tank-plate 

debate that was still going on (despite the fact that arable land used for biogas 

accounted for less than 1.5% of total arable land). On the legislative level, this 

tendency was only partially reflected - the Green Electricity Act provided for a 

minimum slurry content of 30%, but this only applied to plants below 250 kW. In 

addition, the tariff discount for agricultural residues (excluding manure) and 

biogenic waste was maintained. This so-called residue discount was already 

introduced in the first Green Electricity Act, based on the assumption that the 

disposal revenues would cover part of the substrate costs (which was only 

partially the case, however, due to higher investment and operating costs).   

Phase 4: Renewed optimism (from 2018 onwards) 

Since 2018, the conversion of biogas to biomethane has taken on more concrete 

forms. In the #Mission2030 decided by the turquoise-blue government, the 

development of a biomethane strategy is mentioned for the first time. At the 

same time, in the so-called small green electricity amendment, the promotion of 

direct electricity generation from biogas was limited to small plants (max. 

150kW) and an upper limit of 30% for the use of corn and cereals was 

introduced. The gas industry has now become a key player in the sector. While in 

the previous phase biomethane was discussed for the use of electricity, heat and 

fuel, the strong presence of the gas industry has brought heat utilisation in 

particular to the fore. At the same time, for the first time, media coverage is 

once again predominantly positive and a mood of optimism seems to be 

spreading again within the industry since the long-standing mood of crisis. The 

next section provides an overview of the visions associated with the advance of 

the gas industry. 

3.2 From biogas to biomethane: Reframing processes and associated 

framing struggles     

As the previous analysis shows, the understanding of biogas technology has 

changed over time. While initially the technology was primarily understood as a 

electricity generation technology, in the phase after the hype the technology was 

increasingly understood as a production process for renewable, green gas. In 

other words, the framework of interpretation, or the so-called frame, on which 

the technology is based, has changed. This change has also manifested itself on 

the linguistic level: 'biogas' has become 'biomethane'. However, the concrete 
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visions associated with biomethane were still in the making. From 2018, 

particularly the gas industry proactively promoted and shaped the relevant 

discourse with the slogan 'Greening the Gas'. Behind this slogan is a vision for 

the future of biomethane, which essentially contains four key narratives 

(supporting storylines). Although these narratives dominated the discourse, they 

were not uncontroversial within the technological field and were being challenged 

with counter narratives (storylines). Figure 4 summarizes these 'framing 

struggles'. 

 

Figure 4: Newly emerging interpretative framework for biogas technology and related 

'framing struggles'. 
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4. Conclusion 

After a hype at the beginning of the 2000s and a subsequent long-term 

disillusionment phase, cautious optimism seems to be emerging again in the 

Austrian biogas sector for the first time. This optimism relates primarily to the 

possibility of upgrading biogas to biomethane and is mainly driven by the gas 

industry and its 'Greening the Gas' strategy. The biogas industry can certainly 

benefit from these current developments. At the same time, however, there is a 

risk that the current optimism will be followed by another phase of 

disillusionment. This will depend above all on the actual commitment of the gas 

industry, the technically and economically available potential for residues, and 

the framework conditions of the expected Renewable Energies Expansion Act. 

From an energy-political perspective, it is crucial to evaluate in which areas 

biomethane can be used most sensibly (e.g. electricity production in poorly 

supplied times, heat production in cities or in transport). Finally, it should be 

considered whether and under which circumstances the conversion of existing 

plants to biomethane production is appropriate or can be successful. Although 

the operators of existing plants do not seem to be reluctant to switch to 

biomethane, the present study has identified several potential barriers that could 

prevent a switch to biomethane. 
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Appendix A: Tarif conditions (in cent per kWh)   

 

Appendix B: List of interview partners  

Interview-

partner 
Organisation 

Interview-

partner 
Organisation 

Ind1 Biogas industry association Ber9 Energy agency/consultancy 

Ind2 Biogas industry association Prof1 Research institute  

Ind3 Biogas industry association Prof2 Research institute 

Ind4 Biogas industry association Betr1 Plant owner and award winner  

Ind5 Umbrella association renewable energy Betr2 Micro plant owner  

Ind6 Pioneering company & plant operator  Betr3 Owner of small plant  

Ind7 Association gas industry  Betr4 Owner of small plant  

Bmt1 OEMAG Betr5 Owner of small plant 

Bmt2 E-Control Betr6 Owner of small plant 

Bmt3 Economic Chamber Betr7 Owner of large plant  

Bmt4 Chamber of Agriculture Betr8 Owner of large plant 

Bmt5 Chamber of Labour Betr9 Owner of large plant 

Bmt6 Ministry of Sustainability and Tourism Betr10 Owner of large plant 

Bmt7 Ministry of Sustainability and Tourism Betr11 Owner of large plant 

Bmt8 Technical department energy Betr12 Owner of large plant 

 

Footnotes 

i In addition, the majority of existing plants use the heat generated during electricity generation, 

which means that biogas accounted for 1.1% of renewable final consumption in 2017 [3]. 
ii The daily newspapers Heute and Österreich were excluded from research due to their late 

foundation.   
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Title of Study: Grassroots movements overcoming institutional barriers to create sustainable urban 

infrastructure. 

Researcher: Megan Sharkey     Research Supervisor: Dr. Michael Neuman 

Research period:  August 2018 to March 2020 

Participants: TOWER HAMLETS WHEELERS 

Areas of research: 

• Working with Tower Hamlets Wheelers to identify barriers to the creating infrastructure 

changes  

• Identifying (or creating) tipping points for quicker transition; role of life cycle analysis (or other 

budget modelling) is used by local government to make decisions; and identifying capacities and 

skills of the community movements in relation to barriers. 

• The manifesto goals of Tower Hamlets Cyclists including (1) significant new cycle routes, (2) low 

traffic neighbourhoods, (3) increase in bicycle parking. For more information see appendix A. 

General agreement: 

• No financial contributions to either party are to be made as part of this research agreement.  

• Information and research provided to/by Tower Hamlets Wheelers will only be provided to 

London Cycling Campaign (LCC) with the consent of the Tower Hamlets Wheelers committee. 

• The committee and Megan will discuss on an individual basis and agree the following:  

• Provision and access to documents, volunteers, and other material relevant to research 

with activists, government and infrastructure.   

• Participate in interviews, workshops, questionnaires, workshops, focus groups or other 

validation groups, email correspondence, or observations of engagement with other 

campaign members, local groups, or government. 

• The level of confidentiality or anonymisation (if any) which needs to be applied to any 

material gained by Megan through accesses provided by Tower Hamlets Wheelers.  

• Recognising that Megan is currently a trustee of LCC, and irrespective of whether she leaves the 

Board during this research, Megan will not assess the performance of LCC staff, nor make 

assessments of any other HR-related matters, nor have any form of involvement in the 

arbitration of any kind of disciplinary matter or dispute which may arise relating to LCC 

members and supporters who are active in Tower Hamlets Wheelers; notwithstanding that if 

Megan identifies matters that put the charity at serious legal, regulatory or reputational risk, 

then these shall be reported to the Chair and CEO of LCC. 

 

 



Deliverables:  

• Tower Hamlets Wheelers will receive a variety of informational support during their various 

campaigns, may include but not limited to: local government policy, budget or infrastructure 

analysis, social media analysis, workshop development, or other analysis and material support. 

• Any analysis documents, templates, workshops, modelling, or engagement material developed 

by the researcher will be provided to the participants during and after study.  

• All or part of the content discovered during this project may be used by the researcher: 

• In the doctoral thesis, in academic papers, policy papers or news articles, on our/my 

website and in other media that we may produce such as spoken presentations, on 

other feedback events, and in ethos.  
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The changing landscape of Deep Transitions: the case of chemical warfare and 

sociotechnical imprinting. 

Abstract 
 

In this paper we develop a conceptual understanding of the sociotechnical landscape and conduct a case study 

analysis of the evolution of interactive developments in the chemicals system, food system, and military systems 

over the course of the culmination of the first deep transition. We develop a framework to address how landscape 

‘shock’ events continue to influence sociotechnical change based on the concept of ‘imprinting’. We build on 

literatures from organisational studies and geography to outline systemic and landscape imprinting integrating 

these concepts with the focus on rules in the Deep Transitions framework. We use these two types of imprinting 

to conduct a case study analysis of the long-term effects of innovations around chemical weapons in the First 

World War and subsequent activities between the wars and during the Second World War, addressing how wartime 

activities continued to impinge on sociotechnical systems such as the food system both through rules that were 

amplified by wartime activities, but also how the events of the war created new wider systems of meaning which 

continued to influence sociotechnical activities and guide innovation. The memories of the chemical war and 

expectations around another total war that would use chemical weapons strongly influenced directionality in food 

systems but also influenced symbiotic relationships between food, chemicals, and military systems in peacetime. 

This paper therefore also addresses an under-explored aspect of the Multi-Level Perspective of how landscape 

change takes place.  

 

1. Introduction 
 

The Deep Transitions framework (hereon in ‘DT framework’)  focuses on long-term sociotechnical change across 

a series of great surges of development over at 250 year period spanning multiple sociotechnical systems including 

energy food, and transport amongst others (Schot and Kanger 2018). The first deep transition culminated in the 

post war ‘Golden Age’ which saw rapid increase in wealth and prosperity across the transatlantic zone and period 

of sustained and stable economic growth.  However, the evolution of the first deep transition saw the building up 

of significant social and environmental problems including increasing inequality, pollution, and climate change to 

name a few. The endpoint of the first deep transition is identified with the oil crisis of the early 1970s and the rise 

of environmental concern in response to the problems of the first deep transition. The DT framework posits that a 

second deep transition may be underway underpinned by a purposeful shift towards sustainable development that 

fundamentally challenges the routines that had built up over the course of the first deep transition (Kanger and 

Schot 2019; Schot and Kanger 2018). 

The DT framework combines insights from the Techno Economic Paradigms (TEP) approach that focusses on 

‘great surges’ of development (Perez 2007), and the Multi-Level Perspective (MLP) focused on sociotechnical 

transitions and widely used in sustainability transitions research (Geels 2002). The TEP perspective outlines 

different periods of economic growth initiated by particular technological breakthroughs such as the internal 

combustion engine and are guided by paradigms that coordinate economic activity such mass production in the 

case of the ‘fourth surge’ (Perez 2010). The Deep Transitions framework posits that particular paradigms, including 

mass production, originate as rules that govern activity in single sociotechnical systems are then aligned across 

different sociotechnical systems as meta-rules, where collection of meta-rules forms a meta-regime (Schot and 

Kanger 2018). The DT framework differs from most analyses that use the MLP in that it focusses on how multiple 

sociotechnical systems become aligned and considers a longer time period than is usually studied in sustainability 

transitions research (Schot and Kanger 2018). 



Another way in which the DT framework differs from most analysis in sustainability transitions is that it pays 

particular attention to the role of ‘macro events’ and developments at the ‘landscape’ level of the MLP. It has been 

more widely noted that while there is considerable research on niche-regime dynamics, the landscape level of the 

MLP is somewhat neglected (Hermwille 2016; Raven, Schot, and Berkhout 2012; Sorrell 2018).  The DT framework 

however, focuses on both the slow-moving development of the landscape in terms of the evolution of ‘industrial 

modernity’ over the course of the first deep transition (Kanger and Schot 2019), as well as the role of the temporally-

restricted ‘shock’ events such as the First and Second World Wars in the culmination of the first deep transition 

(Johnstone and McLeish 2020). 

This paper builds on this work and further unpacks the landscape, to address the extent to which particular 

landscape events – in this case the world wars – have a lasting impact on the development of sociotechnical 

systems, but also the relationship between particular landscape ‘events’ such as wars and the slower moving 

landscape developments. With regards to the second point, we address the under-examined point of how features 

of the landscape change overtime. The impact of changes occurring in niche-regimes are conceptualised as 

potentially influencing changes in the landscape. This is indicated by the upwards arrow in depictions of the Multi-

Level Perspective (fig 1.) yet how this process occurs has not been examined. 

 

Fig 1. Landscape as a factor in transitions and transitions in the landscape 

 

 Source: Geels (2011) 

 

We develop the conceptual framework for landscape dynamics in the DT framework using two notions of imprinting. 

First is a biological conception of imprinting used in organisational studies (Marquis and Tilcsik 2013) where a 

temporally restricted period exhibiting particular environmental conditions can amplify rules and meta-rules and 

have a lasting impact on sociotechnical trajectories. We refer to this as ‘systemic imprinting’. Second, we adapt 

themes in geographical literatures (Brierley 2010; Foote and Azaryahu 2007; Gold and Revill 1999) to the 

sociotechnical landscape, including the way that marks of the past remain as collectively-held memories and 



influence wider systems of meaning, such as by continuing to influence beliefs and expectations. We refer to this 

as ‘landscape imprinting’.   

We apply this conceptual framework to the case study of the large scale use of chemical weapons during the First 

World War and developments in the food, chemicals, and military systems during the inter-war and post- Second 

World War ‘golden age’. We trace how the environmental conditions and mechanisms of war shaped niche 

developments in chemical weaponry, which in turn changed the nature of warfighting itself. We explore how 

chemical research between the wars was influenced by the rule of maintaining abundance of supply that had 

amplified during wartime. However, the collectively-held experiences of chemical warfare during the First World 

War influenced the beliefs and expectations for the next total war, requiring synergies with military systems to 

remain in formal peacetime. Despite this shared expectations, chemical warfare did not take place in the 

transatlantic zone during the Second World War. However, the collectively held beliefs that a future total war would 

involve chemical weapons remained. The amplified rule of maintaining abundance and constancy of supply saw 

further intensive research into plant protectants for food production which enriched the maintenance of continued 

close links between military and food systems.    

This paper proceeds as follows. First, we discuss the deep transitions framework and revisit discussions on the 

sociotechnical landscape in the Multi-Level Perspective (MLP) and we outline our perspective of the landscape. 

Second, we discuss the concept of imprinting developed from organisational studies and geographical literatures 

and how it can be applied to sociotechnical systems and the landscape level, and we also discuss the conceptual 

approach taken for the case study analysis. Third, we conduct a case study analysis focusing on niche 

developments during the First World War in relation to chemicals research and the emergence of chemical warfare, 

and the lasting impact this had both in terms of interwar developments in the food system and the post-Second 

World War landscape. Fourth, we discuss the implications of these insights for deep transitions and wider debates 

in sustainability transitions research. 

 

2. Understanding landscape change in deep transitions 
 

In this section, we discuss understandings of the landscape category in the MLP, and then go on to discuss the 

concept of imprinting building on organisational studies and geographical literatures. We expand on how 

understandings of how a particular landscape event can continue to impact developments in particular 

sociotechnical systems and how particular landscape events can lead to broader changes in ‘slow moving’ 

developments that form part of a new backdrop in which sociotechnical systems develop. To address these 

questions, we develop the terms systemic imprinting and landscape imprinting and connect these concepts up with 

the DT framework. 

 

2.1 The sociotechnical landscape 
 

The sociotechnical landscape is a core part of the MLP approach. In early discussions of multi-level approaches 

to understanding sociotechnical change, However, while dynamics regarding niche-regime interactions have been 

a key point of analysis, it has been recognized by several authors that the landscape has received less attention 

(Hermwille 2016; Raven, Schot, and Berkhout 2012; Sorrell 2018). Original formulations of the landscape level in 

the MLP recognized the landscape ‘in a literal sense’ (Rip and Kemp 1998), in terms of something that we travel 

through, but also in a metaphorical sense, as something ‘that sustains us’ as the ‘material culture’ of our lives, and 

which technology is a part of, drawing on Mumford’s (1966) notion of the ‘megamachine’, where technology is part 

of wider cultural and symbolic terrain through which we make sense of the world, landscape developments change 

slowly. Further emphasized by Geels (2002) it is outlined that the landscape represents both the hard structures 



of the physical environment and a set of heterogenous factors including oil price fluctuations, climate change, wars, 

economic growth, which is even harder to change than the regime, and changes slowly.  

Early critiques however identified the problem of a lack of attention towards the landscape  (Berkhout, Smith, and 

Stirling 2004; A. Smith, Stirling, and Berkhout 2005). However, Van Driel and Schot (2005) elaborated the 

landscape concept, distinguishing three types: (1) factors that do not change or that change only slowly, such as 

climate; (2) long-term changes, such as German industrialisation in the late 19th century; (3) rapid external shocks, 

such as wars or fluctuations in the price of oil. How landscape exerts different kinds of pressures on niche-regime 

dynamics was further elaborated by Geels & Schot (2007), outlining different landscape processes that can lead 

to the breakthrough of novelties in mainstream markets where they compete with the existing regime. This was 

attentive to: (1) frequency: number of environ- mental disturbances per unit of time, (2) amplitude: magnitude of 

deviation from initial conditions caused by a disturbance, (3) speed: rate of change of disturbance and (4) scope: 

number of environmental dimensions that are affected by simultaneous disturbances. 

Subsequent work in sustainability transitions has focused on the downward pressures of the landscape for example 

how the shock of the Fukushima nuclear disaster influence the directionality of international energy trajectories 

(Hermwille 2016), and the role of financial crises in influence sustainability transitions (Van Den Bergh 2013). More 

recently, several accounts have attempted to outlined how landscape change can occur, more often where 

landscape is defined in terms of geographical scale, for example how international networks of social actors a the 

global level can change the landscape. For example Jenkins et al discuss how energy justice as a normative 

framework can alter landscape developments (Jenkins, Sovacool, and McCauley 2018). However, this departs in 

some ways from original conceptualisations of the landscape, and views the landscape as something that can be 

directly and deliberately influenced by actors in niches.  

However, the landscape was envisaged as something that cannot be directly influenced. Discussions of the ‘hard 

structure’ of Additionally, there remains a lack of attention with regards to temporal dynamics of different types of 

landscape change, and how the regime level activities influence the landscape. As Kanger and Schot (2018) point 

out, “..in socio-technical systems literature exogenous factors are either virtually neglected (TEP) or undertheorized 

– in MLP the notion of landscape simply lumps together very different macro-structures and macro-trends. On the 

other hand, macro-historical and macro-sociological literature too often focuses on the “social”.   Additionally, they 

also point out that  “to date, however, both MLP and TEP have had relatively little to say on how single and 

interconnected systems shape the landscape itself. This is a key question for the Deep Transition framework”.  We 

explore this key question and now introduce notions of imprinting as a framework through which landscape change 

and biodirectional interactions between landscape developments and niche -regime activities can be studied. 

 

2.2 Systemic Imprinting 
The concept of imprinting has been used in organizational studies (Battilana 2006; Marquis and Tilcsik 2013; 

Stinchcombe 2000), to explain how an organization’s routines and culture can be strongly influenced by the 

particular conditions of the environment in which the organization is founded. This work focusses on how ‘external’ 

‘environmental conditions’ impinge and influence the internal processes of an organization and correspond to 

understandings of how an exogenous landscape can influence the focal dynamics of niche-regime interactions. In 

this literature, the environment in which an imprint is formed is “…richly textured, multifaceted space, rather than 

a homogeneous, one-dimensional force” (Marquis & Tilcsik, 2013: 195). This understanding of imprinting draws 

attention to the “mechanisms that underlie the creation of imprints by different environmental conditions” (Marquis 

and Tilcsik 2013). 

In the biological sciences, imprinting was first used to describe how certain behaviors in animals were ‘stamped 

into their nature’ and how ‘early experience determines subsequent behavior’ (Marquis and Tilcsik 2013).  There 

are two key aspects of biological imprinting: “the existence of a sensitive period and the subsequent stability of the 

result of experience gained during that period” (Immelmann, 1975). From a sociotechnical perspective this 

literature focusses on how particular events may be ‘stamped’ onto the trajectories of sociotechnical systems and 

continue to guide activities in sociotechnical systems even though the restricted time period has ended.  In the 



deep transitions framework, the way in which this stamping process occurs is through the amplification of rules 

and meta-rules that coordinate sociotechnical systems in particular directions during that particular sensitive time 

period (Johnstone & McLeish, 2020). For example, during the First World War, maintaining a constant supply of 

oil was amplified in its importance in the energy system because of the military need for oil; this trend continued in 

the 1920s with intensified institutional and geopolitical developments to ensure a sustained oil supplies for future 

military conflict (Johnstone & McLeish, 2020).  

The concept of imprinting provides a more nuanced understanding of how long terms dynamics are affected by 

historical events and processes than concepts such as “lock in” (Cowan 1990; Frantzeskaki and Loorbach 2010; 

Unruh 2000), “path dependency” (Arthur 1994; Urry 2004), “entrapment” (Walker 1999, 2000), and “momentum” 

(T. Hughes, 1985; T. Hughes, 1994) that are widely used in sustainability transitions and related fields. Definitions 

of these concepts are outlined in table 1 below.  

Table 1 

Term Definition 

Lock-in “…interlocking technological, institutional and social forces that can 

create policy inertia towards the mitigation of global climate 

change…industrial economies have become locked into fossil fuel-

based technological systems through a path-dependent process 

driven by technological and institutional increasing returns to scale” 

(Unruh 2000) 

Path dependency “This conception of path dependence, in which preceding steps in a 

particular direction induce further movement in the same direction, 

is well captured by the idea of increasing returns. In an increasing 

returns process, the probability of further steps along the same path 

increases with each move down that path. This is because the 

relative benefits of the current activity compared with other possible 

options increase over time. To put it a different way, the costs of 

exit- of switching to some previously plausible alternative- rise.” 

(Pierson 2000) 

Entrapment “the processes by which commitments are made, adapted, remade 

and unmade. All innovation and all entrepreneurial activity entails 

commitment which is risk’s necessary bedfellow. But in complex 

fields of technology, commitments can become — and have to 

become — multifarious, extensive and entangling. Otherwise, 

nothing can happen. This gives rise to an unavoidable predicament: 

the very act of ‘digging in’ commitments makes societies and their 

institutions vulnerable to entrapment.” (Walker 2000) 

Momentum  “A technological system can be both a cause and an effect; it can 

shape or be shaped by society. AS they grow larger and more 

complex, systems tend to be more shaping of society and less 

shaped by it. Therefore, the momentum of technological systems is 

a concept that can be located somewhere between the poles of 

technical determinism and social constructivism. The social 

constructivists have a key to understanding the behaviour of young 

systems; technical determinists come into their own with the mature 

ones. Technological momentum, however, provides a more flexible 

mode of interpretation and one that is in accord with the history of 

large systems.”(T. . Hughes 1994) 

 

Imprinting “…a process whereby, during a brief period of susceptibility, a focal 

entity develops characteristics that reflect prominent features of the 

environment, and these characteristics continue to persist despite 

significant environmental changes in subsequent periods.” (Marquis 

and Tilcsik 2013) 

 

There are some broad differences to briefly note here: the focus in ‘lock-in’ and ‘path dependency’ is on a sequence 

of historical developments which create ‘increasing returns’ and ‘positive feedbacks.’ Accordingly, there is less 



focus on understanding the particular conditions of certain events like a war and how the specificities of a particular 

time period continue to be present in ongoing developments. The concept of ‘entrapment’ is focused on ‘policy 

commitments’ that are made and which are costly to reverse, leading to ‘lock-in’. Again, there is not a primary focus 

on the conditions surrounding those policy commitments. The concept of ‘momentum’ is more relevant to our study. 

For example, Thomas Hughes details how the momentum towards centralised electricity grids was influenced by 

the First World War with including by breaking the momentum prior to the war that had prioritized localised 

electricity production in the UK (T. Hughes 1985). In these accounts, war is acknowledged as a mechanism of 

change, sometimes radical change. However, what is missing is focal attention on the particular mechanisms of 

the environmentally sensitive time period and the mechanism through which lasting change is maintained within a 

particular system. In other words, the idea that war may have been ‘stamped’ onto the dynamics of a particular 

sociotechnical system is not considered. 

A focus of imprinting pays more attention to the ‘mechanisms’ underlying the particular restricted time periods 

when imprinting takes place. In previous work, we built on literatures related to ‘total war’, i.e. wars where the whole 

economy is mobilized not just the military (Van Creveld 1991; Marwick 1974; Overy 2013). The First and Second 

World Wars are considered to be total wars and historical literatures point towards these wars having particular 

transformational mechanisms (Obinger, Petersen, and Starke 2018). We adapted these mechanisms for a 

sociotechnical perspective outlining that the mechanisms of demand pressures and logistical challenges, 

directionality, new policy capacities, and shared sacrifice and cooperation represented a different ‘environmental 

conditions’ to peacetime (Johnstone and McLeish 2020). We outlined changes occurring after the war where 

patterns of sociotechnical change amplified under mechanisms of war continued. 

What connects wartime developments with peacetime developments in sociotechnical systems is an analysis of 

rules discussed in section 2 above. Rules are the connecting point between the environmental conditions entailing 

mechanisms of war and how behavior or routines exhibited during the period continue to be enacted in 

sociotechnical systems. In our previous work we note that during total wars, rules can become so amplified that 

they become stamped onto the nature of a particular sociotechnical system (Johnstone and McLeish 2020).  

 

2.3 Landscape Imprinting 
In this paper we are interested in bidirectional implications of landscape events and so are attentive to how the 

sociotechnical landscape can also be imprinted with the effects of particular events. This goes back to the crucial 

distinction in understandings between slow-moving gradual processes and sudden events. The metaphors for 

understanding landscape refers to a hard, physical landscape sociotechnical change takes place within. However, 

there are a variety of different environmental processes that can leave a lasting mark on the landscape. 

Geographers for example used the idea of ‘landscape memory’ to consider how events of the past with different 

temporalities continue to influence the geomorphological structure of the present landscape (Brierley 2010). This 

geomorphological understanding can be used to build a more dynamic understanding of landscape and the 

different temporalities of landscape processes. War, for example, can be thought of as an earthquake - the result 

of slow-moving tectonic shifts, precipitating rapid intense event that can fundamentally reshape parts of the 

landscape itself. 

A focus on how practices over time influence landscapes has been a key focus of cultural geographers in terms of 

interpreting the landscape. The landscape is not interpreted as just a physical space, but is also a space of 

collectively-held meaning (Mitchell 2002). This understanding of the landscape is aligned with earlier 

understandings of the landscape in the MLP (Geels and Schot 2007; Rip and Kemp 1998). Landscape memory 

here relates to ideas on collective memory as the “actualisation of the past in some form of contemporary 

experience” (Foote & Azaryahu, 2007  p. 126), and is something that binds together a broad community from a 

shared experience where “public memory is part of the symbolic foundation of collective identity” (Foote and 

Azaryahu 2007). In short, coming back to the question of war, the commonly held experiences of war take on a 

particular structure of meaning which forms the contours in which sociotechnical decisions are made, and broader 



expectations for future activity are created. Actors within sociotechnical systems interpret these particular wider 

structures of meaning which influences activities in multiple systems. 

Thus, broader landscapes of security and threat form an influential backdrop in which sociotechnical activities take 

place. There is considerable literature on the idea of this lingering effect of collective memory. Smith uses the 

metaphor of a long shadow cast by war (T. Smith, 2018), which is also used to depict the continued socio-cultural 

influence of other landscape events like Chernobyl (Park 2011).  There has been particular attention in history on 

how the events of the Second World War initiated new collectively held ideas about the world and future possibilities 

that were considered global in nature, particularly as they became embodied in new institutions like the United 

Nations (Lowe 2017). What has not been done however is to consider the relationship between particular 

sociotechnical activities during the event of war and these broader landscape forms, which is the key to 

understanding about how landscape change occurs from a sociotechnical perspective. 

 

3. Bidirectional imprinting: Food, CBW and the two World Wars. 
 

The introduction of large-scale use of poisonous chemicals fundamentally altered the nature of the First World War 

which in turn did much to shape the post-war landscape and sociotechnical developments. We explore the 

bidirectional impacts of the landscape events over the course of the ‘fourth surge’ entailing the two world wars, 

niche innovations around chemical weapons, and how this impinged on and influenced subsequent developments. 

We proceed as followed. In section 4.1 we discuss how niche developments of chemical weapons that emerged 

from innovations in response to meeting demand in food systems during wartime blockades, rapidly changed the 

nature of warfare itself. In section 4.2 we discuss how after WW1, imprints of war can be seen in a systemic sense, 

with the need to maintain abundant and constant supply being a rule that continued to influence research and 

developments of chemicals in food systems; however, the changed landscape continued to imprint in terms of 

expectations and preparations around another ‘total war’ that, it was thought, would include the use of chemical 

and biological weapons. Production of chemical weapons increased during the Second World War although in the 

end were not used. In section 4.3. we discuss how systemic and landscape imprints manifested in the Cold War 

following WW2. Systemic imprints of war persisted as the imperative to maintain abundant and constant supply in 

the food system with increasing research into pesticides and chemicals to intensify agricultural production. 

Meanwhile, the discoveries of stockpiles of chemical and biological weapons at the end of the Second World War, 

accentuated continued landscape imprints where a shared understanding of another total war between the Soviet 

Union and the West continued to influence activities. This landscape imprint, saw synergies between activities 

related to chemicals and pesticides intensified in what became known as the Military Industrial Complex. 

 

3.1 WW1: Total war, demand pressures and innovations in chemical industry 
Innovations in transportation and processing technologies allowed a global trade in foodstuffs to thrive in the fifty 

years prior to the First World War. Europe was particularly reliant upon overseas food imports having developed 

“elaborate webs of resource extraction… that stretched across the globe”.1 Controlling these webs was considered 

key to amassing national power and wealth but also meant that a “nations’ wealth and power were linked to their 

dependence on international trade, not their autonomy from it.”2 Accordingly the nature of the global food system 

in the decades prior to the First World War increased a nation’s vulnerability to restrictions in trade and changes 

to international exchanges.3  

When war looked imminent, both the Allies and Central Powers attempted to disrupt each other’s food supply 

system by enacting naval blockades. This strategy drew on extensive historical precedent which was not just 

                                                           
1 Weinreb, A Modern Hungers: food and power in twentieth century Germany Oxford University Press, 2017 p13 
2 Weinreb, 2017 p13 
3 Weinreb, 2017 pp3-4 and 14 



directed at interrupting an enemy’s food supply but was also used for generally interrupting the flow of goods during 

wartime. Britain was particularly adept in its practice being able to rely on its naval supremacy. However, as we 

document elsewhere (Johnstone & McLeish, 2020), total war stands apart from other forms of war for the 

exceptional demand pressures and logistical challenges which are exerted on all sociotechnical systems. 

Accordingly, who had access to the international food supply system was particularly important within the First 

World War context and ensured that “the interdiction of food steadily expanded as one of the main instruments of 

warfare for both sides.”4  

The British Royal Navy followed a policy of 'distant blockade', barring entrance to the English Channel and the 

North Sea. A similar blockade was maintained with French and Italian aid to block Austria’s Adriatic ports. Neutral 

vessels were theoretically permitted to continue trading, but the Allies progressively widened their definition of 

'contraband' cargo such that from March 1915 it began to stop all shipping movements to and from the ports of 

Germany and Austro-Hungary and seize all commodities entering or leaving those countries, including via neutral 

ports. Within weeks of its initiation, the Allies blockade forced German authorities to introduce price caps on staple 

food products such as dairy, vegetables, fish and meat which were normally provided through imports. As the Allied 

blockade intensified, increasingly interventionist policies were required.5 Between 1916 and November 1918 

average monthly imports of grain fell from 20,063 metric tonnes to 7,333 metric tonnes; meat imports from 5,778 

metric tonnes to 260 metric tonnes; and imports of vegetable oil and fats from fell 791 metric tonnes to 37.2 metric 

tonnes.6 A combination of factors including: poor storage of earlier years’ potatoes; the inability of farmers to access 

copper after the military requisitioned supplies for shell casings; lack of draught and labour power as well as 

manure; a late potato blight in 1916 and severe and prolonged frosts in early 1917 “contributed to 700,000 people 

dying of starvation.”7 Others place this figure higher and also note 400,000 excess civilian deaths in Austria-

Hungary.8 

For their part, Germany’s massive pre-war naval expansion led to counter-attempts to interrupt British commerce. 

Using submarines, for example, Germany also declared a blockade Great Britain and Ireland, describing the waters 

around Great Britain and Ireland as a warzone within which any merchant vessel would be destroyed. These 

submarine attacks greatly reduced British supplies of wheat and sugar 9 but the British experience was very 

different to the German one. Although both shared the experience of a rapid rise in food prices, especially for meat 

and bread, cuts in availability, panic-buying, hoarding and widespread accusations of profiteering Britain was never 

actually threatened with a food crisis. Nevertheless the government responded to increasingly persistent calls for 

intervention by introducing a minimum wage for farmers and labourers, centralising food prices and introducing 

first a voluntary and then a compulsory scheme of rationing in the spring of 1918. Indeed, levels of agricultural 

production and food supply in Britain were maintained almost intact, meaning that British consumers did not suffer 

the same decline in nutritional standards as their European counterparts.10  

Whilst the primary aim of these blockades may have been to starve a country into submission, there is also 

interdependence between food supply and munitions. The chemical element nitrogen for example is required for 

both fertiliser production and the production of explosives. At the outset of the war, the vast majority of the world’s 

nitrates were imported from Chile, with Germany being its largest market.11 After an unsuccessful attempt to protect 

their market interests12, Germany was excluded from the global nitrate market by another British naval blockade. 
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Finding another method to produce nitrogen for both fertiliser and high explosives purposes became a priority 

concern for German authorities especially as the new form of warfare - trench warfare - demanded a continuous 

supply of high explosives.  

One method to produce nitrogen was Fritz Haber’s nitrogen-fixation technique. This niche method had only moved 

from the laboratory to industrial scale-up in 1913 when Carl Bosch was charged to adapt and scale up the technique 

at the BASF plant at Oppau. Using nitrogen from the air and converting it to ammonia for the purposes of synthetic 

fertiliser production, the Haber-Bosch method was well placed to also respond to the militaries need for nitrogen 

and synthetic ammonia for the production of high explosives. The process also held the promise of limitless 

production of high explosives as its source material was the air. Bosch considered it his patriotic duty to prioritise 

the military need for explosives over fertiliser production and expanded his industrial plant at Oppau to “produce 

5,000 tons of sodium nitrate per month for military purposes”13.  

In agreeing to prioritise military needs over industrial needs, Szöllösi-Janze notes that the warfighting experience 

of trench warfare “led to a formerly unknown convergence of the state, the military, the economy, and of science.”14 

This convergence of industry, military and state is in line with the observations we have made elsewhere 

(Johnstone & McLeish, 2020) that the environmental conditions of total war create closer linkages between multiple 

sociotechnical systems that are now directed towards similar ends, in this case victory in war. Within this new 

environment, Haber can be said to have sat  in a space between multiple systems and used his knowledge and 

understanding of those systems to further close the links between systems. For example, he was the scientific 

director of the Kaiser-Wilhelm-Institute of Physical Chemistry and Electrochemistry, an academic research 

institution charged to “give new momentum to the development of the German chemical industry” which in 1914 

was placed under military control and re-orientated to concentrate “on research projects of immediate importance 

for the war effort.”15 In parallel, he also offered his services to the War Ministry and became head of its chemical 

department with the military rank of Staff Sergeant. As military advisor, he understood military needs and using his 

scientific knowledge understood that conventional high explosives alone would not break the stalemate of trench 

warfare and proposed instead the use of the toxic chemicals to fulfil the military need of breaking trench warfare.16   

The toxic chemical that Haber proposed was chlorine. As a gas that is heavier than the air, he argued that chlorine 

held the promise of circumventing the defences offered by trenches and underground tunnels by sinking into them; 

as a toxic chemical, chlorine also offered the potential of corroding the Allies conventional weapons and potentially 

reducing the strain of maintaining a continuous supply of high explosives.17 However, Haber also used his 

knowledge of the German chemical industry and understood that it produced “large amounts of electrolytic 

chlorine… [and that w]ith dye production restricted, the chlorine plants were available” to supply military needs.18 

This overcame bypassed the issue of blockades and indeed as the war progressed, the chemical industry became 

the “life blood of German offensive warfare.”19  

The first large-scale use of chemical weapons occurred at 1700 hours on 22 April 1915 along a 6 km stretch of the 

German frontline of the Ypres, Salient. Overseen by Haber, 5,830 cylinders of chlorine were opened releasing an 

estimated 180,000kgs of poisonous gas which drifted as a “vivid green-yellow”20 cloud towards French and 
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Canadian positions. The gas sank into their trenches and men “drowned in [their] own exudation”21; for those who 

succeeded in escaping the cloud, the exertion of running away accelerated the process of asphyxiation.  

Britain and France responded in kind, mobilising their own chemical industries to produce poisonous chemicals for 

use on the battlefield. Increasingly lethal toxic chemicals were introduced onto the battlefield and by November 

1918, an estimated 113,000 tons of toxic chemical agents had been used.22   

Whilst the First World War is best known for chemical weapons use, other niche innovations were also accelerated 

by the conditions of total war that would have implications for both food and military systems. This included 

entomology. No longer dismissed as scientists that were “trained to count the spots on a mosquito wing”, 

entomologists moved to the centre of wartime bureaucracies that had to confront “insect pests that endangered 

soldiers, protect the food that fed them, and clear the trenches in which they camped.”23 In the US, Leland Howard, 

the director of the Bureau of Entomology, argued that the conditions of the First World war allowed entomologists 

to become recognised as “competent investigators whose advice and help meant everything”24 when the military 

was faced with an urgent need to protect soldiers’ lives and food supplies. Howard’s bureau was able to establish 

the quick acting chemical insecticides, rather than slower acting biological or cultural methods, as the primary 

means to eliminate insects. The environmental conditions of the First World War therefore greatly accelerated 

chemical insecticides and an unprecedented boon for them ensued.  

 

3.2 Imprints of WW1, and mobilisation for WW2 
The First World War was unprecedented in terms of the size, scope and level of destructiveness and was, for 

soldiers, civilians and nations, a highly traumatic experience. Kent argues that shell shock, itself a manifestation 

of trauma is “a metaphor for the experience of the war… which in turn transmuted into a felt condition” at the 

societal level ; the emotional and mental consequences of the war and “the political force of emotions” she argues 

“particularly those associated with loss and mourning leading to post traumatic stress disorder” imprinted on 

national psyche and “must be appreciated” if the full impact of the two world wars are to be understood.25 

Relevant to this case study are two ways in which trauma was expressed: future imaginings of war and food 

security.  

The massive use of poison gas during the First World War meant that the dual characteristics of ‘value’ and ‘dread’ 

became deeply associated with chemical weapons. The war had shown the value of a nation having a strong 

chemical industry from which these gases had emerged and whilst not decisive in terms of winning battles, the 

chemicals used during the first war were shown to be particularly valuable in their strong ability to affect the “psychic 

equilibrium” of enemies by causing feelings of fear and dread.26 War imaginings were often limitless in their violence 

and deadliness and the idea that chemical weapons would “probably be the standard weapon of the next war” was 

widely held. 27  

What is also notable is how use of chemical weapons was combined with another dread memory of the First World 

War - airplanes. In March 1927 for example the British MP for West Islington, Mr. Montague told the Commons  

Surely everybody realises that within a short time of the outbreak of any great world war on 

a scale approaching that of the last war, both sides would be wiped out by the use of 

chemical forces, if by no other means. It would be possible to wipe out London in a few 
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hours by means of some hundreds or thousands of planes containing bombs and poison 

gas; and what other countries could do to London we could do to other countries…28  

These dread images provided justification for pursuing and maintaining offensive chemical weapons capabilities - 

as Mr Montague continued  

the only thing we have in answer to a threat of that kind if it is carried out in regard to London 

is to make those who have carried out that threat suffer in the same way a few hours 

afterwards. 29   

British supply of chemical weapons to White Russian forces between 1919 and 1920, and their subsequent use of 

air dropped chemical devices; Spain’s use of aircraft to spray mustard gas on the Rifts in the Spring of 192530; 

Italy’s use of its air force to drop tear gas and mustard gas in Abyssinia in 1935 and 1936; and the use of chemical 

weapons, including aircraft bombs, by Japanese forces in China seemed to confirm the imaginings that future wars 

would combine chemical weapons use with air wars.31 The aerial bombardment by the German air force of the 

Spanish town of Guernica on 26 April 1937, from which the term ‘weapon of mass destruction’ originates, reaffirmed 

the level of total destructiveness that future wars would bring.32  

The dual characteristics of value and dread combined with imaginings of future wars influenced landscape imprints 

regarding the nature of future wars which in turn influenced developments in sociotechnical systems. The First 

World War had exposed vulnerability in the existing globalised food system which imprinted on considerations of 

the food supply in the run up to the Second World War. Speaking in Parliament three days after German forces 

entered the Rhineland for example, Lloyd George who had served as the Liberal First World War Prime Minister 

recalled to members that: “We came nearer to defeat [in World War 1] owing to food shortage than we did from 

anything else”. 33  For government war planners, “feeding the nation – a nation mobilized for total war – was deemed 

as important as supplying the armed forces with the weapons of war.”34 Accordingly, the Food (Defence Plans) 

Department of the Board of Trade was established in December 1938 to formulate plans for the procurement, 

control and distribution of food during a major war. The Board created an extensive "shadow organisation for food 

control” in the advent of war. This included the design, printing and storage of ration books and other rationing 

documents at strategic points and the setting up of local food offices and local food control committees within the 

framework of local government. On the approach of war, substantial reserve stocks of whale oil (for the 

manufacture of margarine), wheat and sugar were also bought without disturbing sensitive world markets and 

when the war finally came in September 1939, and the government achieved expanded statutory powers to take 

over the economy, they were far more ready to handle the accompanying food shortages than they had been for 

the First World War. Two signs of this are the reconstitution of the Ministry of Food five days after the UK declared 

war on Germany and that rationing began only eighteen weeks after war started.35  

In Germany, the memory of First World War food shortages also ensured that once full-scale rearmament began, 

food and agriculture was a central consideration in wartime planning. Both Mussolini’s National Fascist Party36 and 

Hitler’s National Socialist German Workers' Party desired to decrease their reliance on imports of foreign foods, 

insecticides and pesticides and both reframed the issue of food provision in light of their policies on national identity. 

Research into improving agricultural performance, including in the areas of synthetic fertilisers, herbicides, 
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pesticides and insecticides received generous funding throughout the National Socialist period and is an area 

where bidirectional developments between the food and military systems are most pronounced.37  

Gerhard Schrader, head of plant protection at IG Farben’s38 Bayer, was instructed in 1934 to begin a systematic 

investigation of organophosphorus compounds to ascertain their qualities as plant protectants. After trial and error 

with fluorinated compounds, he began adding cyanide to organophosphate compounds and on 23 December 1936 

synthesised ‘Preparation 9/91’. Initial tests showed Preparation 9/91 to be extremely toxic to warm-blooded 

animals, properties which rendered it unsuitable for use as a plant protectant but, as required by a 1935 official 

decree, IG Farben reported the highly toxic compound to the Army Ordinance Office at the Ministry of War.39 

The Army Ordinance Office, who were independently searching for new chemical warfare agents, found the same 

toxic properties of Preparation 9/91 appealing and renamed it Tabun (meaning taboo). Rewarding Schrader with 

“a 50,000 mark reward (about $20,000 at the time)” they took over all Tabun-related research.40 Within two years 

of being passed the compound, military scientists had developed a feasible manufacturing process for Tabun and 

began small-scale production. By Spring 1943, a large-scale factory near Dyhernfurth, Poland was producing 350 

metric tons of Tabun per month which was subsequently loaded into aerial bombs and artillery shells.  

Instructed to return to his research task of systematically investigating organophosphorus compounds for pesticidal 

properties, Schrader began consideration of fluorine compounds and went onto discover ‘Substance 146’ in 

October 1938. Substance 146 was twice as toxic as Tabun and very effective on insects in weak dilution. Again 

these properties made it inappropriate for plant protection but as required by official decree, this discovery was 

also reported to military authorities where it was tested and given the name Sarin. Recognising it as superior to 

Tabun, efforts to produce it began at a pilot plant in Raubkammer before industrial production began at a new 

factory at Falkenhagen just outside Berlin in May 1943. By the end of the war, 12,000 metric tonnes of Tabun and 

600 metric tonnes of Sarin had been produced. 41Two other toxic chemicals, Soman and Cyclosarin, were 

discovered as part of military-funded research into the biological aspects of Tabun and Sarin. Together the four 

chemicals became part of Albert Speer’s quest for ‘miracle weapons’42 and form the basis of second-generation 

chemical weapons. 

One of the reasons for Germany authority interest in toxic chemicals was the belief that the chemical warfare 

capabilities of their enemies was far greater and more sophisticated than their own.43 This was not so. Despite the 

widely held belief that chemical weapons would be used, British acquisition of a chemical warfare capability did 

not happen until quite late in the rearmament process and meant that at the outbreak of World War II “the British 

stockage of [chemical warfare] agents comprised about 500 tons of mustard gas, 5 tons of bromobenzyl cyanide 

and a small quantities of chloroacetophenone”44; the US stockpile upon its entry into the war was similarly sized “ 

about 500 tons, of which half was mustard gas”.45 Of note is that these were First World War era chemical warfare 

agents.  

A related dread which emerged during this period’s imaginings of future wars was that of attacking the food system 

with diseases or using of insects to purposefully spoil crops and food supplies. In the UK, JBS Haldane for example 

noted in 1938 that both Britain and Germany were vulnerable to their food supplies being attacked by the Colorado 

potato beetle and in Canada, the Nobel Laureate Frederick Banting became increasingly convinced that the Nazis 
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were unscrupulous enough to create and use insects in this way. 46 Canada, France and the UK all pursued the 

idea of using insects in this way with mixed results. A second strand of this related imagining was using plant 

protectants such as herbicides to destroy crops outright. Before entering the war for example, the US began active 

research on “the toxic properties of growth-regulating substances for the destruction of crops or the limitation of 

crop production”.47  

The trends of heightened concern around chemical and disease-based weaponry, and the innovations that had 

stemmed from the drive for self-sufficiency continued to intensify in conditions of total war during WW2. However, 

despite all belligerents possessing modest chemical and biological stockpiles when they entered the Second World 

War and their capabilities growing during the war, neither weapon system were used on European battlefields 

during the Second World War. Why this is so is subject to debate with one potential explanation of Hitler’s 

reluctance being his exposure to chemical weapons during the First World War.  

 

3.3 Imprints in the Cold War 
In the aftermath of the Second World War, and the new conditions of rivalry between the two Superpowers, the 

USA and the Soviet Union, the prospect of another total war featuring chemical or biological weapons formed a 

landscape imprint that influenced developments in military and food systems and maintained bidirectional relations 

between these two systems.  

Although nuclear weapons are most commonly associated with the security landscape during the Cold War, the 

arsenals of the major powers also showed the presence of (sometimes extremely) large stockpiles of chemical and 

biological weapons. In the post Second World era, the contents of these stockpiles had qualitative changes to them 

which have their origins in the discovery by Allied intelligence of the German nerve agents.  

Wartime information about Schrader’s work had either been ignored or dismissed “as propaganda or 

disinformation”48 so the physical discovery of filled nerve agent artillery shells in April 1945 shocked the Allies and 

exposed extreme vulnerability to their effects. Adding to this shock was a sense of heightened vulnerability from 

the understanding that Soviet forces had also captured nerve agent-filled weapons, two nerve agent production 

complexes, and the production notebooks for the nerve agent Soman. The filled weapons and production facilities 

were relocated back to the Soviet Union for examination and reproduction in its pre-existing programme. 49  

As mistrust deepened and relations soured during the Cold War, Western intelligence remained cognisant of Soviet 

possession of these nerve agents, and in particular their possession of information about Soman - the nerve agent 

that the Allies did not possess production information on. The Soviet Union’s refusal to confirm or deny possession 

of an offensive chemical weapons capability50 led Western officials to assume the Soviets were mirroring their own 

behaviour, i.e. were also stockpiling large quantities of nerve agents and developing advanced nerve agents. 

Western estimates of Soviet stockpiles during this period were therefore always extremely large (“greatly 

exceed[ing] the combined stocks of the free world”); always contained large amounts of nerve agents (“at least 

50,000 tons of the nerve gas tabun”) and considered likely to possess novel agents not present in Western 

stockpiles.51  

As the possibility of nuclear disarmament faded during the 1950s, intelligence reports also began suggesting that 

chemical weapons would become even more important for the Soviet Union and their allies in the Warsaw Pact. 

Again, because of the Soviet Union’s continuing silence on the matter, Western authorities became convinced that 
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chemical weapons, and in particular nerve agents, would be used by the Soviets in any future conflict. Indeed, 

within this context, information on Soviet defences became evidence of massive offensive capabilities for:  

If they accept, as we have announced, that we have a retaliation-only policy, and they did 

not wish to start chemical warfare, they would have to little very little training. However, their 

extensive efforts in defence training very probably could be based upon a concept whereby 

they would initiate the employment of these weapons and expect us to retaliate.52 

Echoes of the trauma of chemical weapons use in the First World War and the shock discovery of extreme 

vulnerability to the German nerve agents fed US and other NATO countries pursuit of ever more potent types of 

chemical weapons. Embedded in their cognitive scripts of war planning in the 1950s and 1960s were scenarios 

where “all of Western Europe, Northern Europe, Southern Europe, the Near East, the Middle East, and some 

sections of the Far East” would be “simultaneously” overrun by Soviet forces53 who would initiate chemical warfare. 

For some NATO countries, the potentiality of the newly discovered nerve agents resulted in recommendations that 

chemical (and biological) weapons should be “given priority effectively equal to that of atomic energy”.54  

Alongside imaginings of large-scale chemical warfare was amplification of the drive for self-sufficiency and 

maintaining abundant and constant food supplies imprinting on the food systems. The conditions of the Second 

World War, as a total war, had accentuated pre-war trends. The systemic imprint that the next war will be even 

more destructive than the last fed the need to intensify agricultural systems so that food supplies will not be 

interrupted which in turn influenced the directionality in agricultural research. This included in the areas of research 

and manufacture of synthetic pesticides and insecticides, which as history has shown us has intimate links with 

chemical warfare  

In post-Second World War UK, the pesticide and insecticide industries expanded rapidly with many companies 

working on organophosphorus compounds - the same family of compounds as Schrader had worked on in the 

1930s. Recognising the potentiality of this accelerating area of industrial research for chemical warfare pursuits, 

members of the UK’s Chemical Defence and Advisory Board began an outreach campaign to chemical firms 

requesting that “data on the synthesis and properties of any new compounds which you prepare (or extract from 

natural products) and which show high toxicity or toxicity associated with new molecular structures or toxicity of a 

novel type” be passed onto them. 55  

One chemical firm researching in this area was Plant Protection Limited in Kent, whose parent company was ICI. 

In the early 1950s, possibly 1952, two chemists, Ranajit Ghosh and JF Newman, discovered the miticide Amiton, 

which was patented and later marketed under the trade name Tetram.56 In 1955, ICI placed a production contract 

for Amiton with the Chemical Defense Establishment at Nancekuke, a British government facility in Cornwall that 

also manufactured nerve agents for the military.57 This was not an atypical contract for its time, especially as 

Amiton’s high toxicity to humans and ready absorption through the skin. These properties made Amiton 

unsuccessful as a commercial product and it was withdrawn from market around 1958.58 

Sometime between its discovery in approximately 1952 and the placement of a production order at Nancekuke in 

1955, ICI complied with the Chemical Defence and Advisory Board’s request to pass on information about any 

highly toxic compounds they had found. In Spring 1953, for example, the record shows that compound C11 (the 

code name used for Amiton) was “provoking much attention” as it opened up “an entirely new lead in the nerve 
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gas field.”59 Together with another related compound, also with powerful insecticidal properties, British chemical 

warfare experts had found a new generation of nerve agents which collectively they became known as the V agents 

(the ‘venomous’ agents, because of their skin-penetrating characteristics). The V family of nerve agents surpassed 

the German Second World War nerve agents and was described as representing a “threat that is surpassed by no 

other group of [chemical warfare] agents.” 60 Information about them was passed to US and Canadian military 

scientists in their chemical and biological warfare programmes in 1954; two years later, “US military scientists had 

created about 50 different V-series agents.” 61  

Another area of accelerating plant protectant research after the Second World War was herbicides. For the food 

system, herbicides were revolutionary for they “all but eliminated the need to cultivate row crops”, thereby creating 

enormous savings on human labour and dramatically increasing food production.62 During the first five years of 

marketing the herbicide 2,4-dichlorophenoxyacetic acid (2, 4-D) - a substance that had previously been part of the 

US secret wartime investigation of growth regulators as anti-crop weapons - production climbed from “917,000 

pounds” to in excess of “14,000,000 pounds” and chemical companies “placed 30 different preparations of 

herbicides containing 2,4-D on the market.”63 

For chemical warfare scientists in the US, their wartime research into growth regulators, in particular 2,4-D and a 

related growth regulator 2,4,5-trichlorophenoxyacetic acid (2,4,5-T) continued with research and field testing of 

them as chemical anti-crop agents were produced at substantial levels. Used in stronger concentrations than their 

food system counterpart, research showed that both killed plants even more effectively when sprayed onto foliage. 

Following tests both 2,4-D and 2,4,5-T were chosen as preferred defoliants; the plant metabolic disrupter and 

desiccant cacodylic acid, dimethyl arsenic acid (DMA), an organic form of arsenic, was chosen as the preferred 

chemical warfare agent of use against crops such as rice and wheat.64  

The precedent for use of these agents in conflict was set by the use, mainly 2,4,5-T for crop destruction and 

defoliation, during the British counterinsurgency operations in Malaya in the early 1950s.65 As with their later use 

in the Vietnam War, the use of herbicides during the Malaya experience began for tactical purposes - to defoliate 

areas so as to reduce cover for enemy forces - but was soon extended to uses to improve visibility on the perimeters 

of military installations and for a short time to destroy enemy crops.66  

By far the most widely used herbicide in the Vietnam War was Agent Orange, composed of equal parts 2,4-D and 

2,4,5-T, followed by Agent White. Both were effective against broadleaf plants and woody shrubs and trees, 

including mangroves. Other tactical herbicides used during the Vietnam War included Agent Blue (effective against 

grasses such as bamboo but also targeted grains, such as rice), Agent Purple (for general defoliation) and Agent 

Green (for crop destruction). The names of the agents were derived from the colour bands around the drums used 

to ship and store the herbicides. Regarding the use of herbicides in the Vietnam War, Meselson says  

Altogether, according to updated estimates, about 73 million liters of various herbicides were sprayed 

by fixed-wing aircraft and helicopters over an area of approximately 26,000 km2, 15 percent of the 

land area of the Republic of Vietnam, most of it sprayed more than once. Most of the area sprayed 

was coastal or inland forest while about 10% was crop land…. After a gradual build-up in herbicide 

operations in earlier years, nearly 80% was dispensed in the four years 1966–196967 
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4. Discussion and conclusion 
 

The use and planned use of plant protectants - whether pesticides, insecticides or herbicides - as chemical 

weapons displays a continued bidirectional interdependencies between the food system and the military system 

which began after the traumatic dual experiences of large scale use of chemical weapons and food shortages in 

the First World War.   

Schrader’s research on plant protectants in the run up to the Second World War was conducted for the purposes 

trying to achieve food abundance and lessen Germany’s dependency on the global food system; the research was 

taken over by military scientists who were pursuing independently a capability to counter a presumed threat from 

Allies. In turn, the Allies identification of continued vulnerabilities in their food systems from attack with disease 

precipitated their research into anti-crop weapons such as herbicides. In peacetime, research into these 

compounds - in some cases the very same compounds - spilled over to influence agricultural research conducted 

for the purposes of achieving food abundance and constancy of supply. As science and threat perception 

progressed, a cycle was created whereby findings in civilian agricultural research fed into perceptions of threat and 

chemical weapons development and chemical weapons development opened up new avenues for agricultural 

research conducted for the purposes of achieving food abundance and constancy of supply. 

This bidirectional relationship took place in a context of wider landscape imprints around the prospects of another 

total war where it was assumed that there would be widespread use of chemical or biological weapons and the 

new condition of the superpower rivalry which had been solidified by the events of the Second World War. The 

experiences of past total wars influenced expectations for future wars and became imprinted on the cognitive script 

of war planners.  

Arguably, the eventual size of US and Soviet Union chemical weapons stockpiles - 28,577 metric tonnes and 

39,965 metric tonnes respectively68 - illustrates the depth of trauma from first, widespread use of chemical weapons 

during the First World War and second, the recurring trauma of discovering the German nerve agents in 1945. 

These agents not only exposed vulnerability but revealed extreme weakness vis-à-vis a scientifically capable 

opponent. Descriptions by intelligence agencies of the Soviet chemical warfare capabilities suggests the trauma 

continued throughout the Cold War. Indeed, when the US declared their stockpile in the early 1990s it was the 

nerve agents Tabun, Sarin, Soman and VX, that dominated. Together with the cost of destroying these weapons 

- the latest cost associated with the ongoing task of destroying the US stockpile is $31.6 billion69 - this suggests 

that imprints on the landscape are deep and long lasting. 

From the perspective of systems, the depth and long-lasting nature of the imprint may be because of the direction. 

Our case study shows the landscape imprint coming from the niche innovation layer. That niche innovation, 

nurtured in conditions of two total wars and initially driven by the need for self-sufficient food systems, led to 

changes that influenced post-war landscape, which in turn shaped and guided activities in sociotechnical systems 

and influenced bidirectional relations between food and military systems. In many ways, after the Second World 

War, the conditions of total war did not recede but continued to form the basis for sociotechnical developments in 

what became known as the ‘military industrial complex’. 

As Schot and Kanger (2018) highlight, a key question of the DT framework is “how interconnected systems shape 

the landscape itself”. The present case study has contributed to this aim, highlighting how particular niche 

innovations that occurred in the particular environmental conditions of the First World War, changed the nature of 

war itself, and how a new layer of the ‘hard’ structure of landscape was formed in terms of broader collectively held 

trauma and expectations around future total war involving chemical weapons which continued to impinge on 

sociotechnical activities after wartime. Rather than a static category, our analysis has highlighted a more 

processual understanding of the landscape category in the MLP, highlighting biodirectional change, and how during 

particular ‘shock’ events, activities in the niche-regime level can see landscape processes change rapidly. This 
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emphasizes the importance of future work to interrogate diverse landscape processes as focal points of analysis 

in their own right, and analyse the particular ‘environmental conditions’ and mechanisms that different landscape 

processes exhibit. Our analysis, in line with the Deep Transitions framework has also undertaken a multi-system 

analysis. What is clear, is that the food system and the military system have co-evolved and interacted to a 

significant extent in the course of the 20th century. Given that military systems have generally been neglected in 

transitions analysis, future work could focus on other sociotechnical systems and the extent to which interactions 

with military systems has been an important dynamic in their evolution.  
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Abstract	

The	Space	sector	since	the	early	2010s	has	entered	into	an	era	of	increasing	commercialization.	The	
sector	is	bringing	unprecedented	capabilities	on	satellite	navigation	and	earth	observation,	promising	
to	be	the	next-generation	infrastructure	enabler.	Recent	examples	from	these	advancements	suggest	
that	 the	new	Space	sector	may	bring	 fundamental	 socio-technical	 reconfiguration	processes	across	
multiple	green	sectors,	especially	 in	developing	country	context.	Meanwhile,	the	Space	sector	 itself	
also	faces	sustainability	challenges	and	has	led	to	for	example	the	development	of	reusable	rockets	
and	the	cleaning	of	space	debris.	As	a	result,	new	governance	arrangements	for	Space	activities	have	
become	high	on	the	agenda	of	international	organizations.	This	viewpoint	sketches	a	research	agenda	
on	Space	for	transitions	studies.	Understanding	the	Space	sector	will	shed	new	light	on	our	current	
theoretical	approach	concerning	transformative	change,	mission	related	frameworks	and	innovation	
policy.		

	

Keywords:	Space	sector;	Sustainability	transitions;	Transformative	change;	Mission;	Earth	observation;	
Satellite	navigation	

	

1. Introduction	

We	are	living	in	an	emerging	techno-economic	paradigm	in	which	core	issues	concerning	technological	
development,	globalization,	as	well	as	societal	and	environmental	sustainability	are	more	intertwined	
than	ever	(	Perez,	2013;	Mathews,	2013;	Schot	and	Kanger,	2018;	Kanger	and	Schot,	2019).	The	rapidly	
changing	 Space	 sector,	 coined	 as	 the	 ‘New	 Space’,	 demonstrates	 increasing	 socio-technical	
reconfiguration	processes	in	such	a	manner.	Over	the	past	decade,	there	has	been	multiplication	of	
private	actors	from	around	the	world	entering	the	Space	sector,	even	with	some	such	as	SpaceX	leading	
private	Space	missions.	New	satellite	networks	are	constantly	constructed	and	upgraded	around	the	
Earth	by	 international	 space	agencies	and	private	entrepreneurs,	 alongside	 introductions	of	 space-
driven	 green	 application	 services	 across	 multiple	 sectors.	 Although	 the	 technological	 progress	
discovered	with	Space	activities	might	suggest	game-changing	ways	to	combat	climate	change,	these	
activities	 could	 also	 cause	 severe	 pollutions	 on	 and	beyond	 Earth	 surface.	While	 Space	 companies	
restlessly	compete	on	spacecrafts	and	launch	systems	such	as	recyclable	rockets,	policy	makers	are	
rushing	to	transform	Space	regulations	for	resolving	issues	like	the	associated	carbon	emissions	and	
excessive	Space	debris.		



The	focus	of	transition	studies	has	so	far	rather	sidelined	the	kind	of	new	technological	developments	
that,	once	gained	the	right	traction,	could	potentially	bring	unprecedented	changes	to	the	world	 in	
terms	 of	 production	 systems,	 rules	 and	 regulations,	 consumption	 patterns,	 and	 the	 Earth’s	
environment.	While	in	the	past	the	Space	sector	was	reckoned	as	national	missions	supported	through	
large	 publicly	 funded	 programs	 due	 to	 geopolitical	 reasoning	 and	 national	 security	 purposes,	 the	
development	of	Space	activities	today	are	increasingly	influencing	our	lives	on	Earth	faster	than	ever	
in	history.	This	could	potentially	lead	to	dramatic	socio-technical	reconfiguration	processes	within	and	
beyond	the	Space	sector	itself.	While	the	Space	realm	has	received	little	or	no	scholarly	attention	in	
transition	studies,	some	innovation	scholars	have	begun	revisiting	the	Space	sector	as	a	promising	case	
(see	 Mazzucato	 and	 Robinson,	 2017).	 Transition	 studies	 can	 bring	 crucial	 contribution	 to	 our	
understanding	of	this	dynamically	changing	sector	and	its	implications	to	the	world	by	shedding	light	
on	the	socio-technical	processes	and	through	more	proactive	engagement	with	sustainability	issues.		

This	paper	proposes	a	research	agenda	building	on	the	emerging	topic	on	Space	for	transition	studies.	
In	the	following,	the	paper	first	outlines	an	overview	of	the	most	salient	developments	in	the	Space	
sector	 in	 recent	 years:	 the	new	opportunities	and	 threats	brought	by	 the	new	Space	 sector	 to	 the	
natural	 environment	on	Earth;	 the	 implications	of	New	Space	 to	 sustainability	 transition	processes	
beyond	the	sector	itself;	its	implications	to	global	competitions	and	windows	of	opportunity;	and	issues	
concerning	 building	 and	 governing	 a	 hopefully	 sustainable	 Space	 sector.	 Section	 3	 proposes	 three	
major	 promising	 research	 topics	 concerning	 the	 Space	 sector:	 sociotechnical	 reconfigurations	 and	
innovation	processes	shaping	the	emerging	techno-economic	paradigm;	new	issues	of	governance	and	
transnational	directionality	 in	the	global	space	sector;	and	 implications	to	transformative	change	 in	
development	 context.	 Section	 4	 concludes	 with	 broader	 implications	 to	 practitioners	 and	 policy	
makers,	 followed	 by	 discussing	 the	 relevance	 to	 other	 emerging	 but	 contested	 technologies	 and	
sectors.	

	

2. Overview	of	recent	salient	developments	in	the	Space	sector	

2.1	 Opportunities	and	threats	to	the	natural	environment	

The	rapid	progress	in	the	New	Space	era	leads	to	significantly	new	opportunities	and	challenges	for	
environmental	sustainability.	On	the	positive	side,	constellations	of	advanced	satellite	systems	provide	
new	 Earth	 observation	 capabilities	 that	 support	 more	 encompassing	 forms	 of	 environmental	
management.	For	example,	the	Earth	Observation	program	launched	by	the	European	Union,	known	
as	the	‘Copernicus	–	Europe’s	eyes	on	Earth’,	generates	unprecedentedly	unique	and	precise	data	for	
Earth	surface	and	climate	change	monitoring.	This	will	enable	businesses	and	governments	across	the	
world	 to	 deal	 with	 environmental	 challenges	 more	 quickly	 and	 efficiently.	 On	 the	 negative	 side,	
engaging	with	Space	brings	us	to	new	kinds	of	environmental	problems.	The	development	of	reusable	
rockets	 for	 instance	 will	 dramatically	 decrease	 launch	 costs,	 which	 will	 increase	 the	 volume	 of	
launchings.		This	will	lead	to	an	increasing	amount	of	soots1	in	the	stratosphere,	contributing	to	climate	
change	while	at	the	same	time	destroying	the	ozone	layer.	In	particular,	the	vision	of	increasing	Space	
tourism	by	the	ultra-rich	would	doubtlessly	further	exacerbate	climate	change.	

Furthermore,	 there	 are	 currently	 5,000	 satellites	 in	 the	 orbit,	 of	 which	 only	 about	 2,000	 are	 in	
operation.	The	rising	amount	of	Space	‘junks’	or	Space	debris	does	not	only	make	Space	missions	more	
complex	and	riskier	but	might	also	incur	disastrous	consequences	for	the	surface	of	Earth.	The	orbit	

																																																													
1	Soots,	mainly	comprised	of	black	carbon,	are	impure	carbon	particles	produced	by	burning	coal,	diesel,	wood,	
etc.	Black	carbon	steadily	absorbs	sunlight	that	could	significantly	exacerbate	the	global	warming	crisis	(Shiga,	
2010).	



thus	appears	as	a	novel	‘territory’	which	deserves	environmental	protection.	Sustainability	concerns	
might	also	expand	to	farther	away	spaces	into	the	future,	as	more	probes	are	launched	to	Mars	for	
building	the	first	human	colony	or	when	on-orbit	manufacturing	and	Space	mining	become	popularized.		

	

2.2	 How	might	space	sector	development	impact	global	sustainability	transitions	in	other	sectors?	

Despite	 these	 environmental	 challenges,	 the	 promises	 of	 Space	 technologies	 are	 increasingly	
intertwined	with	characteristics	of	the	green	techno-economic	paradigm.	One	of	the	most	promising	
cases	is	the	provision	of	next-generation	enabling	global	infrastructures.	The	advancements	of	satellite	
technologies	and	the	consequent	mobility	of	data	are	creating	new	windows	of	opportunity	to	many	
other	related	sectors	or	 industries	across	the	globe.	A	prominent	example	of	 infrastructure	enabler	
would	 be	 the	 Chinese	 government	 owned	 BeiDou	 satellite	 navigation	 system,	 which	 arguably	 has	
leapfrogged	the	U.S.	Global	Positioning	System	(GPS)	as	well	as	the	European	Geostationary	Navigation	
Overlay	Service	(EGNOS)	and	Galileo	systems.	The	BeiDou	network,	to	be	fully	completed	in	2020,	is	
expected	 to	 bring	 disruptive	 changes	 to	 existing	 infrastructure	 when	 fully	 operated.	 The	 Chinese	
Beidou	 satellite	 navigation	 system	 has	 a	 global	 coverage	 and	 is	 arguably	 more	 accurate	 when	
compared	to	Western	incumbents	GPS	and	Galileo.	This	includes	mass-market	applications	like	vehicle	
navigation,	smart	agriculture,	disaster	prevention,	and	improving	the	precision	of	power	grid	systems	
for	 the	 electricity	 sector.	 Satellite	 remote	 sensing	 also	 provides	 new	 solutions	 for	 water	 resource	
management	 in	some	of	 the	poorest	places	on	Earth	 (Sheffield	et	al.,	2018;	UNESDOC,	2010).	As	a	
consequence,	the	social	and	business	practices	in	these	sectors	will	become	potentially	more	efficient	
and	more	sustainable.		

An	 exemplary	 case	 is	 the	 imminent	 disruptions	 leading	 private	 enterprises	 like	 SpaceX,	 Amazon,	
Google	and	OneWeb	about	to	bring	to	the	digital	age.	These	enterprises	are	currently	rushing	to	build	
constellations	 of	 satellites	 in	 Space	with	 the	 promise	 of	 enabling	 ubiquitous	 Internet	 access	 to	 all,	
anywhere	on	Earth.	We	might	soon	be	witnessing	cross-sector	fundamental	restructurings	as	a	result	
of	a	pervasive	presence	of	artificial	 satellites	 in	 the	Earth’s	orbit	 launched	 from	different	 countries	
across	the	world.		

The	promise	of	ubiquitous	access	to	the	Internet	through	satellites	extends	to	rural	places	including	
poor	 regions	 in	developing	countries.	National	governments	 see	potential	opportunities	offered	by	
satellite	technologies	for	achieving	sustainable	development	and	so	in	recent	years	even	developing	
countries	such	as	Kenya	have	ventured	into	satellite	 launching	activities.	Recent	research	finds	that	
even	 in	 the	poorest	20%	of	households	 in	developing	countries,	 seven	 in	 ten	people	own	a	mobile	
phone,	making	cellphones	more	accessible	than	toilets	and	clean	water	 (World	Bank	Group,	2016).	
This	also	improves	access	to	healthcare	information	for	those	without	access	to	a	hospital,	but	with	
access	 to	 the	 Internet.	 The	 satellite	 infrastructure	 might	 therefore	 facilitate	 rapid	 progress	 in	
addressing	a	number	of	sustainable	development	goals	in	the	near	future.	

	

2.3	 Implications	of	the	Space	sector	to	global	competitions	and	windows	of	opportunity		

Since	the	early	2000s,	there	has	been	multiplication	of	private	actors	entering	the	Space	sector,	with	
some	 even	 leading	 in	 private	 Space	missions.	 Examples	 of	 these	 large	 resourceful	 enterprises	 are	
SpaceX,	Blue	Origin,	Virgin	Galactic,	Airbus,	etc.	Many	smaller	private	entrants	 from	the	US,	China,	
India	and	Kenya	have	also	ventured	into	the	Space	industry	in	the	last	few	years.	The	opening	of	the	
Space	 sector	means	 that	 new	 global	 value	 chains	 for	 the	manufacturing	 and	 launching	 of	 rockets,	
spacecraft	 and	 satellites	 are	 emerging,	 and	 all	 offered	 at	 increasingly	 lower	 costs,	 which	 will	



doubtlessly	expand	the	market	for	space	explorations.	India,	for	instance,	surprised	the	world	when	it	
became	the	first	country	to	accomplish	a	lower-cost	Mars	mission	in	2014,	compared	to	the	US	and	
China.		

The	 new	 Space	 sector	 is	 furthermore	 bringing	 new	 forms	 of	 windows	 of	 opportunity	 for	 industry	
creations.	The	Copernicus	earth	observation	program,	for	example,	aims	at	simultaneously	expediting	
sustainable	development	while	stimulating	businesses	in	space	related	industries	so	as	to	strengthen	
the	position	of	Europe	in	the	global	space	arena.	The	vision	of	Copernicus	received	great	resonance	at	
from	different	agencies	at	 the	 international	 level.	 International	 leading	organizations,	 including	 the	
European	Space	Agency	(ESA),	United	Nations	and	World	Bank,	are	working	together	to	spin	off	new	
businesses	 from	the	Copernicus.	The	data	collected	 from	the	Copernicus	program	offers	numerous	
business	or	servicing	opportunities	across	many	sectors.	It	is	however	a	great	challenge	to	materialize	
the	 ambitious	 goals	 of	 the	 program.	More	 often	 than	 not,	 the	 data	 collected	 from	 space	 are	 not	
translated	into	useful	information	for	users	such	as	farmers	and	flood	prevention	managers	located	in	
a	country	in	Africa.	Without	successful	scaling-up	of	these	relevant	businesses,	the	strategic	intent	of	
the	Copernicus	would	be	left	in	vain.	The	leading	organizations	are	therefore	rushing	to	create	sharing	
platforms,	 data	 centers	 and	many	 other	 training	 programs	 to	 educate	 the	 venture	 capitalists	 and	
private	enterprises.		

The	supportive	policies	in	place	have	attracted	a	large	number	of	small-and-medium	enterprises	in	the	
US	 and	 Europe,	 but	 also	 local	 indigenous	 businesses	 in	 developing	 countries.	 In	 other	 words,	 the	
windows	of	opportunity	emerged	as	a	result	of	the	new	Space	sector	do	not	limit	to	large	resourceful	
enterprises	like	SpaceX	and	Virgin	Galactic,	but	also	to	small	firms	that	create	new	jobs	and	incomes	in	
local	contexts.	The	right	market	and	demand	creation	strategies,	however,	are	still	poorly	understood	
to	 ensure	 the	 success	 of	 earth	 observation	 systems	 like	 the	 Copernicus.	 Understanding	 these	
transformation	 processes	 in	 developing	 countries	 could	 demonstrate	 how	 poorer	 countries	 may	
embark	on	unconventional	development	pathways	under	the	promises	of	the	new	Space	sector,	as	
well	as	their	policy	trade-offs	in	whether	becoming	leaders	or	followers	in	the	sector.		

	

2.4	 Building	and	governing	a	sustainable	Space	sector	

Driven	by	new	industry	opportunities	and	increasing	pressure	to	respond	to	sustainability	challenges	
even	 from	 the	 Space	 sector	 itself,	 the	 sector	 has	 experienced	 increasing	 socio-technical	
reconfigurations	over	the	past	decade.		In	particular,	recyclable	(or	reusable)	rockets	and	space	debris	
removal	are	among	the	most	salient	topics	regarding	the	‘greening’	of	Space	sector.	These	greening	
measures	 however	 are	 likely	 to	 lead	 to	 an	 undesirable	 rebound	 effect,	 as	 recyclable	 rockets	
substantially	reduce	rocket	launching	costs,	which	in	turn	increase	the	volume	of	Space	travels.	The	
rapid	expansion	of	Space	activities	therefore	prompts	the	urgency	for	new	governance	arrangements	
for	the	use	of	Space.	United	Nations	Office	for	Outer	Space	Affairs	pointed	out	that	in	building	resilient	
and	sustainable	societies,	more	peaceful	use	of	outer	space	 is	necessary.	During	the	Committee	on	
Space	 Research	 assembly	 2018,	 the	 inclusion	 of	 Space	 environment	 as	 one	 of	 the	 Sustainable	
Development	Goals	became	a	point	of	discussion	 (Galli	&	 Losch,	 2019).	 There	has	been	a	 surge	 in	
reform	activities	attempting	to	revise	Space	policies,	 laws	and	regulations	on	the	 increasing	carbon	
emissions	from	rocket	launchings	and	the	repercussions	of	excessive	Space	debris.		

It	has	become	high	on	the	agenda	of	 international	organizations	such	as	United	Nations,	European	
Space	Agency	(ESA)	and	World	Bank	to	maximize	the	potentials	of	Space	activities	in	addressing	grand	
sustainability	challenges.	The	Space	2030	framework	introduced	by	the	United	Nations	Office	for	Outer	
Space	Affairs	(UNOOSA)	in	2017	intended	‘to	make	Space	a	driver	for	equality	and	for	the	attainment	
of	the	Sustainable	Development	Goals’	(Di	Pippo,	2017).	This	points	to	the	need	for	transforming	the	



Space	sector	to	be	sufficiently	reflexive	in	answering	new	societal	and	environmental	challenges.	The	
United	Nations	formed	the	Committee	on	the	Peaceful	Uses	of	Outer	Space	(known	as	COPUOS)	to	
advocate	for	sustainable	Space	traffic	management	and	the	mission	of	cleaning	of	Space	debris.		

	

3. Towards	a	research	agenda	on	sustainability	transitions	challenges	in	the	Space	sector	
	

3.1 Innovation	processes	shaping	the	emerging	green	techno-economic	paradigm	

The	abovementioned	transformations	emerge	as	a	relevant	field	of	enquiry	for	transition	studies.	The	
potential	 socio-technical	 reconfigurations	within	 and	 caused	 by	 the	 new	 Space	 sector	 are	 likely	 to	
reinforce	the	unfolding	of	the	new	techno-economic	paradigm.	More	specifically,	the	dynamics	in	the	
current	Space	sector	are	increasingly	intertwined	with	the	characteristics	of	the	emerging	paradigm,	
as	the	sector	is	heavily	driven	by	increasingly	globalized	commercialization,	societal	and	environmental	
concerns,	as	well	as	rapidly	advanced	information	and	communication	technologies	capabilities	such	
as	in	machine	learning	and	artificial	intelligence.		

Following	 the	 conventional	 literature	 on	 innovation	 studies,	 the	 characteristics	 of	 the	 techno-
economic	 paradigm	 have	 largely	 been	 treated	 as	 exogenous	 factors	 to	 the	 systems.	 In	 transitions	
studies,	 this	 has	 been	 understood	 under	 the	 label	 of	 ‘landscape’	 in	 the	 context	 of	 the	multi-level	
perspective	framework	(Geels,	2002;	2006).	In	recent	years,	the	literature	has	criticized	that	the	extant	
multi-level	 perspective	 studies	 have	 rather	 treated	 landscape	 as	 beyond	 the	 influences	 of	 system	
actors.	In	other	words,	there	has	been	a	lack	of	focus	on	the	role	of	agency	to	meta-level	effects	driving	
long-term	industrial	cycles	like	digitalization,	Industry	4.0,	and	green	growth.		

Understanding	the	Space	sector	will	however	help	unfold	the	parts	and	parcels	that	drive	the	emerging	
techno-economic	 paradigm.	 Instead	 of	 treating	 landscape	 as	 exogenous,	 there	 are	 mutually	
reinforcing	mechanisms	between	the	different	Space	activities	 in	the	sector	and	the	 landscape.	For	
example,	 the	 new	 earth	 observation	 capabilities	 may	 be	 seen	 just	 as	 a	 core	 next-generation	
infrastructure	 enabler	 and	 so	 serve	 as	 a	 meta-level	 characteristics	 that	 drive	 the	 development	 of	
multiple	sectors	in	this	era.	However,	the	successful	development	of	earth	observation	programs,	as	
explained,	 is	 deeply	 intertwined	with	micro-level	 dynamics,	 i.e.	 user	 needs	 and	 firm-level	 business	
strategies.	 These	 underlying	 micro-level	 dynamics	 may	 endogenize	 the	 dominance	 of	 earth	
observation	 across	 multi-sectors	 in	 the	 future	 years,	 hence	 allow	 us	 to	 better	 relate	 the	 kind	 of	
strategies	 and	 mechanisms	 associated	 with	 transforming	 landscape-level	 characteristics.	 We	 may	
therefore	also	expect	a	broad	range	of	new	innovation	systems	with	connections	to	space	industries	
to	emerge	with	impacts	on	many	different	regimes,	e.g.	farming	and	agriculture,	water	and	draught	
management,	disaster	risk	insurance.	

	

3.2 New	issues	of	governance	and	transnational	directionality	in	the	global	space	sector		

The	transformational	potential	of	the	Space	sector	calls	for	a	revisit	on	the	existing	transitions	studies	
concerning	directionality,	innovation	policy	and	governance	issues.	First	of	all,	the	transformations	of	
the	Space	sector	call	 for	a	 revisit	on	 the	 role	of	 the	State	 in	 the	sector	and	 in	empowering	private	
companies	(Mazzucato,	2013;	2017).	Innovation	scholars	have	recently	pointed	to	the	importance	of	
understanding	how	the	framework	of	mission	oriented	innovation	policies	have	transformed	from	a	
traditional	mode	(e.g.	the	State-driven	moon	mission	in	the	1960s	to	which	we	are	all	familiar	with)	to	
a	more	flexible	one	that	we	could	observe	today	such	as	Copernicus	satellite	systems	for	broad	societal	
and	 environmental	 challenges.	 In	 this	 process,	 the	 opening	 up	 (or	 privatization)	 of	 a	 public	 sector	



requires	proactive	market	creation	strategies	(Robinson	and	Mazzucato,	2019).	Since	the	Space	sector	
is	 evolving	 to	 break	 out	 of	 the	 old	 mission	 logic	 towards	 increasingly	 embracing	 grand	 societal	
challenges	in	emerging	innovation	systems,	it	could	be	insightful	to	also	contextualize	the	sector	from	
a	mission	oriented	innovation	system	perspective	(Hekkert	at	al.	2020).	It	 is	 insufficient	to	establish	
these	 mission	 oriented	 programs	 without	 engaging	 with	 broader	 system	 actors,	 such	 as	 citizen	
initiatives	or	users	who	are	more	familiar	with	local	markets	and	users.	The	success	of	the	new	Space	
sector	requires	breaking	out	of	the	old	centralized,	technocratic	approach	but	striving	for	inclusivity.	
To	 ensure	 a	 more	 inclusive	 Space	 sector,	 it	 has	 also	 to	 facilitate	 a	 more	 participatory	 bottom-up	
approach	 that	 comprises	 unconventional	 actors	 in	 its	 innovation	 activities	 (Schot	 and	 Steinmuller,	
2019).	The	emerging	dynamics	 in	 the	global	Space	sector	will	 therefore	provide	us	with	a	 renewed	
understanding	on	the	complexities	of	governance	structure	in	a	mission-oriented	context	i.e.	the	role	
of	 local	 entrepreneurs,	 venture	 capitalists,	 governments,	 and	 international	 or	 transnational	
organizations.	

Since	 the	 new	 Space	 sector	 is	 fundamentally	 driven	 by	 broader	 goals	 of	 addressing	 societal	 and	
environmental	 issues,	 it	 is	 closely	 associated	 with	 the	 emerging	 concept	 of	 directionality	 in	 the	
transition	studies	literature.	The	notion	of	directionality	can	be	conceptualized	as	proactive	systemic	
processes	that	collectively	set	priorities	on	specific	innovation	activities	in	order	to	move	in	the	desired	
directions	for	longer	term	transformative	change	(Weber	and	Rohracher,	2012;	Mazzucato,	2013;	Yap	
and	 Truffer,	 2019).	 Early	 transitions	 studies	 concerning	 directionality,	 however,	 have	 so	 far	 only	
discussed	 the	 concept	 at	 the	 level	 of	 technological	 variants	 or	 in	 national	 contexts	 by	 referring	 to	
visions	 and	 goals	 set	 forth	 by	 the	 government	 in	 a	 country.	 The	 new	 Space	 sector	 is	 however	
internationally	connected	while	at	the	same	time	heavily	influenced	by	differentiated	national	laws,	
policies,	 regulations	 and	 institutions.	 Transitions	 studies	 have	 so	 far	 sought	 to	 engage	 with	 the	
transnational	governance	and	institutional	complexities	through	the	international	relations	literature.	
The	current	space	missions,	mainly	driven	by	supranational	systems	aiming	to	address	grand	societal	
challenges,	are	 intertwined	with	underlying	geopolitical	 reasoning,	 the	visions	and	expectations	 for	
transformative	 change,	 and	 dynamic	 governance	modes.	 Understanding	 the	 new	 space	 sector	will	
therefore	help	us	further	explore	the	intersection	between	international	relations	and	transnational	
directionality	for	driving	sustainability	transitions.	

	

3.3	 Transformative	change	in	development	context		

The	rapidly	changing	dynamics	in	the	Space	sector	will	furthermore	provide	new	insights	that	define	
the	 frontier	 of	 innovation	 studies	 in	 general,	 and	 transition	 studies	 in	 particular.	 For	 decades,	
economists	and	social	scientists	quote	the	famous	debate	of	‘the	moon	versus	the	ghetto’	to	ask	the	
question	about	why	we	were	able	to	place	a	man	on	the	moon	while	we	were	not	able	to	solve	poverty	
issues	on	Earth	(Nelson,	1977;	2011).	With	the	promise	of	providing	next-generation	infrastructure,	
the	 new	 Space	 sector	 and	 its	 innovations	 might	 eventually	 offer	 the	 potential	 to	 bridge	 the	
developmental	 gaps	 of	 the	world.	 For	 example,	 the	 great	 digital	 divide	 between	 the	 industrialized	
economies	and	developing	countries	could	not	be	mitigated	for	decades.	The	promises	of	ubiquitous	
Internet,	however,	may	provide	great	opportunities	to	poor	places	on	Earth	to	make	major	leaps	in	
various	 realms.	 The	 transformational	 potentials	 of	 the	 new	 space	 sector,	 if	 realized,	 we	might	 be	
witnessing	a	time	when	space	missions	are	designed	as	core	solutions	to	the	ghetto.	In	other	words,	
the	new	Space	sector	may	be	‘bringing	the	moon	to	the	ghetto’.	Transforming	the	Space	sector	for	
broader	 societal	 goals	 requires	 broader	 innovation	 policies	 that	 are	 directional,	 agile	 and	 demand	
driven.	There	should	be	a	broader	systemic	alignment	of	public	concerns,	visions	and	expectations,	
policies,	standards	and	regulations,	legitimations,	and	entrepreneurial	initiatives	in	the	sector	(Yap	&	



Truffer,	 2019).	 Understanding	 these	 transformation	 processes	 in	 developing	 countries	 could	
demonstrate	how	poorer	countries	may	embark	on	unconventional	development	pathways.		

This	also	leads	us	to	the	following	question:	could	there	actually	be	a	more	socially	inclusive	capitalism	
model	 for	 today’s	world?	 The	 increasing	 role	 of	 large	 digital	 enterprises	 like	Google	 or	 Amazon	 in	
eventually	managing	crucial	social	and	environmental	problems	from	Space	might	guide	us	to	rethink	
who	 should	 actually	 be	 leading	 the	 role	of	 driving	 transformative	 change	 in	 this	 emerging	 techno-
economic	paradigm	and	whether	 there	 could	be	multiple	 coexisting	and	complementing	economic	
models,	with	new	forms	of	governance	modes.	This	requires	not	just	regulators	and	policy	makers	but	
also	social	scientists	to	fundamentally	reform	the	governance	and	economic	system	of	the	new	space	
era.		

	

4. Conclusion		

The	implications	of	Space	technologies	in	our	daily	lives	are	beyond	what	most	people	are	currently	
aware	 of.	 We	 are	 at	 an	 extraordinary	 time,	 in	 terms	 of	 technological	 development,	 amidst	 great	
potentials	of	technologies,	dire	societal	problems,	and	climate	change	pressure.	Transitions	studies	in	
the	 past	 two	 decades	 have	 made	 significant	 contributions	 to	 the	 understanding	 of	 how	 more	
sustainable	technologies	as	a	comparison	to	other	existing	alternatives	emerge,	develop	and	diffuse,	
especially	 in	 the	 form	 of	 development	 of	 niches	 or	 in	 the	 form	 of	 upscaling	 seemingly	 better	
technologies.	 The	 Space	 sector	 demonstrates	 great	 potentials	 of	 radical	 shifts	 to	 socio-technical	
reconfigurations	across	multiple	sectors,	while	promising	to	drive	substantial	transformative	change.	
The	dramatic	changes	in	the	new	Space	sector	are	therefore	actively	co-shaping	the	techno-economic	
paradigm	and	hence	deserve	much	attention	from	transitions	studies	as	the	existing	approaches	in	the	
literature	are	 insufficient	to	explain	the	salient	developments.	Researching	on	the	Space	sector	will	
help	us	better	understand	its	associated	success	and	challenges.	In	so	doing,	we	could	derive	a	more	
comprehensive	 perspective	 on	 the	 different	 required	 policy	 realms	 for	 the	 Space	 sector.	 It	 should	
integrate	 not	 just	 space	 policy	 and	 environmental	 policy,	 but	 also	 innovation	 policy	 to	 provide	 a	
systemic	perspective	on	the	development	of	the	sector.	

Finally,	the	lessons	learned	from	the	space	sector	could	also	be	applicable	to	other	new	technological	
development	realms	that	are	currently	under	construction.	The	extreme	nature	of	the	Space	sector,	in	
terms	of	its	potential	positive	or	negative	implications	to	life	on	Earth,	will	provide	us	with	insights	on	
other	 comparable	nascent	 yet	 extreme	cases	 in	 the	world,	 in	 terms	of	disruptiveness,	 radicality	of	
socio-technical	reconfigurations,	and	the	extent	of	implications	to	Earth’s	environmental	conditions.	
Not	only	these	other	extreme	cases	could	provide	us	with	similar	contexts	and	experimental	settings	
closest	to	the	one	 in	Space,	 learning	about	the	dynamics	and	contestability	 in	the	Space	sector	will	
shed	light	on	these	other	extreme	cases	that	also	raise	questions	along	the	similar	lines.	Some	core	
examples	are	the	contested	alternative	technologies	for	mitigating	the	ice	melting	crisis	in	the	Arctic	
and	 the	 Antarctica,	 the	 promises	 of	 geoengineering	 in	 altering	 the	 Earth’s	 ecological	 system,	 the	
surveillance	systems	concerning	the	deployment	of	artificial	intelligence,	as	well	as	the	futuristic	vision	
of	 multi-sectorial	 manufacturing	 in	 Space.	 These	 examples	 of	 cases	 offer	 fundamentally	 extreme	
contexts	 that	 involve	 highly	 contested,	 often	 discursive,	 alternatives	 to	 addressing	 societal	 and	
environmental	 challenges.	 Understanding	 the	 Space	 sector	 will	 therefore	 not	 only	 bring	 new	
theoretical	 insights	 to	 transitions	 studies,	 but	 also	 practical	 implications	 to	 different	 kinds	 of	 new	
challenges	in	the	world	today	and	in	the	future.	
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World Wars and the age of energy abundance: unpacking 

directionality in Deep Transitions.   

Abstract 
 

This paper explores the role of the world wars in shaping the directionality of the energy system in 

the first deep transition across the transatlantic zone. The first deep transition culminated in the 

post-World War Two ‘golden age’, entailing a period of high and stable economic growth 

underpinned by an abundant supply and intense consumption of fossil fuels. War has been a 

neglected factor in the study of energy transitions and has not been a focal point of analysis in the 

Techno Economic Paradigms (TEP) or sustainability transitions perspectives that inform the Deep 

Transitions framework. Combining insights from sociotechnical perspectives and historical literatures 

related to total wars, we seek to unpack directionality focussing on four analytical lenses: systemic 

directionality, boundary crossings between different sociotechnical systems, Geographical change, 

and how war influenced the evolution of rules in the energy system. Our interpretive analysis 

focusses on the First World War and inter-war period of frenzy and competition between different 

aspects of the energy system; the Second World War and the post-war period entailing stability and 

the age of abundance in energy in the transatlantic zone; and the interruption of energy abundance 

and the return of scarcity in the 1970s, where the directionality of the first deep transition was 

challenged by the emergence of new rules in response to the problems of the first deep transition. 

We highlight that central to both the first deep transition and to new rules that emerged within 

sustainability movements were concerns around war and the military, yet contemporary discussions 

on energy transitions and the climate emergency tend to neglect these concerns. We argue that 

interrogating ongoing and prospective energy transitions in terms of processes of militarisation and 

demilitarisation is an important point of departure with regards to considering the directionality of 

the second deep transition.  

Keywords: energy transitions; deep transitions; wars; military; World War One; World War Two; 

abundance 

1. Introduction 
 

It is perhaps testament to the notion of the ‘long shadow’ cast by the 20th century World Wars (1) 

that discussions of rapid and decisive action on climate change increasingly draw on wartime mass 

mobilisation as a central metaphor and reference point for both the scale and types of policy 

interventions deemed necessary. From calls around a Green New Deal in both the USA and the UK 

(2,3), the Extinction Rebellion climate activist group (4), and interventions by prominent economists 

(5), war rhetoric seems to be proliferating in the context of the climate emergency. There are 

understandable reasons for this. During World War II, there was unprecedented mobilisation of the 

American economy towards the achievement of wartime goals, with automotive industries switching 

to mass produce munitions, aeroplanes, tanks, jeeps and other war materiel at a rate and scale 

considered improbable before the war (6). Thus it seems for an increasing number of activists and 

scholars associated with action around the climate emergency, the replication of these exceptional 

industrial feats achieved by emergency mobilisation offers an important historical template for the 



scale of mobilisation required to rapidly transform from fossil fuel dependent to zero-carbon 

economies.  

Indeed, the relevance of war time interventions for climate mobilisation continues to be a key area 

of debate amongst energy and climate scholars (7–11).  This paper starts from a different vantage 

point however. Rather than exploring whether and how Second World War mobilisation can be 

extracted and applied to contemporary challenges, we instead want to understand how the world 

wars influenced how we got here; that is, how world war influenced the dominant energy system 

configurations across the transatlantic zone after the Second World War.  

In doing so we draw on the Deep Transitions (DT) perspective (12,13). The DT perspective calls for a 

greater focus on the role of macro-events, and particularly wars in influencing the direction of 

sociotechnical change (12). The DT framework builds on the Techno-Economic Paradigms approach 

(TEP) and the Multi-Level Perspective (MLP), the latter often being utilised in energy transitions 

research (14). In the TEP approach, the fourth surge represents the period from 1908 with the 

initiation of mass production to 1971 signalling what has been identified as the beginning of the fifth 

surge based around ICT technologies and renewable energy sources (15). However, the DT 

framework contends that this period may in fact represents the beginning of a second deep 

transition rather than a fifth surge (12), where the fourth surge represents the culmination of the 

first deep transition. The first deep transition entails longer term continuity across different surges 

of economic development from the beginning of the industrial revolution to the 1970s which saw 

the increasing use and embedding of fossil fuels in the economy, a trend that grew over the 250-

year period of the first deep transition but rapidly intensified in the 20th century particularly after the 

Second World War (16). 

This period of the fourth surge has been identified as the “second industrial revolution” in analysis of 

long-term energy transitions where significant and at times rapid change took place in the energy 

system (17). This period saw a shift from coal to oil as the predominant source of energy in the 

Transatlantic zone post World War II (18), and the expansion of large centralised electricity grids 

reaching a point of universal electricity access in many transatlantic countries (19). The transition to 

oil was linked to the emergence of the ‘automobile age’ first in the USA and then across the 

transatlantic zone (20). An entirely new source of primary energy was realised in this period in the 

form of nuclear fission; collectively, these changes in energy production and consumption were key 

components underpinning the ‘golden age’ of unprecedented economic development based around 

mass consumption and energy intense lifestyles after the Second World War (12).   

However, various problems proliferated over the course of the first deep transition and many of 

these problems related to energy production and use (12). This included air pollution, oil spills, 

environmental destruction from mining activities, the production of radioactive wastes, and of 

course, climate change. The fourth surge was also a period where warfare itself was transformed to 

an altogether new scale, with the First and Second World War being total wars (21,22). Unlike other 

wars and conflicts, total wars see entire societies and economies mobilised towards the single 

purpose of war victory rather than just dedicated militaries. From a sociotechnical perspective, total 

wars involve the mobilisation and reorientation of sociotechnical systems, including energy, towards 

the singleness of purpose of winning the war (22). It is widely recognised that alongside untold 

tragedy and horror, these total wars had transformational social and economic consequences in 

terms of the welfare state, the emergence of international institutions, and processes of 

decolonisation  (23–26). Science & technology were also transformed by these wars with innovations 

in amongst others things, jet engines, cabin pressure, radar technologies, computing, pesticide 

production, and nuclear fission, ‘breaking through’ as a result of the mass mobilisation of science 



particularly during the Second World War (27–31). It is recognised that developments during the war 

were pivotal in the emergence of the mass consumption society after the war (32). This was a post-

war society based on an exponential growth in the consumption of fossil fuels. Bonnueil & Fressoz 

argue that wars and the growth of a fossil fuel dependent society are strongly linked where 

“war…and the organic link between military, R&D and technological choices have played a 

fundamental role in the arrival of the Anthropocene” (33). Yet apart from notable exceptions (6,34–

36) wars have been neglected as a facto for understanding energy transitions particularly at the level 

of the sociotechnical system of energy, rather than individual technological innovations. Yet,  as 

Schot and Kanger suggest, wars fundamentally shaped the nature of sociotechnical systems 

including energy (12) which warrants closer attention. 

This is the central question that we address in this paper in terms of what the role of the two World 

Wars were in influencing the directionality of the energy system underpinning the emergence of the 

first deep transition? We explore this question, building on the DT framework which is attentive 

towards the exogenous landscape category of the Multi-Level Perspective (MLP). In another paper, 

we unpacked the ‘black box’ of the landscape identifying ‘mechanisms of total war’, one of which 

was directionality. We explored the way in which total wars can lead to new opportunities for 

certain technologies and actors while being disadvantageous to other technologies and actors.  We 

expand on this idea of directionality in this paper, building an interpretive account to further unpack 

directionality using four analytical lenses. We look at systemic directionality in terms of broad 

identified changes within the energy system to propose whether particular sociotechnical 

configurations were accelerated or destabilised by war (14,37–39); We look at notions of boundary 

crossing (40) in terms of how the wars affected dynamics and flows between different sociotechnical 

systems in terms of energy, the military system, transport and agriculture; building on literatures 

that highlight that the world wars entailed significant territorial and geographical reorientation 

(25,41), we interrogate geographical change that took place with regards to energy systems as a 

result of these wars; and finally, we summarise the rules that were influenced by the war and guided 

routines and activity in the energy system (12).  

In discussing post-war dynamics in the transatlantic zone, we are attentive to differing geographical 

experiences of abundance and scarcity across the transatlantic zone. It is recognised that important 

differences between North America and Europe in this regard were pivotal in shaping post-war 

developments (42). These differences form an important aspect of understanding post-war changes, 

and are concepts that are clearly linked and, in many ways, foundational to industrial modernity and 

the first deep transition. As Xenos writes, “abundance is the conceptual twin of scarcity. The usages 

of the two terms run in parallel” (43). In another paper (44), we identified the imperative of 

maintaining abundancy and constancy of supply as being a key rule in guiding sociotechnical change 

in the fourth surge. This complements the historical analysis by David Nye (45–47) which identifies 

the long-term striving for abundance in American energy cultures and longer-term experiences in 

scarcity in Europe as an important difference influencing divergence in energy trajectories across the 

transatlantic zone (45). We explore in more detail how the rule of maintaining abundance and 

constant supply evolved and was shaped in a particular direction as a result of systemic, boundary 

crossing, geographical and rules-based developments as a result of war. That is, we examine how the 

era of ‘energy abundance’ (48) and ‘years of surplus’ (49) was shaped by the world wars. We also 

discuss how the particular directionality of energy abundance became challenged in the 1970s.  

The paper proceeds as follows. In Section 2, we discuss the Deep Transitions approach and the TEP 

and sustainability transitions perspectives in relation to war and energy. In Section 3 we introduce 

our interpretive approach outlining the different lenses we draw on to unpack directionality. In 



section 4 we carry out our interpretive analysis of transatlantic energy transitions and war. In 

Section 5 we discuss the rules that underpinned the “age of energy abundance” and how these rules 

became challenged by the re-emergence of scarcity in the 1970s and social movements harbouring 

alternative rules for the energy system. We conclude with a discussion regarding the militarisation 

and demilitarisation of energy systems as an important avenue for future research in sustainability 

transitions. 

 

2. Conceptual background  

2.1 Deep Transitions, energy and war 
 

The first deep transition saw the building up of socio-technical systems in a series of ‘great surges of 

development’ taking place over the 19th and 20th centuries culminating in “unprecedented levels of 

wealth and welfare in the Western World” in the post-World War Two era (12). However 

environmental crises and rising inequality emerged as significant problems by the 1970s. The rapid 

increase in the production and consumption of fossil fuels and the increased dependency on oil that 

occurred during the fourth surge of development of course played a central role in the emergence of 

these problems including air pollution and climatic change. In response to these long-term 

challenges, Schot and Kanger posit that a second deep transition may be developing around the 

sustainability agenda but that there is nothing inevitable about this and there are multiple pathways 

of future sociotechnical change that could develop (12).  

The deep transitions framework is underpinned by the Technological Economic Paradigms (TEP) 

approach and the Multi-Level Perspective (MLP). In the TEP framework, surges are coordinated by a 

particular paradigm which guides innovation processes and the direction of different sociotechnical 

systems such as energy, transport and agriculture (50). In the fourth surge, for example, a key 

coordinating paradigm was mass production which was a routine that eventually became dominant 

across different sociotechnical systems coordinating them in a  similar direction (50). The deep 

transitions framework refers to these paradigms as meta-regimes which are constituted by certain 

rules that become embedded and guide behavioural patterns in socio-technical systems. The deep 

transitions perspective proposes that meta-regimes or ‘rule sets’ build up at first as single rules in 

one system such as energy that can then develop in other systems and become meta-rules 

constituting rule-sets coordinating sociotechnical systems in a similar direction (12,51). For example, 

mass production became prevalent initially the auto mobility system and then became deployed in 

other areas over the course of the fourth surge. By focussing on the development of rules in 

sociotechnical systems drawing on the MLP, the DT framework is more attentive to understanding 

how the directionality of particular surges emerges and is transformed through particular socio-

material challenges in delivering a particular function to society, such as providing energy or mobility 

(12). 

A low cost energy input is key to the development of different surges (12,50). This includes coal in 

the second and third surges and oil in the fourth surge (51). As Gore points out, “the exploitation of 

new sources of energy has, along with the installation of new transport and communications 

networks, generally been a core feature of each Kondratieff long wave” (52). For example, Swilling 

argues that the fifth surge is not developing as fast as other surges because the diffusion of a new 

cheap energy source has been held back due to incumbent resistance from the fossil fuels industry 

(53). The importance of energy inputs in the development of surges and economic growth has been 

explored in detail by Foxon (54). 



The timeline of the ‘fourth surge’ is pinpointed from the invention of mass production and the 

development of mass consumption, where the availability of cheap oil and universal electrification 

emerged, underpinned by a logic of state intervention and welfare. This became stabilised after the 

Second World War. This war in particular is recognised as playing a role in enabling a structural shift 

in the economy and the emergence of the ‘golden age’ of economic growth where “it was only after 

the Second World War, which served as a dress-rehearsal for State-Industry collaboration, that the 

policies of the Welfare State were fully accepted” (50). The Second World War thus acted as a key 

component of the ‘turning point’ between the installation and deployment stages, turning a period 

of ‘frenzy’ into one of synergy and maturity (15,51,55). 

How different sociotechnical elements, including energy, were influenced by the war is not detailed 

however (12). Indeed, in TEP, the world wars were important events with the Second World War 

causing an acceleration towards the end point of the ‘golden age’. However, the impression given in 

TEP accounts is that this end point would have been reached regardless of the war. It is not 

considered that war could in fact be a constitutive factor in the direction of the surge itself in terms 

of influencing not only the speed but the more fundamental characteristics of sociotechnical 

systems. As Shot and Kanger point out, historical analysis suggests that wars have a profound effect 

on the directionality of sociotechnical systems and therefore surges (12,56,57), and developing a 

deeper understanding of how war shaped the energy development of the energy system is the aim 

of this paper. 

 

2.3 Sustainability transitions war and energy  
 

The Multi-Level Perspective (MLP) that forms a key part of the field of sustainability transitions has 

explored a number of different case studies depicting historic sociotechnical transitions during time 

periods that span the First and Second World Wars (58,59), including long-run energy transitions like 

the destabilisation of coal in the United Kingdom (39,60). However, in these accounts the world wars 

are not focal points of analysis, instead having the function of being temporal markers 

differentiating between different periods of development, or acting as ‘external shocks’ influencing 

the pace of change in a particular system (61). Sustainability transitions has generally not focussed 

on exogenous events in the ‘landscape’, instead the focal point of analysis is usually on niche-regime 

dynamics (62,63). There has been some recent attention towards certain kind of landscape shocks 

including financial crises (64) and the global effects of the Fukushima nuclear disaster (65). However, 

the role of war in sustainability transitions has not been examined.  

Nor has war been a key point of focus as a factor in energy research more generally. There are 

important exceptions of course. For example, and particularly relevant to this paper, Evenden 

(6,66,67) discusses war as a factor in energy transitions, outlining how increasing demands for 

electricity for wartime industrial production in Canada influenced the expansion of hydro-electric 

capacity in Canada. Ediger & Bowlus (35) move beyond commercial and technological factors 

conducting an historical analyses of the importance of oil for military strategy in the build to and 

during the First World War, which was pivotal in stimulating a transition to oil. Rubio-Varas also 

addresses the importance of the First World War in influencing transitions to oil in Latin America 

(34). Meanwhile, Podobnik in a long wave interpretation of energy transitions is particularly 

attentive to geopolitical rivalry including the world wars as influencing a transition to petroleum 

from coal (36,68). This paper builds on these accounts, however looks at both world wars, focusses 

on the level of the sociotechnical system, and further unpacks directionality through specific 



attention on interactions between different sociotechnical systems, geographical change, and the 

development of rules. This integrates with understanding the more long-term continuities in the 

culmination of the long-term emergence of fossil-fuel dependent economies as part of the first deep 

transition. 

Smil (18,69,70) has also discussed the relationship between war and energy, including the two world 

wars. Focussing on important innovations which were pivotal in influencing 20th century energy 

transitions, he discusses how the Second World War “accelerated three major innovations in energy 

technologies with the emergence of nuclear fission, gas turbines, and rocket propulsion” (12) that 

had  lasting impacts on energy systems. Smil also highlights that wars remain a notably under-

examined factor in historic energy transitions arguing that “it is inexplicable that wars have received 

very little attention as energy phenomena” (70, p.363). He also draws attention to energy as the 

cause of war, which has been a key focus in political economic analysis of energy especially in 

relation to more contemporary ‘oil wars’ and ‘energy conflicts’ (71–73).  

War is also mentioned in recent work on the speed of energy transitions. Sovacool (74) highlights 

how the legacies of the Second World War had an important influence on the development of the 

French nuclear programme and the rapid transition to oil in Kuwait in the 1950s. Fouquet (75), notes 

that the First World War led to coal prices rising which had implications for the transition to oil in the 

20th century. Fouquet (75) also discusses wars as forming ‘demand shocks’ influencing the increased 

use of certain energy sources including oil during the Second World War. Elsewhere, a specific 

aspect bearing on energy transitions and their respective speed relates to the ‘formative phase’ of 

the development of energy technologies (76–78). Here, the unique institutional conditions of the 

Second World War are identified as important in the rapid formative phases of technologies 

including fluid catalytic converting, nuclear power, and jet engines (76,78).  

As already discussed, attention towards the institutional conditions of the Second World War has 

also been discussed in the context of discussions on the kind of ‘extraordinary interventions’ that 

may be necessary to bring about rapid low carbon transitions  (79). Delina & Disendorf (8) explore a 

range of wartime government interventions including financial and labour policies deployed during 

the war in the United States and consider whether these could be a useful model for rapid 

decarbonisation strategies. They conclude that certain labour and financial policies could be 

replicated for the purposes of climate mobilisation, however implementing far-reaching executive 

policies would be challenging in democratic societies. Elsewhere, war has been discussed as a 

potential metaphor for climate change (11,80). However, Kester & Sovacool (10) raise important 

concerns about the securitisation of climate discourse and the democratic implications of this, 

concerns that are shared by the present authors. 

Rather than focussing on the application of mass mobilisation strategies to climate policy, this article 

is instead focussed on how world wars shaped directionality in deep transitions in terms of their role 

wars in influencing the characteristics of energy transitions across the transatlantic zone. This article 

is focussed on the sociotechnical system of energy, rather than particular technologies, and 

discusses the effects of both wars in the context of the time period of the fourth surge. In 

conducting this analysis, we are focussed not on what world wars can tell us in terms of what to do, 

but what focussing on world wars and their aftermath can tell us about how we got to where we are. 

We now discuss the approach that we utilise to unpack directionality and the influence of world 

wars on 20th century energy transitions. 



3. Conceptual approach 
 

We base our interpretive account of directionality around sociotechnical perspectives in 

sustainability transitions and historical analysis of the world wars and social transformation 

(23,24,41,81–83). We are focussed at the level of an individual sociotechnical system, in this case 

energy. A sociotechnical approach is attentive to a number of factors beyond technology alone 

including policy, users, market, industry and science & engineering (84). In the DT framework and 

elsewhere (85), directionality refers to how sociotechnical systems are shaped by social and material 

activities including particular political contexts, economic conditions, and surprise events which 

create path dependency (86) and reinforce certain technologies, actors and institutions while closing 

down opportunities for alternatives (12,85).   

Discussions around directionality in sustainability transitions usually focus on one system, examining 

how particular sociotechnical niches based around new technologies, engineering principles, market 

frameworks and institutions are nurtured and empowered through actor networks and come to 

displace dominant sociotechnical regimes (87). More recently considerable work has focussed on the 

destructive as well as creative forces influencing sociotechnical change (88,89) including 

destabilisation (60,90–92) and discontinuities (93). In this paper we are attentive to ‘both sides of 

the coin’ of sociotechnical change in terms of the emergence and acceleration of certain 

technologies and the destabilisation of others. 

Another aspect of directionality that we consider and one that has also received less attention in 

sustainability transitions, is geographical change (94). Case studies exploring the evolution of 

sociotechnical systems tend to be at the level of a particular nation or city and geographical 

differences and connections have been somewhat underplayed (94). For this paper, we are looking 

at the transatlantic zone, and are attentive to uneven development (95) and how dynamics of 

energy production and consumption were shaped by the world wars. This wider geographical focus 

is important because the deep transitions framework combines the MLP with a focus on great surges 

of development. Not only are these surges constituted by multiple systems rather than single 

systems, but surges also cover a much wider geographical area than one particular country, where 

new paradigms and technological breakthroughs accelerate first in one country before spreading to 

other geographical areas (50).  

We also unpack directionality by being attentive to how the energy system was shaped by military 

systems and other sociotechnical systems like transport and food during wartime. Another novelty 

of the DT framework is that it focusses on multiple systems rather than single systems (12). While 

we are focussed primarily on the energy system, we are attentive to how the directionality of the 

energy system was influenced by changes during wartime where interactions between different 

sociotechnical systems were altered by the condition of total war. 

The last aspect of directionality that we look at are the rules which guide activities and routines in 

sociotechnical systems and how these were influenced by war. We cover in more detail the 

influence of world wars on the development of rules elsewhere (44),  so these are not discussed in 

the same detail in this paper. However, we outline how the central rule of maintaining an abundant 

and constant supply influenced the intensification of other rules during wartime as responses to 

meeting the imperative of achieving wartime victory. The rules concept also enables interpretation 

of the lasting changes that wartime had on sociotechnical systems. We combine these perspectives 

related to sociotechnical systems with literatures related to the conditions of total war from 

historical studies (96,97) which are attentive to the particular kinds of demand pressures created by 



the ‘environmental conditions’ of the First and Second World Wars (27) defined as ‘total wars’ 

(1,21,22,96–105). We summarise these four analytical steps that constitute our unpacking of 

directionality and the kinds of evidence we are attentive to in building our interpretive case: 

• Systemic directionality. We focus here on broad changes that can be detected with respect 

to some of the main different technological configurations that constitute the energy system 

and how they are impacted by war. For example, whether production of a particular fuel 

source increases or decreases, or whether a particular engineering or scientific principle 

associated with an energy technology is applied in war time and the extent to which this 

continues after the war. We assess whether particular energy trajectories have been 

accelerated or destabilised as a consequence of the war. This chimes with accounts of total 

war where the effects of disruption and demand pressures of wartime activities are 

recognised to enable opportunities for certain actors while disempowering others (41). 

• Boundary crossings. This aspect focusses how changes related to other aspects of 

sociotechnical developments that are a consequence of war impinge on the directionality of 

the energy system. For example, the particular nature of the use of transportation in the war 

may influence changes in the energy system, or how new sources of energy may be applied 

in other systems due to wartime activities. This draws on the work of Raven and Verbong on 

‘boundary crossings’ (40) where through competition, symbiosis, integration, and spill-overs 

different systems can influence one another. This again relates to the environment of total 

wars, where Pickering highlights ‘breaching’ between different systems as a key feature of 

the mobilisation efforts of the Second World War takes place where the lines between 

different systems can become blurred (106). 

• Geographical change. We are focussed here on how geographical patterns of energy 

production and consumption across the transatlantic zone were influenced by the world 

wars. It is generally recognised that transatlantic relations were significantly altered by the 

two world wars (107–109). Elsewhere, there have been accounts focussing on the unfolding 

of a new energy regime in the North Atlantic after World War Two (110), yet how the 

activities of the world wars influenced these changes remains under-developed. In terms of 

the aftermath of war we are guided by the recognition of differences across the transatlantic 

zone in terms of conditions of scarcity and abundancy (83,111,112) and how these also 

shaped subsequent changes. In a discussion of war transformations, Obinger (41) highlights 

that total wars often were times when important territorial shifts could occur with 

implications for developments after the war, so this will be considered in relation to the 

energy system.  

• Rules. Lastly, we look at the concept of rules, which are defined as “humanly devised 

constraints that structure human action, leading to regular patterns of practice” (12). We are 

focussing on how a central rule, that we identified elsewhere as maintaining abundancy and 

constancy of supply, was given a particular and shape and direction in terms of its 

associations with other rules that developed. We are especially focussed in this paper on 

these rules as they relate to the policy regime, to understand the interventions and changed 

policy routines that formed to facilitate this rule. This focus enables a bridging point with the 

TEP aspect of the deep transitions framework, as it is posited that a surge can only bring a 

period of stability if active institutional innovation creates synergies (12,15). Thus, we 

explore in what ways the institutional conditions for achieving and maintaining abundancy 

were shaped by the world wars. 



These four aspects allow us to build an interpretive account that focusses both on dynamics related 

to sociotechnical systems, we well as specific dynamics associated with the exceptional occurrences 

of total war. The four different points of focus contribute to answering the over-arching question of 

this paper, namely: In what ways did the world wars influence the directionality of energy transitions 

in the culmination of the first deep transition? We now discuss our case study based around our four 

perspectives on directionality. 

 

4. World Wars and energy in the Transatlantic zone. 
 

4.1 First World War and energy transitions 
 

“These measures can and must be taken without one day’s delay…this is a question of inter-

allied safety. France must have, in its hour of supreme struggles…the gasoline which is as 

necessary as blood in tomorrow’s battles” 

French Prime Minister Georges Clemenceau in December 2017, in a letter to Woodrow Wilson 

requesting urgent additional oil supplies Quoted in Nowell (113) .  

 

Systemic directionality 

At the beginning of the First World War in 1914 coal was still king. Oil provided under 5% of world 

energy supply while coal contributed to 74% (114). In 1907, the value of the UK’s coal trade 

surpassed £52 billion while the total value of all petroleum exports from the USA amounted to some 

£19 million (114). Coal was the dominant primary energy source across the transatlantic zone. Yet 

the First World War was a significant rupture in this pattern of development as global use of 

petroleum grew by 50 percent (115). It was during the First World War that oil became recognised 

as a key strategic resource on which military strength depended because of the changing nature of 

warfare and increased reliance on a number of oil and petroleum guzzling machines, as will be 

discussed below (35,57,116–118). The strategic military importance of petroleum had been fully 

realised by the war’s end as epitomised by Curzon’s famous evaluation that the allies had “floated to 

victory on a sea of oil” (Lord Curzon quoted in Yergin, 44).  

Meanwhile, coal shortages were apparent across Europe as the war progressed with the French 

industry hit hard by German invasion (36). Figure 1 highlights the decline in coal production across 

the transatlantic zone during the First World War, including in the USA when it joined the war in 

1917. British coal exports to Europe were disrupted by naval warfare and German coal supplies were 

disrupted by the blockade of Germany (119). The labour intense nature of coal production (120), 

meant that when men joined up for the war, the workforce decreased significantly in countries 

including France, the UK, Germany and Belgium (36). There was also considerable trade union power 

in the coal mining industry. This was seen by many politicians and industry bodies as a ‘problem’ 

prior to the war (120) and these perceived problems were amplified during the war. For examples, 

strikes broke out in the British coal industry leading to nationalisation of the coal industry and “war 

communism”(121) being implemented by the British Government to manage labour unrest. Near the 

war’s end, strikes also broke out in the French, Belgian, German, American, and Canadian coal 



industries (36). The wartime labour shortages were also thought to have revealed the lack of 

innovation in the British coal industry in terms of mechanisation (122). 

 

 

 

Figure 1: Coal production per capita in select Transatlantic countries during the First World War (MWh) 

 

Source:  Our World in Data, 2019 Ritchie & Roser (123) 

War shaped directionality of energy trajectories in other ways. Solar Power was being experimented 

with for the purposes of irrigation in the Cairo Desert by Frank Shuman, who received funds from 

different governments. However during the First World War his solar irrigation systems were 

destroyed by the British Army and used as scrap metal for munitions (124). This effectively ended 

solar experimentation for decades. 

The increased industrial production for the war effort placed great demand on the electricity system 

with demand increasing in many belligerent countries (125). Considerable challenges were 

experienced by belligerent nations to achieve greater efficiencies in electricity production and 

maintain supply levels when coal production was declining and labour supplies were diminished. 

Despite these challenges, electricity production increased. As Butler points out, “the impact of World 

War I upon the electricity industry is acute, world demand for electricity doubling and the electricity 

industry becoming a large global employer” (126, p.10). However, the struggle to meet wartime 

demand revealed problems with established paradigms of grid organisation where there was a 

“growing discontent with the disorganized, piecemeal and uneconomic nature of electricity supply 

and distribution” (127). In the USA, Germany, and the UK, the key response to this challenge was to 

connect local electricity grids with one another so that electricity could be transported across longer 



distances via larger power plants where electricity produced from large power plants could meet 

growing demand from increased industrial production. This can be considered as an acceleration 

towards engineering and regulatory solutions based on a paradigm of centralisation influenced by 

war time pressures (56). 

Boundary crossings 

The First World War has been described as the “first war to run on oil” (118). Indeed, the speed 

anmd range of war was transformed by the internal combustion engine and proliferation of motor 

vehicles for military purposes. Militaries were key early adopter of petrol-based transportation 

methods (128). As well as this, machine guns required oil supplies for lubrication, and a new 

armoured motor vehicle, the tank, further integrated petrol into military systems. A new type of war 

– the “air war” -  emerged during this conflict, and the airplane which was in its ‘embryonic phase’ at 

the start of the war had consolidated as a major industry by the war’s end increasing requirements 

for gasoline products (129). Automobiles and trucks reliant on petroleum became a tactical 

advantage as significant problems were experienced with rail road transportation on all sides of the 

conflict (115). Table 1 gives an indication of how increasingly reliant militaries became on the 

internal combustion engine over the course of the war. The pre-war British decision to transform its 

largely coal-fired navy to an oil-based fleet was accelerated during the conflict, with the share of oil-

based vessels in the British navy rising from 5% at the start of the war to over 40% by the war’s end 

(57). Oil ships offered certain advantages during war, including greater flexibility in changing speeds, 

higher energy density, and less personnel required on ships. Additionally, oil-based ships produced 

less smoke was beneficial to gunnery operations and provided more covert forms of naval activities 

(130).  

Table 1: Number of motorized vehicles in British army at the start and end of the First World War 

 

Source: Yergin (57) 

Additionally, the First World War seems to have opened up an opportunity for petroleum to flow 

into the food system. Demands for food production greatly increased in the USA and Canada as 

exports to Allied nations in Europe increased markedly. As noted, the labour force for agriculture 

had also been affected by men going to fight on the front lines and so an opening for increased 

mechanization was presented by the dynamics of needing to increase agricultural production while 

having a depleted labour force. Tractors became increasingly utilised during World War I, with Ford 

exporting 7,000 tractors to Britain in an effort to boost agricultural productivity (131). 

Thus, in the First World War we see that the military system was key in influencing the direction of 

the energy system. The oil regime became increasingly integrated. Within the environmental 

conditions of total war food, transport, and energy systems were bound together through oil. Total 

war integrates all sociotechnical systems into a system of war, and in such conditions where 

maintaining a constant supply becomes a key imperative, new openings are created for further inter-

system linkages in the search for new solutions to meeting demand pressures.  



Changing Geographies of energy production and consumption 

At the start of the First World War 63% of the world’s coal was produced in Europe (114) and the UK 

was the world’s main coal exporter (132); meanwhile, the USA produced 63% of the world’s oil 

(114). Europe was self-sufficient with regards to coal but had limited oil resources. Indeed, two of 

the main belligerent nations in the conflict, Britain and Germany, were the two largest coal-

producing countries, but they did not have any viable oil reserves onshore.  

During the war, 90% of the oil required for the British and French war effort was supplied by the USA 

(114). France, Italy and the UK became dependent on the USA to fuel this increasingly oil-intense 

conflict. These dynamics intensified with the oil crisis of 1917 where, due to the ever-increasing 

amounts of oil being consumed by militaries in Europe and the disruption of oil supply routes by 

German submarine attack, there were significant risks of oil supply running out. This would spell 

defeat. Influenced by these intense pressures, parts of the transatlantic zone were drawn closer 

together by the imperative to maintain constant supplies of oil. As Yergin points out, the oil crisis 

caused by the First World War “was already forcing the United States and its European Allies into 

much tighter integration of supply activities.” (57).  

Some of the territorial manoeuvres during the conflict were at least partly driven by the intensified 

quest to maintain abundant and constant supplies of oil. In 1916 Britain and France signed the 

Sykes-Picot Agreement dividing up large parts of the Middle East (133,134). Securing future supplies 

of oil for strategic reasons played a role in these negotiations, with the Anglo-Persian Oil Company 

and Royal Dutch Schell securing rights over key oil fields (133). In signing this agreement, “the British 

created the arbitrary divisions which largely exist through the present day, including the creation of 

Syria and Lebanon as French ‘protectorates’, and Trans-Jordan, Palestine, Iraq, Kuwait as British 

entities” (130). As we discuss later, these manoeuvres would be crucial in the emergence of a new 

geopolitics of energy that would persist throughout the 20th century.   

Rules  

The British oil strategy before the war had been to stockpile oil reserves in peacetime and buy cheap 

oil on the market during times of active conflict (135). However, with oil dependency intensifying 

during the war and the 1917 oil crisis putting the allied war effort in jeopardy this was revealed as a 

flawed strategy. Access to a constant supply was required to meet continual demand. As Engdahl 

writes, “in the age of air warfare, mobile tank warfare, and swifter naval warfare, abundant and 

secure supplies of the new fuel were becoming increasingly essential” (115, p.37). This crucial 

imperative of maintaining abundance that was amplified by the life or death reality of military 

conflict influenced other rules to intensify – especially in terms of policy practices. This included 

increased state intervention and centralisation, with greater coordination by governments and 

intervention into the energy system ranging from the creation of new institutions and government 

posts like the “Energy Tsar” to nationalisation of coal in the UK. This went hand in hand with greater 

international coordination between Allied forces to maintain supplies of key energy resources. 

Collaboration also became important during this period, where oil companies rather than competing 

with one another, worked together in the USA to coordinate output through pooling resources and 

working closely with government (116). These interventions and new coordinating measures are 

recognised to be a decisive break with the governance arrangements that had been in place prior to 

the war (102,136,137), An overview of these rules is provided in table 2 below, including relevant 

system policies that directly influenced the energy system, as well as relevant developments in other 

systems. 



 

 

 

 

 

 

 

 

Table 2: First World War, energy and rules 

 

 

4.2 Abundance and scarcity in the Transatlantic zone after the First World War 
 

“Fascism, socialism, and social democracy: Perhaps they were tributaries flowing from a single original 

experience – the one in which, in the aftermath of the First World War nightmare, everyone perceived 

the promise of an era of limitless energy powerful enough to change the world, without pain”  

Auzunneau, 2015 (71) 



 

The imperative to maintain a constant flow of oil had accelerated production in the US oil industry 

and this presented the challenge of re-orienting to peacetime activities. As Auzzanneau writes 

“unable to settle down and smoothly adapt its production to the new conditions of peace, the oil 

industry experienced an intense overproduction crisis after 1918” (50, p.100). The US industry 

anticipated that there would be huge demand for oil from Europe following the conflict however as 

we discuss below, such a boom in European oil consumption did not occur. Oil production and 

consumption continued to steadily increase in the USA, with the rise of car culture and mass 

consumption during the ‘roaring twenties’.  

As the American oil industry continued to expand after the war, the European coal industry 

struggled to recover from the significant damage suffered as a consequence of wartime disruption 

and destruction. The French industry faced serious labour shortages for the tragic reason that so 

many coal miners had been killed in the conflict (36). In 1913, the maximum share of coal in the 

global energy mix was at 60%, the same year that the world’s main coal exporter, the UK, had 

reached peak production. Following the war, the UK coal industry, according to the official history of 

the British coal industry, was an industry in decline (138). This is reflected in the writings of British 

Trade Unionist Ivor Thomas, who in 1934 lamented this decline stating that “whether we like it or 

not, we are entering – or have indeed entered – an oil age” (126, p.43). Yet in the UK and Europe, 

the coal industry remained powerful and what was referred to at the time as the “back-to-coal” 

lobby still had considerable influence (A.C.Hardy quoted in Thomas, 126, p.43). This was apparent 

even with regards to the British Navy’s new dependence on oil. In 1931 for example, there was still a 

lingering debate as to whether the navy should return to coal-fired vessels despite the clear 

operational advantages of oil-powered naval vessels (140).  

In the USA, a rapid increased demand for electricity was anticipated, and a hydro-electric expansion 

programme was proposed in 1921 (141). Plans around ‘Giant Power’ were put forward where, based 

on wartime experience, certain engineers and policy makers called for more interconnection and 

construction of long distance transmission, with some advocating for a centralised governing body to 

oversee the whole grid modelled on wartime organisational practices (142). However, ‘Giant Power’ 

never came to fruition due to resistance from established grid owners and power companies, and by 

1940 the electricity industry was still more disaggregated than linked (142). The UK was an exception 

- a centralised approach to the organisation of electricity prevailed with the creation of the National 

Grid in 1926 after a significant political struggle (56,143). In France, hydro-electric and grid 

expansion was also announced but driven by concerns around scarcity. The experience of the 1917 

oil crisis had made French policy makers acutely aware of French reliance on energy imports, 

spurring on efforts for greater energy independence (144).   

The absorption of surplus and reconversion to civilian times was achieved through cheap credit and 

the fuelling of a consumer culture and an auto culture in the USA through the ‘Roaring twenties’ 

(145). The acceleration of a ‘car culture’ in the USA was the vehicle through which the oil industry 

continued to expand thus the integration between the transport and energy systems which had 

intensified during the war continued in peacetime. Integration of military systems, and the 

development of automobile culture also continued in the USA after the war. For example, the 

significant wartime problems of  bottlenecks in flows of truck freight resulting from poor road 

infrastructure gave impetus for mapping out and then funding improved road infrastructure in the 

USA. In 1919 , the “point zero” voyage conducted an experiment to traverse the American continent 

by road after concerns were raised about the poor state of roads impacting on US military supply 

routes during the war (115). The journey proved extremely challenging, and the Federal Highway Act 



1921 to construct a joined-up road network linking US cities was delivered in response. The Federal 

Highways Act was also driven to a large degree by military requirements for improved road 

infrastructure for future mass mobilisation and further encouraged the development of car culture.  

(146).  

Meanwhile, the First World War had created  “…an oil frenzy…which greatly influenced international 

relations after the war” (114). The 1920s can be considered as a period of international instability 

with respect to global oil supplies as the new recognition on the strategic importance of oil that had 

intensified during war time created friction between different national oil interests. As Black notes, 

the First World War and the emergence of oil as a ‘strategic resource’(117) meant that “…new 

systems of negotiation and need had emerged that would eventually be referred to as “geopolitics.” 

(99, p.140). In terms of directionality, this meant that key decisions related to energy, were 

symbiotic with military strategic interests.  

Before the First World War, Britain controlled only 5% of the world’s oil production, but by the war’s 

end Britain had acquired 50% of the world’s known oil reserves (147). France and the UK struggled 

for control for Middle Eastern oil, and in April 1920 the San Remo Agreement was reached, where 

“Britain conceded a share of the oil in exchange for a general agreement, effectively granting France 

a 25 percent share of petroleum in exchange for Mosul” (118, p.41). This locked out foreign 

companies from being able to control oil production in the British empire. The Americans retaliated 

with similar measures, using the Mineral Leasing Act of 1920 to prevent any company from a nation 

that was excluding American oil companies in the Middle East from gaining access to US oil fields. 

New oil discoveries in Texas in 1924 eased the geopolitical tension. However, the new thirst for oil 

and wartime experiences of oil shortages had resulted in an ‘exploration boom’ (57,148). This led to 

low prices which risked the stability of the industry. The “Red Line” Agreement at Achnacarry in 1928 

sought to control global oil prices and form monopolies of control around oil access. The agreement 

saw the creation of the “Seven Sisters” oil cartel where the agreement was reached to cease the 

independent prospecting for oil in the Ottoman empire by individual oil companies, and instead 

conduct explorations in a coordinated manner as a cartel. This finally brought some stability to the 

oil industry following the ‘oil frenzy’ that had been influenced by the First World War (57). 

It can be concluded that the First World War had an accelerating effect on the oil industry and the 

electricity industry, while having destabilising effects on the coal industry.  A new system of 

geopolitics had been created by the oil frenzy initiated by the First World War.  Geopolitical Friction 

persisted between different parts of the Transatlantic zone in the 1920s around Middle Eastern oil 

access, however this somewhat dissipated with the 1928 agreements and the USA in the end 

remaining focussed on domestic production. The rules that accompanied the overriding imperative 

of sustaining abundant and constant supply did not persist however, as a return to normal routines 

based around the market and a reluctance towards centralised control continued. While there had 

been a glimpse of the promise of energy abundance, the institutional mechanisms to secure 

abundance had dissipated. The 1930s and economic depression saw some of the lessons of First 

World War centralisation return, which merged into preparation for a total war on an entirely new 

scale. 

 

 

 



4.3 Second World War and energy transitions 
 

“The Second World War thus prepared the technological and legal framework for the mass consumption 

society” 

Bonneuil & Fressoz (33). 

Systemic directionality 

The Second World War was a global conflict entirely dependent on oil with American forces in 

Europe used one hundred times more gasoline in World War II than in World War I (57). In the 

energy sector, oil supplies to the UK became cut off in 1941 with bombardment from German 

submarines (149). A key challenge then centred on sustaining constant supplies of oil to Europe from 

the USA (57,150,151)  

The directionality with respect to oil was transformed by this war through the rapid construction of 

mass infrastructure in the form of pipelines and additional refineries to meet increased production. 

The ‘little inch” and “big inch” pipelines were constructed in under a year to transport oil and natural 

gas across the USA (19,152). At the start of the twentieth century, pipe size had been standardized 

at eight-inches, however this could only move 125,000 barrels a day when a refinery could produce 

up to 125,000 barrels. As Richard Rhodes points out, solutions in the form of wider pipes and 

‘looping’ techniques were already developed but private companies were not prepared to make 

such investments. However, during the war these innovations in pipeline technologies were put to 

use. As Johnson notes, “in the endeavour to meet the demand for crude oil and petroleum products 

on the East Coast, government-financed pipelines embodied technological innovations – particularly 

with respect to diameter of pipe – that were to have a lasting impact.”(19). The “big inch” and “little 

inch” stretched for 1,254 miles across the USA with pumping stations every 50 miles. The ‘Big inch’ 

pipelines was capable of moving 350,000 barrels of crude daily and it was the largest and longest 

pipeline ever built up to that time (19). An Industry pipeline management committee oversaw the 

expansions of pipelines under the ‘Tulsa Plan’. Over 3,200 miles of new pipeline was dug and laid 

during World War Two in the US to enable meeting the vastly increased demand during wartime 

(116).  

In the UK, due to concerns around aerial bombardment of road transportations of oil, construction 

began on the Government Pipelines and Storage System (GPSS) in 1941. The system connected key 

locations such as Liverpool docks with Avenmouth, and by the war’s end was supplying all British air 

fields with aviation fuel from an underground pipeline network criss-crossing England (149). 

Germany too sought pipeline expansion as they expanded territorially, constructing new oil pipelines 

from Poland to Germany (153) . 

During the war, industrial production in the USA increased more rapidly than at any other point in 

history, tripling between 1940 and 1944, with production of raw materials increasing by 60% (33). 

This created immense pressures on the electricity system to provide an adequate and constant 

supply to fuel  industrial production. The solution in the USA as well as the British warfare state, 

which Egerton argues was also producing an industrial abundance during the war (154), was once 

again interconnection, pooling resources and increasing centralisation of electricity supply (142,155). 

In the USA, with only a 25% increase of installed capacity from 1940 to 1945, the nation’s power 

system still managed to generate 60% more electricity during the war years compared to pre-war 

levels due to interconnection  (142). Meanwhile in Canada, war time demand for aluminium 

production in particular saw the construction of large centralised hydro-electric plants and 



transmission infrastructure to meet war time industrial demands (6,66,67). This led to a 40% 

increase in hydro-electric generating capacity on pre-World War Two levels (67). 

The European coal industry faced significant destruction as a consequence of violence during the 

Second World War territorial expansions by Germany, air bombardment of the German coal industry 

by the allies, submarine warfare, and workforce shortages due to men being deployed to the 

battlefield (49,156). Many coal fields in France and Germany were destroyed, and coal production 

declined during the war years in Europe as can be seen in figure 2 below. 

 

Figure 2: Coal production in select Transatlantic nations during World War II 

 

Source: Ritchie and Moser, 2017, (123) 

Boundary crossings 

The acceleration and innovation in the oil sector were spurred on by the changing nature of war. The 

Second World War was an “air war” (105) or “the bombing war”(101) and the aircraft industry was 

transformed by the events of the Second World War. An idea of the demand pressures created by 

the acceleration in the use of aircraft can be seen from the figures in table 3 below.  

 
Table 3: aircraft production in the USA during the Second World War 

 



 
 

Source: Bright (1976) The Jet Makers (157). 

Innovations took place in the oil industry during the war including perfecting “catalytic cracking 

techniques” that made possible the production of large volumes of 100-octane gasoline (57). This 

fuel was in high demand from the burgeoning and now mass-produced aircraft sector, the oil 

intensity of which increased with the development of jet engines, and four engine bombers. Huge 

refineries were rapidly built to facilitate the increasing demand for different types of fuel. While this 

fuel and associated innovations were developed before the war there had been no market for them. 

As Yergin writes, “a number of innovations occured to facilitate the flow of petroleum. [The oil 

industry]… moved to standardise products – specifically one all-purpose motor fuel and one all-

purpose diesel fuel.”(57).  

 

Oil further penetrated into the food system as abundant production of oil and enhanced refining 

capacity saw the integration of the oil system with pesticides production for agriculture (158). With 

immense pressures on agriculture to increase production in the USA, Canada, and the UK, 

mechanization and the use of tractors and combine harvesters increased. The ‘petrolification of 

agriculture’ also accelerated in the UK, In the UK in 1939 there were 56,000 tractors and by 1940 

there were 100,000 (42).  

 

Increased oil production during the war combined with the need to conserve aluminium, copper, 

steel and zinc for war materiel, meant that an opening was created for oil products to further 

penetrate into areas such as clothing, and storage and preservation in the food system. The use of 

oil as feedstock for the production of plastics expanded in World War Two where the development 

of thermoplastics was “…driven not so much by market demand as by the pressure of supply, an 

overabundance of chemical raw materials” (Meikle quoted in Black, 159). Prior to the war, in 1937, 

the first meeting of the Society of Plastics Industry (SPI) had recognised that that there was no 

market for these products. During the war, cellulosics, acrylic, nylon, phenolic and polyethylene 

became valuable materials and material manufacturers and mould makers and processors prospered 

during war time (160). This can be considered as a spill-over effect of increased oil production and 

refinery capacity through an opening afforded by wartime pressures. The spill over and integration 

of the oil system with the food system was a consequence of new levels of abundance in oil 

production and also enabled new abundance in food production systems. As Black notes, 



“petroleum became a primary component in allowing producers to overcome limits of supply and 

production” (159) 

 
The directionality of nuclear fission was entirely shaped by the demands of military systems. 

Through the work of Ernesto Femi and Otto Hahnn nuclear fission had been realised prior to the 

war, however in 1939 German scientist Heisenberg was investigating the use of nuclear fission for 

military purposes and the creation of a nuclear bomb (30). In 1941 the British MAUD committee had 

been warned about the destructive potential of nuclear fission and shared this intelligence with the 

Americans. This led to Eisenhower pursuing the first atomic bomb project, which evolved into the 

Manhattan project in 1942 (161). The first nuclear reactor was built in Chicago in 1942, and a nuclear 

weapon was dropped on Hiroshima and Nagasaki in 1945. The first few years of this new source of 

primary energy were guided entirely by military systems and would not have been created in the 

time scale without the Second World War (31,162,163).  

Geographical change 

The Second World War applied the lessons of ‘total war’ in the First World War but on a vastly 

enhanced scale. Victory in war was predicated on the successful mobilisation and control of 

sociotechnical systems (22). Greater awareness and preparation to control these systems and the 

vastly increased energy intensity of war (70), meant that the geographies of the conflict would be to 

a greater extent be guided by sustaining control of energy resources. This can be seen with the 

German invasion of Baku (71), the British expansion into Iran in 1941 (130), and key battles in 

Norway around hydro production designed to supply heavy water for the German nuclear 

programme (164). 

The war transformed patterns of energy imports and exports across the transatlantic zone. Before 

the war, the UK was one of the world’s main energy exporters. The reliance on the United States for 

supplies of oil that emerged during the First World War had dissipated and the UK sourced much of 

its oil from countries including Venezuela, Dutch West Indies, Iraq, and Persia however these trade 

routes were disrupted during the Second World War. As Edgerton states, “that the USA would 

become the UK’s main supplier of oil was unthinkable even in 1940” (154). However as the war 

progressed the UK became reliant on the US for 90% of its oil supply, paying for it with assistance 

from the Americans through the Lend Lease Programme (116,165).  

During the war, the USA were already turning attention towards an age of markedly increased oil 

demand and were concerned about securing future supplies (71). In 1944 American Geologist 

Everytt Gower returned from Saudi Arabia to announce that “the oil in this region is the greatest 

single prize in all history”(57). Fierce negotiations between Roosevelt and Churchill were taking place 

regarding this future oil supply near the end of war, however in secret meetings at the Suez Canal 

between Roosevelt and Abdul Aziz ibn Saud, it was established that Britain would not gain control 

over Saudi’s oil reserves and that Saudi would exist in the American sphere of influence (71). This 

moment and subsequent agreements saw a complete reorientation of energy supply for 

transatlantic countries. By war’s end the “centre of gravity” had decisively shifted, and the pressing 

requirements of war and the necessity of discovering a new source of abundance was one of the 

main drivers of this shift. 

Rules 



In belligerent countries state intervention was immediate with the centralisation of key resources 

and the financing of new infrastructures to maintain constant and abundant supply (166,167). The 

new flows of energy across the Atlantic Ocean required new international coordination to ensure 

supply. Collaboration between the oil industry and the US government for constructing pipelines and 

shipping were essential, so too the collaboration between auto industries and government to 

produce vast aircrafts, jeeps and tanks that all depended on petroleum. We summarise examples of 

interventions where these war-time routines emerged in Table 4 below. It is worth pointing towards 

one key area with regards to centralisation and collaboration that was distinctive about the Second 

World War (168,169): the mass mobilisation and central coordination of science in the Second World 

War. This saw unprecedented levels of targeted R&D investment and the application to spheres 

including nuclear fission and aircraft that had considerable implications for the energy system 

(30,170,171).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 4: Second World War, energy and rules 

 

 

 

 

 

 

 



 

4.4 Towards the age of energy abundance in the Transatlantic zone 
 

"[the central objective]…is not a rationing of scarcity, but the orderly development and orderly 

distribution of abundance." 

US State Department Petroleum Advisor, 1944, quoted in Yergin (57) 

 

Abundance and re-orientation in North America 

Post war conditions a between North America and continental Europe were stark: the former was in 

a position of abundance, the latter in a position of scarcity.  

For the first time in 1950, oil overtook coal as the main source of energy in the USA (18). The Second 

World War had been key in transforming the infrastructure associated with oil, and much of this had 

been achieved through government spending. The challenge of abundance and re-orientation 

presented itself after the war. The US government set about transferring government holdings of 

pipelines refining capacity and tankers to the private sector (116). Post war lobbying by the US coal 

industry to close the “little inch” and “big inch” pipelines on the basis they were at a competitive 

disadvantage failed (19), and not only did these pipelines open up East Coast America to expanded 

supplies of oil but they also opened up the East Coast to supplies of bountiful natural gas which was 

an energy source that accelerated after the war (19,141). The infrastructural stage was set for the 

age of abundance. In 1945 hours after the Japanese surrender, oil rationing was suspended in the 

United States which saw consumers rebound, “…designing their post-war lives around energy 

decadence” (99, p.401). 

The challenge of moving from the American wartime mass mobilisation into peacetime was “the 

problem of productive over-capacity and its reconversion into peacetime” (15, p.145). The 

automobile industry stabilised and set about producing cheap cars in record numbers (172,173). The 

Second World War left behind a surplus of standardized aircraft, now equipped with jet engines and 

cabin pressure, and a transformed air infrastructure of new runways equipped with new air traffic 

control systems which accelerated air travel after the war. This further integrated oil into the 

transportation system (174,175). 

Oil flowed through other sociotechnical systems, such as the plastics used in food packaging (160). 

The mechanization of agriculture continued and required increasing petroleum to power machinery 

(176). The transportation by truck of agricultural produce became more widespread after the war as 

large highways were constructed (146). American society became even more oriented around the 

automobile with cities reshaped through suburbanisation processes, and out -of-own supermarkets, 

fast food restaurants, and diners all catering to a lifestyle of abundance underpinned by cheap oil. 

Oil had seeped into every part of American life, forming an “ecology of oil” where “Oil does not just 

fuel Americans’ vehicles. Oil has changed their diet, their clothes, their neighbourhoods, their jobs, 

their fun—in fact, everything about U.S. society” (159). 

The successful and rapid adaptions made to electricity grids during wartime in the USA to keep up 

with increased industrial demand, meant that electricity supply reconverted to civil production 

without an urgent need for additional plants (142). In Canada  a surplus of hydro-electric plants 

initiated during the war became a marker of a “bright future” and a “narrative of 



abundance”(66,67). For European electricity grids, as we discuss below, the challenge would be 

recovering from destruction rather than adapting to abundance.  

Before we discuss the European context and understand how energy systems changed after the war 

in Europe, it is important to note how the geographies of energy production and consumption across 

the transatlantic zone and indeed the world had been transformed during the war. The global 

energy map had been redrawn. The UK which began has a net energy exporter was now one of the 

main energy importers. As noted above, the UK had been shut out of an oil deal agreed between the 

USA and Saudi Arabia near the war’s end where the USA had negotiated the “50/50” Agreement 

with Saudi Arabia to gain access for the “greatest prize in history” of Saudi crude oil. The ‘prize’ went 

beyond all expectation where “the abundance of oil fields…greatly surpassed even the greedy 

appetite for oil that seized humanity after the Second World War” (50, p.219). US oil majors were 

granted access to Saudi oil fields and major large-diameter pipelines, innovations perfected during 

the war, were built from Middle Eastern oil sources to connect oil fields with American military bases 

as an initial step. 

However, at first the ‘black gold’ of Saudi Arabia was not primarily to fuel American abundance but 

rather to facilitate the reconstruction of Europe and export abundance to the European continent 

(177). The strategy for US oil policy had been suggested in a memo at the war’s end which read: “the 

navy wants Arabian oil developed to supply European Commercial demand, replacing western 

hemisphere oil which might otherwise go to Europe, thus conserving supplies which are subject to 

U.S military control” (71, p.192). Here, the priority was that the US would ensure its military were 

supplied with indigenous petroleum reserves, while Europe would be reconstructed by flows of 

cheap oil produced by American oil majors (130). The USA, as the new hegemon, required 

abundance to fuel its own economic growth as well as ensuring stability in Europe and Japan in the 

new context of the Cold War. This would lead to rapid energy transition from coal to oil taking place 

in Europe.  

Scarcity and reconstruction in Europe 

The situation of continental Europe after World War II was one of extreme scarcity. Production of 

coal had fallen during the war, and much of the coal infrastructure especially in Germany had been 

damaged (49). Traditional trade routes and supplies did not return to normal immediately after the 

war and the industry was in a state of crisis (178). Refining and distribution plants for oil were 

significantly damaged in France, Germany and Italy (49) and blackouts and electricity shortages were 

experienced (36). Although the UK had not been as badly affected as countries on the continent, 

there were still grave concerns about the depleted coal industry and a potential lack of electricity 

supply (155). 

The solution to the problem of European energy scarcity was, to a great extent, American 

abundance. The European Recovery Programme (Marshall Plan) was initiated by the USA in 1948 

and 10% of Marshall Plan loans related to the importation of oil to Europe (116,179). A rapid energy 

transition ensued in Europe based on imported Saudi oil. The share of petroleum products in the 

primary energy consumption mix of Europe at the end of the war was around 10% (49); by 1955 it 

was 21% and by 1964 it was 45% (49). Between 1960 and 1964 oil consumption grew at a rate of 

150%. In the 1950s several pipelines were built connecting Europe to Mediterranean supply routes 

from the Middle East and extensive networks of pipelines were built across Europe drawing on 

successful wartime experiences with underground pipeline networks (153).  



The Marshall Plan was also important with regards to the electricity system where the aim was to 

expand electricity capacity in Europe following the war, contributing to national power programmes 

but also interconnection across borders to create a European pool through the work of the CEEC and 

the International Power Programme (180). This programme was strongly influenced by military 

rationales of containment and prevention of future war as NATO influenced electricity grid design in 

the early 1960s (180).  

Growth in electricity consumption grew in Europe by 11.5% between 1946-1951, and then at 9.5% 

between 1951-1956 which “far exceeded the level of 7.3% which corresponds to the law of doubling 

every ten years” (49). Interconnections across different European countries also increased and a 

centralised electricity system based around increasingly large plant and economies of scale and a 

constant baseload supply was now the dominant paradigm (181). This had knock on effects in other 

areas where the needs to maintain a constant supply meant that demand would have to meet 

supply. In France, this influenced the encouragement of electric heating systems to keep up a certain 

level of consumption (180). As we discuss, the rules that re-emerged during the war persisted in the 

post-war climate and were essential in providing the institutional stability in which energy 

abundance in Europe was realised. 

The search for an abundant energy machine across the transatlantic zone 

By 1957, Europe had reached “the years of surplus”(49), where the condition of scarcity that existed 

only ten years prior had been replaced by an optimistic vision of abundant energy futures. The 

pursuit of nuclear power became the epitome of the hope of abundant energy futures after the 

tragedy of war. As Lowe points out, journalists at the time likened the dawning of the atomic age to 

a “spiritual awakening” with Time Magazine stating in the early 1950s that “…at last science will 

have freed the human race not only from disease, famine, and early death, but also from poverty 

and work” (25).  Ideas of “limitless” electricity abounded, including visions of entire societies 

powered by nuclear that would see nuclear powered trains, cars, and airplanes (182). Indeed, 

nuclear offered the hope of society being free from limits altogether (183). 

The mobilisation of scientific R&D efforts in energy after the war were modelled on the work on 

atomic weapons in the Manhattan project. As Byrne and Rich state the objective of energy R&D after 

the war was “energy abundance rather than energy efficiency” (183). This drove immense spending 

and scientific endeavour in the  “…search for an abundant energy machine: one which would sustain 

the availability of cheap energy supplies delivered by large-scale centralized institutions in a manner 

response to the demands of a high-consumption society.” (183) 141.  

Nuclear power never reached the limitless fantasies that had been set out in the beginning of the 

age of abundance. But the tightly controlled nuclear system had a wider influence that was 

“organizational, managerial and technocratic” (183). Alongside securing oil resources, acquiring 

nuclear capabilities in the age of abundance was also a means of maintaining geopolitical power. 

Britain pursued nuclear to retain status at the “top table” following the diminution of its status as a 

consequence of World War Two and the emergence of the two super powers (184). For France, 

nuclear power was a means of achieving energy abundance, but was also central in efforts to rebuild 

the nation building after the horrors of World War Two where nuclear was a symbol of modernity 

(185–187). Britain opened the world’s first commercial civil reactor in 1956. However this was a civil 

reactor that had also functioned to provide plutonium for the American weapons programme (188). 

British Magnox reactors were designed specifically to enable the offloading of plutonium for military 

nuclear activities (189–191). A key rule it would seem in the Post World War Two order was that 

energy systems aligned or achieved symbiotic dynamics with military imperatives. 



Rules and the stability of abundance 

Unlike after the First World War were rules amplified by conditions of total war somewhat 

dissipated, the rules that were amplified by the Second World War as responses to the imperative to 

maintain abundant and constant supply continued to guide the energy system for decades after the 

conflict. Centralisation intensified and could be seen in the nationalisation agendas taking place in 

Europe to intervene in the economy and the continued mass mobilisation of science by the state to 

pursue the abundant energy machine. International collaboration was central to peace-building and 

reconstruction in Europe and more globally, centring around particular forms of energy like the 

European Coal and Steel Community, EURATOM, and the International Atomic Energy Agency (IAEA). 

Collaboration continued between the state, science and industry. Indeed, rules including 

centralisation, and symbiosis between civil and military systems had reached their highpoint with 

regards to nuclear power: the technology promised untold abundance and the eradication of 

scarcity. Building on collaborations between science, industry and government,  new forms of 

control became apparent. This was based around highly centralised, bureaucratic, and often 

secretive networks of nuclear scientists, industry and government often shielded from public 

scrutiny. Symbiotic relationships with military nuclear activities continued to the extent that in many 

instances, post-war nuclear developments could be considered as a single civil-military nuclear 

complex. 

Thus, the Second World War had seen a transformation of the energy system, intensifying and 

accelerating trends that had been provoked in the First World War, including a shift and greater 

dependence on oil, the integration of oil with military, transport, and food systems, new geographies 

of energy production and consumption based around Middle Eastern oil access under the control of 

the United States, and symbiosis between military and civil systems. The era of energy abundance 

had arrived and had been profoundly shaped by the two world wars. This era was supported by 

institutional arrangements or rules that had also been strongly influenced by the world wars, 

including centralisation of both engineering solutions and governance, internationalisation of energy 

production, and increasing collaboration between science, industry, government and the military. 

This was the particular shape of the directionality of energy abundance in the culmination of the first 

deep transition. However, in the 1970s, it was exactly these characteristics that were initially 

solutions to energy supply challenges, that were identified as problems by emerging environmental 

groups and the sustainability agenda where abundance was challenged. 

 

4.5 Abundance interrupted: resistance and counter-rules to the first Deep Transition 
 

“Our energy policy will determine the character of this nation…this difficult effort will be the 

moral equivalent of war…The world now uses about 60 million barrels of oil a day, with 

demand increases of about 5% each year. This means that just to stay even, we need the 

production of a new Texas every year; an Alaskan north slope every nine months; or a new 

Saudi Arabia every three years. Obviously this cannot continue” 

President Jimmy Carter, The ‘moral equivalent of war’ speech on the energy crisis, 1977 (192) 

In 1973, the rule of abundance was seriously challenged for the first time since World War Two. The 

USA had become increasingly reliant on imports as domestic production was not keeping up with 

demand, and Europe was now also highly dependent on Middle Eastern oil following the rapid 

energy transition after the Second World War. An abundance of oil had kept prices low (193), 



however in retaliation at Israeli invasion of the Gollan Heights and American support for Israel, OPEC 

nations decided to raise the price of oil. This lead to an economic recession and fuel shortages across 

the transatlantic zone (117). The USA had experienced almost three decades of “energy decadence” 

but this was now in jeopardy (72). Indeed, the US would be hardest hit by the crisis because 

American consumers had become “so completely accustomed to a culture defined by petroleum 

abundance”(159). 

The period also saw increasing societal awareness of the environmental harms caused by a 

relentless search for more oil. This was highlighted when the Santa Monica oil spill occurring in 1969. 

Meanwhile the Limits to Growth report highlighted constraints on continued economic and 

population growth on a finite planet (194). The dreams of an abundant nuclear utopia faced the 

reality of failing new build programmes and an awareness of the serious problems of radioactive 

waste (195). Oil dependent industrial agricultural systems were also heavily criticised, stimulated by 

Rachel Carson’s Silent Spring (196). In the USA, suburbanisation, based around the car and abundant 

oil with massive freeway systems that penetrated, rather than simply linking cities, became symbols 

of alienation and social unrest (172,197).  

New Environmental groups emerged such as the Sierra Club, Friends of the Earth, and Greenpeace. 

It was in 1970, that the first ‘Earth Day’ was held. These new developments can be seen as a reaction 

to the problems of the first deep transition which intensified after World War Two with the 

“petrolification of society” (33). But it was also the rules that gave shaped to the particular character 

of the imperative to maintain abundance and constancy of supply that were challenged. As indicated 

in table 5 counter-rules were formed in response to the particular directionality of energy abundance 

that had been strongly influenced by the world wars. Social movements sprung up across the 

transatlantic zone to advocate for alternatives. For example, the “Soft Energy Paths” vision put 

forward by Amory Lovins outlined a critique of the rules that had become embedded in the 

sociotechnical system of energy: 

“Perhaps the most profound difference between the soft and hard paths is their 

domestic socio-political impact . . . In an electrical world, your lifeline comes not 

from an understandable neighborhood technology run by people you know who 

are at your own social level, but rather from an alien, remote, and perhaps 

humiliatingly uncontrollable technology run by a faraway, bureaucratized, 

technical elite who have probably never heard of you. Decisions about who shall 

have how much energy at what price also become centralized—a politically 

dangerous trend because it divides those who use energy from those who supply 

and regulate it” (198). 

The quote above, specifically critiques the centralising tendencies of the post-war energy system, 

and the forms of bureaucratized collaboration that had become de rigour across the transatlantic 

zone. Elsewhere, Schumacher’s ‘Small is beautiful” vision promoted localism, challenging the 

international collaboration and reliance on global value chains that had emerged after the Second 

World War (199). The opposition to centralised nuclear power in Germany and Denmark provided 

key niche spaces in the transatlantic zone where ideas of decentralised ‘energy democracy’ emerged 

(200). Renewable sources of energy that were being advocated as an alternative to centralised fossil 

and nuclear based energy systems were a direct challenge to the particular form of abundancy and 

constancy of supply. Instead of acquiring raw materials from distant locations, energy would be 

produced locally. Instead of consumer demand being manufactured to facilitate constancy of supply 



- as with the example of electric heating in France -  supply would be matched with demand, and 

energy conservation and efficiency would be implemented.  

Yet what is somewhat neglected in contemporary accounts of the environmental movements of the 

1970s, is how central an opposition against war and the ‘Military Industrial Complex’ that had 

developed since the Second World War was to these movements (201). Earth Day was initiated by 

the peace movement, and crucially, widespread opposition to the Vietnam War,  conflict which 

many saw as also being linked with the search for oil resources (71). This saw a criticism of the 

centralised structures that had been borne out of Second World War mobilisation (201). Whether in 

Carson’s critiques of agriculture, critiques of the links between the American war machine and oil 

supply, and the vast critiques of the civil-military nuclear complex, the notion of “the military 

industrial complex” was increasingly critiqued (169). Originally stated as a warning by Eisenhower in 

1961 (202), it now was a central point around which environmental and peace groups coalesced. 

This can be seen criticism of the collaboration between industry, government, science and military 

systems that had been forged during the Second World War and had intensified during the Cold 

War. Indeed, for Lovins a central benefit of ‘Soft Energy Paths’ was that they would build a durable 

peace, and shift away from mass mobilised, oil and nuclear-dependent military systems (198). 

Yet the reactions to the problems of the first deep transition were very different across the 

transatlantic zone. As Nye (45) argues, this can be seen as being related to long term cultural factors 

related to Europeans being more accustomed to conditions of scarcity and high energy prices, 

whereas in the USA in particular, the embeddedness of abundance in energy supply was complete. 

The “years of surplus” in European energy (49), had begun later on in 1957, and although Europe 

was now heavily dependent on oil, it can be argued that oil had not crossed boundaries to the extent 

that it had done in the USA given that the automobile did not dominate European urban life to the 

extent that it did in the USA. Meanwhile, President Carter’s attempt to shift towards energy 

conservation and essentially inspire wartime sacrifice, as indicated by the quote at the beginning of 

this section, were not popular. This symbolically came to an end when Ronald Reagan removed the 

solar panels that Carter had installed at The White House when he took the Presidency in 1979.  

The USA, returned towards abundance but this required renewed focus around military expansion, 

as terms like ‘resource wars’, ‘petro-dictators’, and ‘bottom kill’ became increasingly utilised (159). It 

was in Europe, where Nye contends longer-term familiarity with scarcity enabled “alternatives to be 

considered”(45). Policies emerged, such as the ‘Alterative Energy Plan’ in Denmark, which focussed 

on a shift towards wind energy through incentivising local manufacturers and cooperative 

ownership, enabled an alternative oil dependence and nuclear energy to emerge (203). The 

Energiewende or ‘energy turn’ in Germany emerged as a concept in 1980, where the wider societal 

movement that was opposed to nuclear energy was intimately connected with the German peace 

movement. However, these niche developments were not apparent across the board in the 

European context. In other countries like France, the more centralised institutional context, and the 

use of violent repression to quell dissent, saw the rapid development of nuclear power in response 

to the energy crisis (187,204).  

In 1987, the Our Common Future Report on sustainable development acknowledged the threats 

posed by wars and the military and as well as highlighting the threats of climate change. Yet, as 

renewable technologies began to develop more rapidly and the cost-effectiveness of these 

technologies increased markedly, it had perhaps been forgotten that a key influencing factor that 

encouraged these niche developments in early sustainability movements was an opposition to the 

centralised and militarised nature of energy systems that had been shaped by the two world wars. In 

short, an early response to the problems of the first deep transition had included attention towards 



the need to demilitarise energy systems and challenge the particular ways in which abundance was 

intimately connected to wars. The new counter-rules that emerged in the 1970s are summarised 

below: 

 

 

 

 

 

 

 

 

Table 5: emergent rules during the 1970s in response to the problems of the dominant energy regime 

 

 

5. Discussion and Conclusion: war, directionality and the 

culmination of the first deep transition 
 

We have examined how the directionality of the sociotechnical system of energy was influenced by 

the two world wars across the transatlantic zone. We focussed on the longer time period of the 



fourth surge which constitutes the final surge in the first deep transition (12). We oriented the 

discussion around a key rule that intensified during this time period, that is the imperative to 

maintain abundance and constancy of supply. Directionality is usually considered in terms of 

sociotechnical change within one particular system, however in this paper we sought to unpack 

directionality, exploring systemic directionality, boundary crossings between different systems, 

geographical changes, and the rules guiding the system. We now summarise our findings with 

regards to each of these before discussing the wider implications for deep transitions. 

Systemic directionality. The world wars played a crucial role in accelerating the transition to oil and 

destabilising the coal regime. The sunk costs associated with coal infrastructures meant that coal still 

remained cost-effective compared to oil in the ‘frenzy’ stage in the inter-war period. This was 

resolved by the construction of vast refining and consuming infrastructures in World War Two that 

would not have been constructed at a similar speed and scale without wartime pressures. The 

destruction of established coal trading routes and coal infrastructure in Europe meant that coal was 

significantly weakened by the Second World War, contributing to the strategic opening for an oil 

transition in Europe. 

Boundary crossing. Total war seems to pull sociotechnical systems closer together and oil has a 

predominant role in this process over the course of the two world wars. The First World War saw 

military systems become early adopters and leaders in the transition towards oil and petroleum-

fuelled machines and vehicles. Whether it is the British Navy’s rapid transition to oil or the 

proliferation of motor vehicles in the First World War, the military is a key user that appears to have 

fundamentally steered the direction of 20th century energy transitions in the transatlantic zone. 

During the Second World War, integration seems apparent where food, transport and energy 

systems essentially became part of a larger military system for a restricted time period and oil in 

many ways can be considered as the glue binding these systems together. With regards to oil and 

the food system for example, spill over effects can be seen with regards to the production of plastics 

due to abundant oil production and scarcity of aluminium as a resource during World War Two.  

What occurred after the Second World War was symbiosis between military systems and the 

sociotechnical systems where there were mutual benefits and feedback loops between the oil 

industry and the requirements and strategies of the vast and globalised American war machine. 

After the war, civil and military nuclear industries could be considered as integrated into one nuclear 

complex both with regards to shared materials such as enrichment facilities and reactors designed to 

produce plutonium for weapons. Symbiosis can be seen in planning around electricity systems and 

road networks, for example the re-construction of European electricity networks integrated military 

strategic priorities around sustaining supply in the context of the Cold War.  

Geographical change. The world wars influenced the geographies of energy across the transatlantic 

zone. This can be seen with the emergence of a new geopolitics in the Middle East in the First World 

War, driven in part by the need to secure an abundant and constant supply of oil. During the ‘frenzy’ 

phase, oil-thirsty nations struggled to deal with the problem of abundance after a prospecting boom 

following the First World War, and geopolitical tension between the UK, the USA and France was 

notable, yet somewhat resolved by the 1928 Red Line Agreement. World War Two provided an 

opportune environment whereby the ‘centre of gravity’ shifted and the USA in an effort to maintain 

abundance and constant supply, took control of the ‘great prize’ of Saudi Arabian oil. The different 

experiences, of abundance in North America and scarcity in Europe, influenced onward energy 

trajectories whereby Europe experienced a rapid oil transition as part of the Marshall Plan.  



Rules. The unique pressures of total wars, intensified the imperative to maintain abundant and 

constant supplies, as blockages to flows of energy would mean the difference between victory and 

defeat. In the search for solutions to crucial supply issues – be it oil or electricity – routines became 

oriented around processes of centralisation, whether through new government departments and 

institutions, or through engineering processes like the integration and interconnection of disparate 

electricity grids to meet demand.  Supply problems and the fear of scarcity, drew allied countries 

closer together to enable continuous transportation of oil to armies in Europe. Especially in the 

Second World War, collaboration between different industry actors and government, and between 

scientists and government, became crucial for meeting wartime goals. These close collaborations 

between the military, industry, and scientists, became known in peacetime as the ‘military industrial 

complex’. However, the rule-set which shaped the particular directionality of abundance and had 

been profoundly influenced by the world wars, became the point of contestation and new rules 

emerged that countered the dominant routines of the post-Second World War energy system. This 

included a shift towards renewable sources, decentralisation, localisation and the de-militarisation 

of energy systems. 

Bringing our discussion back to the ‘fourth surge’, it can be posited that the World Wars did not just 

lay the ground for the new institutional arrangements that would lead to the stabilisation of high 

economic growth and the ‘golden age’, or the ‘age of abundance’ (205). The wars shaped the 

particular direction of the institutional conditions in terms of rapidly intensifying the rules and 

routines related to centralisation, international  coordination and collaboration. The character of the 

institutional environment was one designed around mass mobilisation for war, which in the context 

of the cold war remained the norm. With regards to the first deep transition overall, it can be seen 

that the role of the world wars accelerated the culmination of the first deep transition and 

intensified the long run rule to use fossil fuels for energy (12). It was the world wars that presented 

the challenges and problems that amplified the rules discussed above, and the world wars appear to 

have played a crucial role in the alignment of sociotechnical systems. Here, as recognised in TEP 

perspectives, energy has a crucial role, and it was during the wars that oil became far more 

integrated into military, transport and food systems through boundary crossing processes that we 

have discussed above. 

Future historical research could explore previous stages of the first deep transition to ascertain how 

other wars influenced the directionality of the first deep transition. For example, Bonneuil  & Fressoz 

point out that coal also became a strategic resource in the 19th century, driven again by military 

interests (33). As they point out, in the early 19th century, although coal was still being ruled out for 

domestic consumption the French army signed large contracts that stabilised mining activities. 

Another point is that war could be approached from the perspective of how problems have built up 

over the course of the first deep transition, and further explore the changing nature of military 

systems as a driver of deep transitions, building on work undertaken already highlighting the role of 

the military as a crucial agent in transitions (206). 

Contemporary developments suggest that this warrants further attention, exemplified with 

reference to the issue of climate change and the military. In 2006, the US Air Force burned 2.6 billion 

gallons of jet fuel, which is equivalent to how much was used overseas during the whole of World 

War Two (33). Indeed, the US Army’s deployments overseas make the US military the world's largest 

consumer of petroleum, using more petroleum every day than the entire country of Sweden (207). 

Yet militaries were excluded from carbon budgets in the Kyoto agreement leading some to refer to 

military Green-house-Gas emissions as the ‘elephant in the Paris agreement’ (208). Elsewhere, 

energy transitions continue to be shaped by military interests, for example the US Navy continues to 



lobby for civil nuclear technologies as a civil nuclear sector is required to sustain defence related 

nuclear activities (209,210). Perhaps further interrogation of deep incumbency and how military 

systems continue to impinge on energy systems could complement the deep transitions framework 

(211). 

Our analysis of the first deep transition also raises the obvious but relevant point that if, as seems to 

be the case, warfare and the military were key in influencing the directionality of the first deep 

transition, how do we envisage warfare and the military with respect to the second? For example, 

will a zero-carbon future society be one where there are still vast militaries spanning the globe? How 

will directionality be influenced by geopolitical shifts that result as economies become more 

dependent on renewable resources? How might the changing nature of warfare influence shifts in 

energy use? Yet, rather than attend to these questions, it seems that certainly with regards to 

climate change, discourse has become ‘securitised’ and Second World War mass mobilisation drawn 

on as a template for initiating radical change.  

Yet perhaps more radical and experimental questions are required that consider potential future 

trajectories and whether sustainability goals are indeed compatible with existing military systems 

and continued warfare. Perhaps returning to the questions posed by the interlinked environmental 

and peace movements in the 1970s should once again be at the forefront of discussions on 

sustainability pathways and we should once again dare to ask: what would a demilitarised global 

energy system look like? 
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Articulation between socio-technical transitions and innovation systems. An analysis 

from agent-based modeling. 

 

This paper aims to propose a model, to simulate and analyze transition dynamics in an 

innovation system that is broadly consistent with empirical evidence and current theories on 

socio-technical transitions to sustainability, and innovation systems. The methodology used 

is agent-based modeling, which allows to study heterogeneous agents, their decision rules, 

relationships and emerging behaviors from a bottom-up perspective, which goes hand with 

the fundamentals of socio-technical transitions and innovation systems. The findings suggest 

that agent-based modeling is a highly potential methodology for representing the complexity 

of the dynamics of an innovation system in relation to socio-technical transitions, such as the 

creation of niches with sustainable directionality that seek to destabilize innovation systems, 

that promote unsustainability problems. It can also be experimented with the effect that 

science, technology and innovation policies would have on the transitions and sustainable 

performance of the system. 

Keywords: Socio-technical transitions, Sustainability, Agent-based model, Innovation 

system. 

 

1. Introduction 

Innovation has been crucial in the advancement of humanity, so it has been extensively 

studied, taking into account its influence on the development of the economy and as a crucial 

element for the economic growth of countries (Dosi et al., 1990; Lundvall, 1992; Nelson and 

Winter, 2002, 1973). However, it is evident that planetary boundaries (Steffen et al., 2015) 

and other social and economic problems that are grouped in the so-called Sustainable 

Development Goals (SDGs) are being exceeded, which is supported by current socio-

technical systems that promote lifestyles and production and consumption practices that are 

anchored to technologies that have been improving incrementally, but which do not enable a 

radical change in the face of today's challenges (Markard et al., 2012; Schot and Steinmueller, 

2018). In this sense, innovation has also contributed to deepening these global problems, 

taking into account the negative externalities it has caused, which are related to disconnecting 



innovation from the social and environmental consequences it may have (Fressoli et al., 

2014a; Rosca et al., 2017; Sutz, 2010). For this reason, new topics of study have emerged in 

the field of innovation, which seek to direct it to the generation of solutions to social and 

environmental problems that persist in the current development model, and take into account 

the consequences of innovation from the beginning of the innovation process (Arocena et al., 

2015; Foster and Heeks, 2013; Schot and Steinmueller, 2018; Seyfang and Smith, 2007).  

Within the theoretical frameworks that are studying innovation towards sustainability is the 

multilevel perspective (MLP) which has been widely used for historical analyses of how 

socio-technical transitions have occurred in humanity (Geels, 2002; Rip and Kemp, 1998) 

and it is currently proposed that this framework allows to study the transitions to 

sustainability from the analysis of three elements at the micro, meso and macro level, which 

are the niches, regime and landscape respectively (Markard et al., 2012). Innovation systems, 

for their part, are the predominant framework for studying innovation. They are made up of 

heterogeneous agents that relate to and fulfill the functions of generation, dissemination and 

use of knowledge and technology (Hekkert et al., 2007; Kuhlmann and Arnold, 2001; Ruiz 

Castañeda, 2016), for which an institutionality has been created in the countries, thanks to 

the strength taken by proposals Freeman (1987, 1982), Lundvall (1985), Nelson and Winter 

(1982). In this sense, Markard et al. (2012) mentions that innovation systems are another 

framework for studying transitions to sustainability.   

In line with the above, this work aims to articulate the framework of the MLP, and innovation 

systems, based on a conceptual model that takes into account the empirical and theoretical 

evidence of both frameworks and then propose an agent-based simulation model that allows 

us to understand the phenomenon addressed and experiment with various scenarios and 

answer questions of the type what would happen yes? This proposal remains in line with 

what is mentioned by Weber y Rohracher (2012), that a more complete integration of the 

MLP and the approach to innovation systems is needed, which takes into account the breadth 

of what the MLP covers. Although Markard y Truffer (2008), propose a conceptual 

framework to integrate both concepts through technological innovation systems, this 

proposal does not allow to have a co-evolutionary view of the phenomenon, because, both 

the MLP, and the innovation systems, are characterized by studying actors that are co-



evolving and adapting in time from a bottom-up perspective (Bergman et al., 2008; 

Borshchev and Filippov, 2004; Ruiz et al., 2016), since both concepts have their origins in 

the theory of evolutionary economics (Markard and Truffer, 2008).  

Taking into account the limitations found in the literature, this article seeks to advance in that 

line, in Section 2, a literature review of the concepts addressed is presented, Section 3 

introduces the conceptual model for articulating the MLP with innovation systems, Section 

4 then explains the methodology, then Section 5 presents the development of the ODD+D 

protocol, a protocol used for the presentation of agent-based models. Section 6 mentions 

future work with the model and in Section 7 the conclusions. 

 

2. Background of the Review 

 

2.1.Innovation systems  

Innovation systems are a conceptual framework based on proposals Freeman (1987, 1982), 

Lundvall (1985), Nelson and Winter (1982), who studied their countries and found that 

innovation depends not only on the capabilities of companies, if not is given within the 

framework of a system that consists of various heterogeneous actors that fulfill the functions 

of generation, dissemination and use of knowledge and technology (Hekkert et al., 2007; 

Kuhlmann and Arnold, 2001; Ruiz et al., 2016) , where actors can learn by doing, using and 

interacting (Jensen et al., 2007). For the management of innovation from this approach, 

several models have been proposed that reflect the systemic nature of innovation, such as the 

networked model (Rothwell, 1992); there is also work Fischer (2000); Kuhlmann y Arnold 

(2001); among others. Although, the systemic look of innovation broadened the actors 

involved in innovation, it still aims to generate economic growth, competitive advantage for 

actors and a science, technology and innovation (STI) policies aimed at failures in the 

relationship of actors (Schot and Steinmueller, 2018).  

 

Table 1 presents a conceptualization of innovation systems from several elements. The 

functions refer to the activities carried out by the actors of innovation systems, based on the 

proposals of  Hekkert et al. (2007) and Ruiz et al. (2016). It has the function of generating 

knowledge and technology, associated with R&D processes, so some indicators of this 



function are R&D projects, patents and R&D investments. The function of knowledge and 

technology diffusion, relates to networking and association actors. Finally, the function of 

using knowledge and technology is associated with the exploitation of knowledge and 

technology through the production and placing on the market of goods and services. For their 

part, the actors are that variety of entities that make up the systems, according to the proposal 

of Kuhlmann and Arnold (2001) and Ruiz et al. (2016), there are knowledge explorers and 

technology, which have research and development innovation capabilities, some actors 

specialized in these capabilities are universities and technology development centers; 

intermediaries are those who have the capabilities to diffusion knowledge and technology, 

and they also have the ability to association various actors in systems; exploiters are those 

actors with production and marketing capabilities, exploiting the knowledge and technology 

generated by explorers, here are usually the companies (Ernst et al., 1998; Guan and Ma, 

2003; Kim, 1997; Wang et al., 2008). 

 

Table 1. Conceptualization of innovation systems. 

Component Characteristics 

Functions Generation, diffusion and use of knowledge and technology. 

Actors 

• Explorers: who have research and development capabilities. 

• Intermediaries: they have the capabilities to diffusion knowledge and 

technology, as well as to association various actors. 

• Exploiters: have production capabilities and marketing. 

Learning 
By doing, using and interacting (DUI). Actors adapt in the system and this 

allows co-evolution. 

Interaction 

The bottom-up actors are related to fulfill the functions of the systems and 

contribute according to their capabilities, this relationship generates 

transaction costs. 

Context 

Countries have a different context, global south and north, ex-ante study 

in the south and ex-post study in the north, interaction problems in the 

south and the ability to innovate in conditions of scarcity. 

From (Ernst et al., 1998; Guan and Ma, 2003; Hekkert et al., 2007; Jensen et al., 2007; 

Kim, 1997; Kuhlmann and Arnold, 2001; Ruiz et al., 2016; Wang et al., 2008) 

 



Innovation system actors can learn by making, using and interacting, in accordance with 

proposal of modes of knowledge production and learning of Jensen et al. (2007). This 

interaction presents that actors can form bonds in which each contributes according to their 

capabilities and this generates transaction costs, since the relationship between actors with 

more distant capacities is more expensive (Ruiz et al., 2016), for example the relationship 

between universities and companies, which has been a fairly studied topic reaffirms this 

assumption, because it is not easy to give yourself that association. Another aspect, which is 

important to contemplate, is the context of the innovation system, since it is not the same to 

study an innovation system in the north as in the southern countries, as Arocena, Göransson, 

y Sutz (2017) mentioned, in the south the notion of an innovation system is ex-ante while in 

the north the study was given ex-post, because, the system emerged, there are also differences 

in the systemic behavior of innovation in Latin American and more developed countries, 

which are closely related to problems of interaction, which was emphasized by Latin 

American thought several decades ago by Sabato (1975), often have to connect to actors who 

may not even be aware of their isolation. Finally, it should be noted that, in the south, the 

capacity to innovate in conditions of scarcity must be developed, which is a way to consider 

problems and solve them taking context into account, it is very varied, can be found in low-

tech practices and science-based solutions (Srinivas and Sutz, 2008). 

 

2.2.Multi-level perspective to study transitions to sustainability 

Among the theoretical frameworks to study transitions to sustainability is transition 

management (TM), strategic niche management (NSM), multilevel perspective (MLP) and 

technological innovation systems (TIS) (Markard et al., 2012). In particular, the MLP 

proposes that, in order to manage the transition to sustainability, three levels of analysis are 

identified, at the micro level are technological niches, understood as networks of actors where 

radical or incremental innovations are being experimented and where developed technology, 

alternative to the established trajectories, production and consumption patterns, where there 

is articulation between "technology, demand and social issues" (Schot and Geels, 2008, pág. 

539). The second level is the socio-technical regime, which is defined as cognitive routines, 

standards, industrial practices, ways of innovating, which explain the development of 



technological trajectories, and guide large-scale systems. Finally, there is the socio-technical 

scenario that is that exogenous landscape or macro level that gives a directionality to the 

regime and the niches, here are, for example, consumers, citizens, the SDGs, etc. that can put 

pressure on changes in the regime or give strength to the niches (Geels, 2002; Schot and 

Geels, 2008).  

Addition to the above, there are the phases through which a transition passes, proposed by 

Rotmans et al. (2001) and Geels (2005), which is associated with the innovation diffusion 

curve (Rogers, 1995), as shown in Figure 1 there are four phases. In the first phase, 

predevelopment, alternative ideas are explored to the regime, uncoordinated experimentation 

is presented at the niche level. Then at the take-off stage, a coordinated network of specialized 

actors is formed who are developing visible changes in the status quo, so proposals emerge 

from radical technological trajectories or alternative incrementals to the regime's proposals, 

which is used in niche applications and rapidly improves. After, the acceleration phase is 

presented, which occurs when the niche begins to exert pressures on the regime, through the 

relationship with actors of the regime which allows innovation to spread quickly and defies 

the established, this is how the structure of the system visibly change. Finally, the 

stabilization phase occurs when the niche can reach a new dynamic balance once it is replaced 

old regime or coexisted, this implies broad market share.  

 

 

 

Figure 1. The four phases of a transition. The y-axis is an appropriate indicator of the 

system´s change, and the x-axis is time. From (Bergman et al., 2008; Rotmans et al., 2001) 



3. Proposed concept model 

Based on the literature review presented above, a conceptual model for articulation in MLP 

and innovation systems is proposed, which is presented in Figure 2, innovation systems are 

conceptualized from heterogeneous agents (explorers, intermediaries and exploiters) with 

innovation capabilities that fulfill the functions of generation, dissemination and use of 

knowledge and technology (Kuhlmann and Arnold, 2001; Ruiz et al., 2016). These systems 

would be the regime (Schot and Steinmueller, 2018), which is justified in that, the traditional 

current of innovation systems has established a set of ways of innovating, standards, 

production and consumption practices that guide lifestyles, and socio-economic paradigms 

established (Schot and Geels, 2008). It is also proposed that niches, understood as networks 

of actors with innovation capabilities that have a directionality to sustainability and going to 

make systemic changes, will begin to experiment to develop radical or incremental 

innovations that promote alternative practices and routines to the regime (traditional 

innovation systems).  

In this sense it is proposed to articulate the transition phases of the niche (Bergman et al., 

2008; Rotmans et al., 2001) with the innovation capabilities (Ernst et al., 1998; Guan and 

Ma, 2003; Kim, 1997; Wang et al., 2008). Thus, in the pre-development phase, niches are 

weak and are characterized by high research capabilities to develop knowledge oriented to 

alternative proposals to the regime; then in the takeoff phase the niche is still weak, but, it 

has high technological development capabilities considering that a breakthrough is created 

in the status quo; in the acceleration phase the niche already has strength, because it has high 

capacities to diffusion its proposal with the actors of the regime, here you have high 

association capabilities, because, it seeks to scale the proposal, and the production and 

marketing capabilities are beginning to be potential to reach a wide segment of consumers; 

Finally, in the stabilization phase the strong niche has high production and marketing 

capacities, this is because it managed to compete strongly with the regime, so, its market 

segment has expanded considerably, in many cases the niche has become so strong that it 

collapses the regime and establishes itself as a new regime or is able to live with the old 

regime. 



 

Figure 2. Conceptual model relating socio-technical transitions to sustainability and 

innovation systems. From (Hekkert et al., 2007; Kuhlmann and Arnold, 2001; Rotmans et 

al., 2001; Ruiz et al., 2016; Schot and Geels, 2008; Schot and Steinmueller, 2018) 

 

In addition, niches have learning processes, as well as the actors of innovation systems, which 

is given through the making, use and interaction, which allows them to accumulate 

innovation capabilities to expand the network of actors that integrates them and their strength 

(Bergman et al., 2008; Haxeltine et al., 2008), the niche is conceptualized as a system of 

innovation that is emerging, because when it succeeds it brings new rules, practices, ways of 

innovating and routines that completely change the form that was established the traditional 

innovation system, but, this requires time for actors to co-evolve and establish new routines, 

that is, a new socio-economic paradigm as explains Pérez (2010), with its study of 

technological revolutions and socio-economic paradigms. The actors of innovation systems, 

of the traditional current, can have a second-order learning, understood as a process in which 

routines affecting society and the environment are questioned, this includes a fundamental 



rethink of how problems are defined and what solutions are considered appropriate (TIPC, 

2019), leading them to move to the directionality of sustainability. In the landscape are the 

SDGs, consumers and citizens, etc., which can influence the transition to sustainability, 

putting pressure on the regime and niches. 

4. Methods and Materials  

The methodology used in this work is based on the guidelines established in Agent-Based 

Modeling – MBA (Sterman, 2000), consisting of several phases: 1) problem definition, 2) 

system conceptualization, 3) model construction, and 4) verification and validation. For the 

presentation of the model that represents the articulation between socio-technical transitions 

and innovation systems, it is done through the ODD + D protocol, which is an alternative 

proposed by  Müller et al. (2013), to document MBA and to give greater standardization to 

the way simulation models are presented.  

This protocol consists of three key blocks, overview, design concepts, and details, Table 2 

presents some guiding questions for each block. The overview makes explicit the purpose of 

the model, for whom it was designed, who the entities are, their variables and parameters, 

what values they take, how they can be characterized, then presentation the programming 

process to understand what each entity does, and in what order. The design concepts part 

places the theoretical and empirical supports of the model, as well as the explanation of the 

decisions that entities make, how learning is given for agents to change their decision rules, 

and other elements associated with emerging behaviors of entities. Finally, the details stage 

presents the implementation of the model, which includes the parameter values when starting 

the simulation and the submodels present.  

 

Table 2. The ODD+D protocol including the guiding questions 

Overview 

Purpose 
*What is the purpose of the study? 

*For whom is the model designed? 

State variables 

and scales 

*What kinds of entities are in the model? 

*By what attributes (i.e., state variables and parameters) 

are these entities characterised? 



Process overview 

and schedualing 
*What entity does what, and in what order? 

Design concepts Design concepts 

*Theoretical and empirical background 

* Individual decision making 

* Learning 

* Individual sensing 

* Individual prediction 

* Heterogeneity 

Details 

Implementation 

details 

*How has the model been implemented? 

*Is the model accessible, and if so where? 

Intialization 

*What is the initial state of the model world, at time t = 0 

of a simulation run? 

*Is the initialisation always the same, or is it allowed to 

vary among simulations? 

Input 

Does the model use input from external sources such as 

data files or other models to represent processes that 

change over time? 

Submodelos 

What, in detail, are the submodels that represent the 

processes listed in ‘Process overview and scheduling’? 

From: (Müller et al., 2013) 

 

 

5. Results 

The first and second stages of the ODD+D protocol are then developed for the description of 

the agent-based model introduced in this work on the relationship between socio-technical 

transitions to sustainability and innovation systems. The proposed simulation model is a 

consequence of the conceptual model presented above.  

 

5.1. Overview 

 

5.1.1. Purpose 

The purpose of the model is to analyze how in an innovation system that emerges from the 

interaction between heterogeneous agents bottom-up, multilevel perspective patterns are 

presented, specifically, the creation of directional niches with sustainability. This objective 



is complementary to the possibility of experimenting with different types of STI policies, to 

demonstrate its impact on the sustainable performance of the system. This model seeks to 

articulate empirical evidence and current theories on socio-technical transitions to 

sustainability, and innovation systems, which highlights that innovation systems are the 

predominant framework for which there is a created institutionality, but the framework of 

socio-technical transitions is required to manage directionality to sustainability. This model 

expands the conceptual discussion presented in the work of  Markard and Truffer (2008), 

Weber and Rohracher (2012), Schot and Steinmueller (2018) and the simulation models of 

Bergman et al. (2008) and Ruiz et al. (2016), on the multilevel perspective and innovation 

systems, respectively. This model is designed for scholars of transitions to sustainability, and 

innovation systems, as well as policymakers to experiment with various policy approaches, 

and demonstrate how sustainable system performance behaves.  

5.1.2. States, variables and scales 

The proposed model consists of several types of entities (types of agents), which can be 

differentiated according to the boundaries that allow to form aggregations and demonstrate 

the appearance of emerging behaviors, this is what is defined as the aggregation property of 

complex adaptive systems (Holland, 2004). Three entities are proposed: innovation agents; 

Needs, Opportunities, Problems and Ideas (NOPIS); and consumers. Innovation agents are 

classified according to the literature presented in Section 2.1. that allows them to be 

differentiated according to their innovation capabilities to fulfill the functions of generation, 

diffusion and use of knowledge and technology in an innovation system. In this order of 

ideas, there are the Explorers, who are those agents that have research and development 

capabilities. Examples of this typology include universities and a technology development 

center; there are the Intermediaries, which are the agents with knowledge and technology 

diffusion capabilities, as well as the association of system agents; and there are the Exploiters, 

which refers to agents that have production and marketing capabilities, within this typology, 

for example, there are companies. It is pertinent to clarify that innovation agents may have a 

wide variety of innovation capabilities, but some actors specialize.  

In addition, aggregate innovation agents (meta-agents), who have a higher level behavior 

(Holland, 2004), for this case are niches, which are conceptualized from the multilevel 



perspective as networks of actors that share practices, values and directionality (Schot and 

Geels, 2008), which may have different innovation capabilities depending on the transition 

phase in which they are located, as evidenced in the conceptual model presented in Section 

3. From this, weak niches are proposed, which are networks of innovation agents that may 

have research and development capabilities, which are in the phase of creating alternative 

proposals to the regime. Strong niches are those that may have the ability to disseminate and 

bond with regime actors, to enter to compete with an alternative proposal, when they manage 

to stabilize, they have high production and marketing capabilities that allow them to expand 

innovation to a variety of consumers of the regime.   

In addition to innovation capabilities, innovation agents (explorers, intermediaries, 

exploiters, weak and strong niches) can also be classified according to their directionality, 

understanding this as the practices in which the agent operates and also relates to the business 

strategy. Economic directionality is proposed, which is the one that cares about following the 

patterns of production and consumption of the regime and where the vast majority of the 

agents of the innovation systems of the traditional model are located. There is also sustainable 

directionality, associated with practices that seek to contribute to transitions to sustainability, 

where forms of unsustainable production and consumption are questioned and that can be 

governed by the market or not (Hormecheas-Tapia et al., 2020; Leach et al., 2012). For the 

purposes of the proposed model, the assumption arises that, niches always have sustainable 

directionality, but that, other innovation agents can have economic direction, sustainable 

direction or both. For example, universities where research or technological developments 

are done in both directions; it is also presented in a Latin American context that many social 

actors such as NGOs, grassroots movements, etc. have innovation capabilities whose 

directionality is thought to question the development model and propose alternatives that 

represent their sustainable values and patterns (Fressoli et al., 2014b), these could be some 

examples of innovation agents with only sustainable directionality.    

Figure 3 shows the internal model that innovation agents have, which is made up of 

directionality, innovation capabilities, which were explained above. There is also the surplus 

stock, which is related to the economic resources with which an agent is born, this can 

increase or decrease according to the performance of the agent in each simulation period. 



There are the costs of maintaining capabilities, which are related to the use or not of the 

capabilities and transaction costs that occur from the relationship with other actors in the 

innovation system, these can be low, medium or high (Ruiz et al., 2016). And finally, the 

benefits, which are the economic resources that an innovation agent can receive for its 

activities in a period of simulation. 

 

Figure 3. Internal model of innovation agents 

 

Another entity in the model is NOPIS, which are the needs, opportunities, problems and ideas 

that an innovation agent can leverage to benefits and improve its performance. The model 

assumes that several types of NOPIS are born that have an economic or sustainable 

directionality and that it has innovation attributes that can be supplied by innovation agents 

according to their directionality and innovation capabilities. Three types of NOPIS are 

proposed, technological ones, which are those related to high attributes of research and 

development, such an example are calls from national research agencies. There are also 

systemic NOPIS, which are those with high attributes of linking or dissemination of 

knowledge and technology, an example of this type are the Horizon 2020 calls, where the 

international research consortia that are formed prevail. Finally, there are market NOPIS, 

which are those with high production and marketing attributes, an example of type are those 

that appear from consumers and their preferences. For problems addressed in the SDGs or at 

the level of the socio-technical system, which are broad problems, it is considered in the 

model that NOPIS will always be disaggregated in directionality and attributes, agents can 

take a problem that they notice in their context, addresses one or more SDGs, and, according 



to their innovation capabilities, take advantage of it. This shows the importance of 

geographical location in the model, as NOPIS are identified according to the proximity of 

the agent to them, Innovation agents are always looking for NOPIS to generate profits 

depending on their directionality. Figure 4 shows the different types of NOPIS. 

      

Figure 4. Types of NOPIS 

The latest type of entity is consumers, who are individual agents who are characterized by 

having preferences of practices to acquire goods or services, this will be related to 

directionality, that is, there are agents who have preferences for products according to their 

attributes of innovation, price or quality, which would be in economic directionality , and 

other consumers than in addition to economic attributes, are interested in the products or 

services having favourable impacts on the environment and society, which would be within 

sustainable directionality (Weisbuch et al., 2008). Addition, they have a surplus stock 

associated with their purchasing capacity, which is assumed in the model that can increase 

by a percentage in each simulation period for the revenue the consumer receives from their 

work or exogenous factors.   



 

Figure 5. Consumers' internal model 

Below are each of the variables proposed in the model with their respective scales or ways 

of measuring, with their theoretical and empirical supports that are associated with the 

Simulation models of  Bergman et al. (2008) and Ruiz et al. (2016). 

Innovation capabilities: are the boundaries that differentiate agents, which can be research, 

development, diffusion, association, production and marketing. taking values between zero 

and nine, where zero means you don't have the capacity and nine that's closer to the border. 

Capabilities are presented in a vector where each position relates to a capacity type. 

Cost by Capacity: exemplifies how expensive the maintenance of each type of capacity of 

an agent's innovation capability vector is. The maintenance cost of a capability vector (CCV) 

is calculated using Equation (1), where k is the position in an agent's innovation capabilities 

vector, m es la cantidad de posiciones del vector, CCk denotes the cost generated to sustain 

a capacity at a k position over a period of time, PCk is the magnitude of the capability vector 

at an agent's k position, and CCV is the cost of maintaining the agent's innovation capability 

vector. 

∑ 𝐶𝐶𝑘

𝑚

𝑘=1

𝑃𝐶𝑘 = 𝐶𝐶𝑉 (1) 

 

Learning factor: This factor means the speed at which system innovation agents are able to 

accumulate capabilities, and NOPIS sophistication their attributes. This parameter affects 



Equation (2), where: K is the maximum magnitude or value that the capacity or attribute can 

take, γ the learning factor denotes, and t is the capacity usage time: 

𝐾

1 + e−γ𝑡
 (2) 

 

De-learning factor: similar to the previous factor, it denotes the speed at which system 

innovation agents de-accumulate capabilities. This parameter affects Equation (3), where: K 

and t mean the same as in Equation 2 and δ the denotes the de-learning factor: 

𝐾

1 + e𝛿𝑡
 (3) 

 

Surplus stock: it can be considered as the maximum economic resources with which an 

agent can be born in the system, and that can increase or decrease in each simulation period, 

this resource being the one that allows it to survive. This value is updated by each period for 

each agent and for the system by applying Equation (4), where: 𝑆𝐸𝑡   is the system surplus 

stock in period t, 𝑆𝐸𝑡-1 is the system surplus stock in period t-1, 𝐵𝑡 are the system benefits 

in period t, 𝐶𝑡 is the cost of maintaining system capacities in the t-period , and 𝐶𝑇𝑡 are the 

System Transaction Costs in period t. 

𝑆𝐸𝑡 = 𝑆𝐸𝑡−1 + 𝐵𝑡 − 𝐶𝑡 − 𝐶𝑇𝑡 (4) 

 

Explorers and Intermediaries benefits: Assigns the prize that explorers and intermediaries 

agents get for each position in the NOPI attribute vector. The magnitude of the attributes by 

position and 𝑡𝑖𝑙𝑐  are related to calculate the benefits per period using Equation (5), where 𝐵𝑘𝑡 

is the benefit per attribute in a period, t is the period in which the 𝑡𝑖𝑙𝑐  is located, k is the 

position in the vector, 𝐼𝐴𝑘  denotes the input of the attribute vector at the k position of the 

attribute vector, 𝑃𝐴𝑘 is the magnitude of the attribute vector at the k position of the attribute 

vector,  is the mean of the Gaussian function (for the model it will have a value of 𝑡𝑖𝑙𝑐 /2) 

and  is the standard deviation (for the model will have a value of 𝑡𝑖𝑙𝑐 /6) of the Gaussian 

function of the 𝑡𝑖𝑙𝑐 . 



𝐵𝑘𝑡 = 𝐼𝐴𝑘 ∗  𝑃𝐴𝑘 ∗ e
−

(𝑡−μ)2

2σ2  (5) 

 

Exploiters benefits: assigns the prize obtained by exploiters agents, which is given by the 

profits they receive according to the adoption of their products or services by consumers as 

shown in Equation (6), where 𝐵𝐸𝑡  is the benefit of exploiters per period,  𝑃𝑡 is the price of 

the good or service in period t and  𝐶𝑜𝑛𝑡 is the number of consumers in the period t. 

𝐵𝐸𝑡 =  𝑃𝑡 ∗   𝐶𝑜𝑛𝑡  (6) 

 

Price goods or services: exploiters, after supplying the attributes of NOPI, must set the price 

of the goods or services they will introduce to the market, to establish that price is used 

Equation (7), where 𝑃𝑡 is the price of the product or service in period t, 𝐶𝑡  are the transaction 

costs in the period t , a percentage of the total transaction costs that are connected to the 

number of goods or services to be introduced by the exploiters shall be established. 𝐶𝑇𝑡  

transaction costs are in period t and a percentage of total transaction costs will be applied, 

𝑃𝑙𝑢𝑠𝑡  is the capital gain of the product or service in period t, which is randomly allocated.  

𝑃𝑡 = % 𝐶𝑡 + %𝐶𝑇𝑡 +  𝑃𝑙𝑢𝑠𝑡 (7) 

 

Innovation attributes: these are the boundaries that differentiate NOPIS, which can be 

research, development, dissemination, linking, production and marketing, taking values 

between zero and nine, where zero means you don't have the capacity and nine that's closer 

to the border. Attributes are presented in a vector where each position relates to a capacity 

type. 

 

Stock of surplus consumers: it can be considered as the maximum economic resources with 

which a consumer can be born, this resource being the one that allows him to acquire goods 

and services. This value is updated by each period for each consumer and for the system by 



applying Equation (8), where: 𝑆𝐸𝐶𝑜𝑛𝑡  is the consumer surplus stock in period t, 𝑆𝐸𝐶𝑜𝑛𝑡-1 is 

the consumer surplus stock in period t-1, 𝑃𝑡 is the price of goods and services in period t. 

𝑆𝐸𝐶𝑜𝑛𝑡 = 𝑆𝐸𝐶𝑜𝑛𝑡−1 − 𝑃𝑡                                                                                                      (8) 

Directionality: Indicates what type of directionality the agent has enabled, can be 

economical, sustainable or both, may change depending on the performance of the agent with 

each directionality, each period starts with the directionality with which it performed best in 

the past periods.   

Table 3 presents a summary of the entities, associated variables, and the scale or equation 

that determines their behavior in the system.  

Table 3. Proposed entities, variables and scales. 

Entities Variables Scales / Equation  

Innovation agents 

[Explorers, 

Intermediaries, 

Exploiters, 

Weak niches and 

Strong niches] 

Innovation capabilities They take values from 0 to 9 

Directionality Values of 0 and 1 

Costs of maintaining capabilities ∑ 𝐶𝐶𝑘

𝑚

𝑘=1

𝑃𝐶𝑘 = 𝐶𝐶𝑉 

Capabilities learning factor 
𝐾

1 + e−γ𝑡
 

Capabilities unlearning factor 
𝐾

1 + e𝛿𝑡
 

Surplus stock  𝑆𝐸𝑡 = 𝑆𝐸𝑡−1 + 𝐵𝑡 − 𝐶𝑡 − 𝐶𝑇𝑡 

Explorers and Intermediaries 

benefits 𝐵𝑘𝑡 = 𝐼𝐴𝑘 ∗ 𝑃𝐴𝑘 ∗ e
−

(𝑡−μ)2

2σ2  

Exploiters benefits 𝐵𝐸𝑡 =  𝑃𝑡 ∗   𝐶𝑜𝑛𝑡 

Price goods or services 𝑃𝑡 = % 𝐶𝑡 +  %𝐶𝑇𝑡 +  𝑃𝑙𝑢𝑠𝑡 

NOPIS 

Innovation attributes They take values from 0 to 9 

Directionality Values of 0 and 1 

NOPIS learning factor 
𝐾

1 + e−γ𝑡
 

Consumers Surplus stock 𝑆𝐸𝐶𝑜𝑛𝑡 = 𝑆𝐸𝐶𝑜𝑛𝑡−1 − 𝑃𝑡 

 



The model parameters are presented below with their respective theoretical and empirical 

supports that are associated with simulation models Bergman et al. (2008) and Ruiz et al. 

(2016).  

Initial number of NOPIS: this parameter is associated with the number of NOPIS that will 

start in the model, which represent the number of needs, opportunities, problems or ideas that 

innovation agents can take advantage of, which are born with the directionality vector, and 

vector of innovation attributes and are assigned a geographic location. 

NOPIS birth rate: this rate means period renewal of NOPIS within the system. Similar to 

the number of NOPIS, this variable depends on how dynamic or not the system is. 

Maximum innovation lifecycle time: NOPIS is born with a t_ilc, which means the time that 

innovation agents who take advantage of NOPIS benefit. At the beginning of the simulation 

model the maximum time is assigned and a value is set to each technological and systemic 

NOPI that arises in the system, from one to the maximum assigned value.  

Maximum NOPIS volatility: a maximum time is allocated when NOPIS remain in the 

system unmet; after this period the NOPIS disappear. In the simulation model, the maximum 

volatility is assigned in years and a value is set to each NOPI that arises in the system, from 

one to the maximum assigned value. 

Initial number of innovation agents: this parameter represents the number of initial 

innovation agents in the system, which are born with the directionality vector and a vector of 

innovation capabilities, and the geographic location is also established. The typology of the 

agent is defined by the magnitude of the capacities in each position. 

Initial number of consumers: this parameter represents the number of initial consumers in 

the system, which are born with the directionality vector and the geographic location is also 

set. The consumer typology is associated with the directionality that indicates the type of 

preferences you have for consuming products and services. 

Transaction Cost: Three cost levels are defined at the start of the simulation: low, medium, 

and high, which are assigned to each agent-to-agent link based on the agent type. Low costs 

are between agents of the same type (explorer-explorer, exploiter-exploiter, etc.), agents 

interacting with an intermediary (explorer-intermediary, intermediary-exploiter, etc.), agents 



that interact with an agent that contains the capabilities of the same type plus additional 

diffusion, and association capabilities. Average costs occur among agents who have distant 

capabilities in the functions of the innovation system, such as generation and use of 

knowledge and technology, but at least one of them contains capabilities of the diffusion 

function; agents who share capabilities in the same role, but one of them also has another 

remote; for example, between an intermediary and a development agent incipient by low 

capabilities. High costs are between agents with remote function capabilities (explorer - 

exploiter); between any agent, except an intermediary, and an incipient development agent 

given its low capabilities of the latter. 

 

5.1.3. Process overview and schedualing 

The generic loop of the model is presented in Figure 6. It starts with the birth of NOPIS, 

which have a two-position directionality vector, the first position refers to the economic and 

the second position refers to the sustainable one, which can take values of zero or one, the 

meaning of zero is that that directionality is not activated and one when it is. Also it have a 

six-position innovation attribute vector, each position means the capacity required to satisfy 

that attribute; numbering the positions from left to right, the attribute requires, to be satisfied 

by capacities of: 1) research, 2) development, 3) diffusion, 4) association, 5) production and 

6) marketing;  each position can possess a magnitude of zero to nine, meaning zero that no 

capacity is required and nine symbolizes that a maximum capacity is required at that position. 

This will be able to identify what type of NOPI is referred to (technological, systemic or 

market). Innovation agents are also born that have the vector of directionality with values of 

zero or one and the vector of innovation capabilities with their respective magnitudes from 

zero to nine, thus being able to differentiate their typologies (explorers, intermediaries, 

exploiters, weak niches and strong niches) and consumers with preferences are born, 

represented in a vector of directionality that takes value of zero or one.  

Then innovation agents begin the search for NOPIS that allows them to make a profit to 

survive in the system, this is by geographical location. When finding a NOPI, the agent 

compares its directionality vector with the NOPI vector, it does match, it proceeds to verify 

the level of the agent's capabilities (vector innovation capabilities) with the attributes required 



by the NOPI (vector innovation attributes), this verification starts from left to right for the 

most explorer agents (with research and development capabilities); instead for intermediary 

agents (with diffusion and association capabilities) it is checked on the right and left at the 

same time; for the most exploitative agents (with production and marketing capabilities) is 

verified from right to left. This shows the importance of position in the vector for performing 

capabilities verification.  

 

Figure 6. Loop simulation model proposed. 

 

Agents then association to NOPI can supply at least one attribute, but also, it may be 

presented that agents seek to relate to other agents to supplement the other NOPI attributes 

that they are not capable of because the magnitudes of their capabilities are less than required. 
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In this case you start to search by geographical location until you find an agent that first has 

the same directionality, and after finding it the principle of complementarity is applied, which 

consists in verifying the magnitudes of its innovation capabilities with the requirements of 

NOPI and if they have them equal or higher a link is generated between the agents and the 

transaction costs are charged. The model assumes that agents with economic directionality 

can generate a association to take advantage of the NOPI but after supplying it are separated. 

An example of this type, they are agents who come together to formulate a research project, 

but after finishing it, they finish their association. On the other hand, if an agent with 

sustainable directionality is linked to another agent of his own directionality, a niche is 

formed, this is supported in that, agents who have a sustainable directionality share values 

and development proposals that make their association long to extend that vision to the actors 

of the regime. This association will remain until the niche survives in the system according 

to its performance.  

The outputs of the model are the NOPIS that are supplied, the explorers agents, and 

intermediaries receive benefits from the attributes they supplied to the NOPI, but the 

exploiters after supplementing the NOPI, establish what the price of the goods or services, 

will be according to the costs of maintaining the capacities and transaction involved, plus the 

capital gain they set, then they are introduced to the market and their profits will depend on 

the number of consumers who purchase their products or services. For each simulation, the 

directionality and performance that the agent had for six periods will be saved to a "memory", 

this in order that the agent can change directionality in future periods by reviewing his past 

elections and taking into account the period at best performed. From the above, the 

performance of the system will be measured from different points of view, on the one hand, 

the benefit formula established for each type of innovation agents, also the number of 

innovations given by type of directionality (economic or sustainable), the number of agents 

that changed from an economic directionality to a sustainable one, which will give 

indications of second-order learning, since it implies a new perspective of production and 

consumption of the system oriented to transformative change.  

The process for consumers is that they will go out looking for products and services to 

purchase, then by geographical location there is a product or service that will have a 



directionality and a price, consumers first compare their directionality with that of the product 

and service, if they agree then they verify that the price is equal to or less than their surplus 

stock , if they comply they acquire it and the surplus stock is updated. If you do not continue 

to look for products or services with the same directionality to consume. 

5.2.Design concepts 

Theoretical and empirical background: The concepts that support the proposed simulation 

model are connected to the conceptual model presented in Section 3, which integrates MLP 

and innovation systems.  

Emergency: "concerns the occurrence of complex behaviors from aggregate interactions of 

less complex agents" (Holland, 2004, p. 27). In particular, in the model it is of interest to 

study how the agents of innovation in their relationship can form niches with sustainable 

directionality that seek to take advantage of NOPIS with this type of directionality. In this 

sense the rule of complementarity of agents allows the appearance of niches, because it 

assumes that several agents come together and form a network in which they contribute 

according to their innovation capabilities to take advantage of NOPIS. It is therefore relevant 

to clarify that unlike another type of linkage that can be given in the model, the creation of a 

niche assumes that it remains in the system as long as the niche survives, which is justified 

by the values and development visions shared by niche agents (Monaghan, 2009). 

Learning: it is associated with the use of innovation capabilities to meet the attributes of 

NOPIS, then the capabilities that are used learn and those that do not unlearn, which is 

supported in the learning modes proposed by Jensen et al. (2007), specifically in the learning 

mode do, use and interact, which is related to innovation systems, in this sense the model 

demonstrates this type of learning. Also presented in the model is the second-order learning, 

understood as the change in production and consumption practices that innovation agents and 

consumers, which is related to directionality, in the model agents with economic 

directionality can make a change to sustainable directionality, if they perform better with that 

directionality, also by landscape pressure. 

 

 

6. Conclusion  



This article proposes an agent-based model that integrates two theoretical frameworks to 

study transitions to sustainability, which are MLP and innovation systems, which is broadly 

consistent with empirical and theoretical evidence. It allows us to understand the 

phenomenon of transitions to sustainability as an adaptable complex system in which 

emergency, co-evolution and self-organization, are important, this means conceptually the 

participation of niche and regime agents, and the dynamics between these agents, also the 

influence of landscape signals. This work conceptualizes the innovation systems of the 

traditional current as the regime, since it has established production and consumption 

patterns, lifestyles, standards etc. Niches are also included as networks of actors with 

innovation capabilities, it is proposed to integrate the phases of the transition that a niche 

may have with innovation capabilities, that is, as they generate learning, niches increase their 

capabilities and acquire other capabilities to get into competing with the regime (traditional 

innovation system) and stabilizing. This proposal allows to measure the niches and facilitate 

their simulation based on the innovation capabilities. In addition, it is assumed that agents 

can have economic or sustainable directionality, agents that have an economic directionality, 

which are those who are in traditional innovation systems, can generate second-order learning 

that leads them to change their directionality to sustainability, acquiring new production and 

consumption routines and practices that introduce new socio-economic paradigms that take 

into account our planetary boundaries and other problems addressed in the SDGs.  

In addition to the above, this work shows that agent-based modeling is a methodology that 

allows to study the phenomenon of socio-technical transitions in relation to innovation 

systems because both have their bases in the evolutionary economy, where agents co-evolve 

and adapt by the learning they have in the system from a bottom-up perspective, which is a 

main feature of this methodology, also allows to show the appearance of emerging behavior, 

such as the creation of niches from the relationship between agents.  

7. Further developments 

The proposed model will be validated with a case of transition in the agricultural coffee chain 

in Colombia, where several studies, from the transition framework to sustainability, show a 

niche of space coffees that managed to emerge and that currently coexists with the regime 

associated with the production of traditional coffee. In particular, it is expected to experiment 



with the policy of transformative innovation (Chataway et al., 2017; Schot and Steinmueller, 

2018), which is seen as a new STI policy framework that seeks to direct change to 

sustainability through niche experimentation. STI policy is an instrument, through which 

innovation is promoted, but the approaches on which you are based have evolved very little 

in historical terms since World War II; while still relevant, they offer no prospects on how to 

manage the socio-technical consequences of the modern economic growth system to which 

they contributed and are part (Schot and Steinmueller, 2018), that is, innovation policy must 

address social issues and climate change, rather than simply being a driving driver of 

emerging technology, it must be recognized that innovation includes both social and 

environmental and technological changes (Steward, 2012). This means that innovation shifts 

from focusing on activities that only promote business growth and fosters an innovation 

policy that has a focus on discussions on appropriate technologies, and how to contribute to 

reducing inequality and environmental problems that persist (Weber and Rohracher, 2012). 

It is necessary to transcend a policy of transformative innovation (Steward, 2012). 

According to the above, it is hoped to simulate several scenarios in the model taking into 

account several STI policy approaches, including the transformative innovation policy to 

demonstrate the effect it would have on the sustainable performance of the system, this will 

allow us to answer questions of the type ¿what would happen if? and give policymakers 

recommendations on how to speed up the transition. Also, the model will allow to explore 

several scenarios with the transition paths, that is, placing a scenario with technological 

substitution, another with misalignment and realignment, also one with reconfiguration and 

one with transformation (Geels and Schot, 2007; Haxeltine et al., 2008). To experiment with 

which paths the transition is accelerated.  
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Wicked problems and the call for radical transformations  

The world is currently facing significant challenges that simultaneously affect people, societal 
structures and institutions as well as well as the natural, planetary processes that support life 
(Raudsepp-Hearne et al., 2019; Rockström et al., 2009; O’Brien, 2011). Problems such as the 
obesity syndemic –interconnected pandemics of obesity, malnutrition and climate change (Swinburn 
et al., 2019) attest to the interconnected and complex nature of issues such as climate change, 
obesity and undernutrition. These types of problems are often described as “wicked” because of their 
intractability and their resistance to simplistic solutions, and because they require integrative 
systemic approaches that can unlock significant transformations of the structures and logics that 
contribute to their persistence. There is wide agreement that moving society towards sustainability 
will require significant changes in societal norms and behaviours, together with governance and 
management structures and processes. Addressing the complexity of the systemic regime shifts 
needed (Olsson et al., 2014) will require novel ways of approaching such challenges through greater 
collaboration between disciplines and the integration of different worldviews not just within academia 
but also from the wider society (Raudsepp-Hearne et al., 2019).  

The term “wicked problems”, which has been adopted to describe the complex nature of many of our 
sustainability issues from across different fields of knowledge (Preiser et al., 2018) emerged from a 
design-related perspective in the seventies (Rittel & Webber, 1984). However, historically, design 
has not been prominent as a promising field of knowledge and research when addressing persistent 
and systemic social challenges. Still, the 21st century has witnessed a shift in design’s direction and 
popularity. From conceptualizations such as Transformation Design emerging in 2004 (Jonas & Von 
Anshelm, 2015) or the more recent Systemic Design (Jones, 2014) and Transition Design (Irwin, 
2015), the field has been able to prove its potential to facing and facilitating changes for the benefit of 
society as a whole, responding to the need for systems-level change. Design’s integrative, 
explorative and generative nature is able to address questions of directionality –or how to influence 
the direction of change, and instrumentality -or ways in which to make change happen. This way, it 
pragmatically responds to our challenges by transforming lives, narratives, systems, structures, 
artefacts and environments (Jones, 2014; Krippendorff, 2011; Margolin, 2015; Buchanan, 1992).   

For the purpose of communicating where the contribution of design sits when addressing some of 
many challenges we face today, this paper seeks to offer insights about how design researchers 
could contribute to inter and transdisciplinary projects working towards social and environmental 
sustainability and resilience. To do so, a general framework will be developed to help clarify the 
language, roles and spaces where design skills can fit in. It will particularly develop the discussion by 
bridging the gaps between two of the main communities of scholars working towards enabling 
sustainable futures, while arguing design’s potential in the adoption of a Resilience Thinking 
approach.  

 

Living in the artificial: technology as mediator in STES 

Broadly speaking, two important research communities are currently addressing sustainability 
challenges from systemic and interdisciplinary perspectives, one working towards managing 



sustainability transitions –transitions of entire socio-technical systems, and the other working towards 
socio-ecological resilience –the vitality and stability of socio-ecological systems (Olsson et al., 2014). 
Although both communities describe transformations towards sustainability as consisting of multiple 
levels, phases and scales (Olsson et al., 2014), they adopt different approaches, frameworks and 
language. This results in different methods for framing research questions and for analysing and 
discussing the nature of change. They also draw different boundaries to the systems they focus on. 
Scholars working towards Sustainability Transitions (Geels, 2005; Loorbach et al., 2017; Irwin, 2015) 
frame their work mostly within Sociotechnical Systems –STS, while scholars working towards social-
ecological resilience adopt the Social-ecological Systems framing –SES (Folke et al., 2016).  
 
The first group focuses on the interaction between society and the human-made world which consists 
of material and symbolic elements such as technology, infrastructures, markets, networks, users and 
cultural meanings (Geels, 2005). On the other hand, SES scholars adopt a “humans-in-nature” 
perspective, acknowledging the deep interdependence that exists between ecosystems and society, 
and in particular, human dependence on ecosystem services. Both framings are understood to be 
focused on complex adaptive systems (Hölscher et al., 2018; Smith and Stirling 2010, as cited in 
Ahlborg et al., 2019) as nested, multilevel systems displaying unexpected behaviours and emerging 
patterns that lead to new system configurations. Beyond these similarities, Hölscher, Wittmayer and 
Loorbach (2019) highlight that the main differences found between these groups stem from their 
epistemological traditions and the communities from which they have evolved –either within the 
intersection of sociology and technology studies or ecology and policy (Ahlborg et al., 2019). To 
describe and analyse such systems, SES scholars have developed resilience theory as a way to 
identify risks and avoid undesirable transformations to ensure that nature’s essential services to 
human beings can be maintained (Olsson et al., 2014). Because of their extensive focus on 
ecosystems, critics have pointed out that this perspective has not deepened its understanding of 
some of the social dynamics that are central to transformations, in particular, conflicts of interest and 
power struggles, or the political implications of structural and technological change (Olsson et al., 
2014). 

On the other hand, scholars working towards sustainability transitions address the interactions and 
complexities that exist within social sub-systems and their structures –technology and institutions, to 
develop better tools and governance strategies that can lead to large-scale societal changes 
(Loorbach et al., 2017). While they recognize the role of technology in shaping our world, they tend to 
ignore the role of ecosystems in both enabling, affecting or being affected by such dynamics (Ahlborg 
et al., 2019). This framing focuses on humans as if removed from nature, excluding dynamics that 
pertain to the natural environment and the whole web of life. However, if we understand humans as a 
major force of planetary change (Steffen et al., 2011; Folke et al., 2016), more attention is needed to 
the often neglected interplay between the artificial realm –technology– and its interaction with natural 
ecosystems.  

Ahlborg et al. (2019) argue that given that both communities have failed to fully integrate some 
aspect of reality when drawing their system boundaries, they would both benefit from integrating 
each other's contributions. To close the gaps between both frameworks, they suggest adopting a 
socio-technical-ecological systems –STES– approach instead. This analytical framework departs 
“from a symmetrical attention to technology, society, and environment” and tries to advance the 
understanding of technology for the socio-ecological perspective in particular. By occupying the 
middle space between the social and the ecological spheres, technology is positioned in accordance 
to its mediating role in all human-environment relations. This stems from the recognition that we live 
in the realm of the artificial (Dilnot, 2009 p.184), whereby life is determined –and limited– by the 
“things” humans do and make, an idea otherwise captured in the concept of the Anthropocene 
(Steffen et al., 2011). By mediation, Ahlborg et al. (2019) refer to a “process of shaping, enabling, 
transforming, and conditioning the physical and symbolic interactions with our environment and other 
humans”. Moreover, technology is here understood to encompass methods, processes or devices 
that serve as means to extend human capacities and fulfill certain purposes (Ahlborg et al., 2019) 
and as such, represents a significant way in which physical and natural phenomena or resources are 
exploited for a particular functionality or goal –it is the result of human will. 



This draws attention to what is often called the politics of technology (Winner, 2018), the ways in 
which it can enhance and transform human agency even beyond human capacities, often for the 
benefit of some and the misfortune of others. Technologies have a fundamental role in enabling or 
limiting certain power dynamics, and therefore, are value-laden and potentially biased as opposed to 
neutral and instrumental as they are often portrayed. Because technology is the result of human 
endeavour and design, the capacities that it extends to us humans can either improve or worsen the 
quality of our lives, potentially leading to alienation and destruction, or to liberation and environmental 
conservation (Ahlborg et al., 2019). In this way, technology has an ontological effect of shaping the 
conditions of our existence (Fry, 2014), extending or limiting it by reshaping the world and our 
practices within it (Verbeek, 2005), thereby demanding responsibility and attention to its wider 
impacts on the world across communities, time and space.  

In summary, when addressing the complexity of the degree of change needed to face our current 
sustainability societal challenges, society, technology and the environment need to be addressed 
simultaneously. Any problem formulation, study, analysis or policy recommendation that would 
otherwise result from excluding either of such spheres would result superficial and limited (Ahlborg et 
al., 2019), failing to acknowledge the interdependent and complex dynamics that exist within our 
constructed and natural worlds. As Yorke et al. (2002) put it, “The sustainability transition requires an 
active redirection of devastating mismatches between societal dynamics and ecosystem dynamics.”. 

 
Bridging language and models by design 

The SES and STS communities have each adopted a specific language that relates to the analytical 
models that they adopt. Scholars working within STS adopt the multi-level perspective on transitions 
model –MLP (Geels, 2005), which identifies three levels: niche, socio-technical regime and socio-
technical landscape. It stems from the understanding that the interactions between these socio-
technical system levels are created and reshaped by the social actors that are part of the structures 
and the rules that they develop to orient their actions. From this perspective, a change from one 
socio-technical system to another is what represents a transition. Transitions are understood as 
multi-actor processes encompassing interactions between different social groups and as such, 
represent complex, non-linear processes that emerge from a diversity of dynamics occurring at 
different levels simultaneously –never displaying one single driver. These dynamics are socially 
constructed, and therefore change according to the varying interests and perceptions of its actors 
over time. The meso-level represents the socio-technical regime that is responsible for the stability of 
the existing socio-technical systems in place (Geels, 2005). On the other hand, the niche level 
represents the space for radical innovation and learning, which encompasses small initiatives that 
experiment with new technological and social configurations and where change is dynamic and 
fast.The landscape level refers to “exogenous” elements (politics, cultural and normative values, 
environmental and resource issues) where change is slower and beyond the direct influence of 
actors (Geels & Kemp, 2007). This model acknowledges that within a dynamic state of equilibrium, 
changes exist at all levels simultaneously, but not all result in immediate perceivable change. 
Cumulative, incremental change within the regime –what they refer to as a transformation– is what 
comes about as a result of a type of adaptation to pressures coming from the landscape level. This 
re-orientation of rules and actions (ie. change in visions, goals and regulations) is the result of 
negotiations, power struggles and new coalitions of actors, but does not imply a whole replacement 
of the existing system (Geels & Kemp, 2007). However, the cumulative adjustments performed by 
incumbent actors result in the redirection of the new development trajectory over time (through 
performance improvement). For this community, a transformation refers to a re-orientation while a 
transition implies a shift to a whole new trajectory. This shift is made possible by “windows of 
opportunity” as spaces for “creative destruction”, where innovations from the niches and the re-
arrangement or collapse of some incumbent actors disrupt the existing development trajectories. 
Transitions are followed by periods of dynamic stability where the reproduction of existing rules and 
routines secure the new regime trajectory (Geels & Kemp, 2007). 



Figure 1: The complex adaptive cycle. Adapted from Holling & Gunderson (2002) and Briggs et al. (2010). 

 

On the other hand, the SES community has embraced the Panarchy model (Holling & Gunderson, 
2002) which explains how a set of nested complex adaptive systems (see loops in Figure 1) organise 
and interact over different spatio-temporal scales (Holling, 2001). Similar to the MLP model, this 
approach also understands the nested nature of processes and dynamics and the varying phases 
during which processes are enhanced or prevented. In the Panarchy model, the different adaptive 
cycles at play (loops) display four distinct phases of: growth and exploitation (r), conservation (K), 
collapse and release (Ω) and destruction and reorganization (α). From this view, two transitions exist 
in the two major phase changes: from growth to conservation (foreloop), and from collapse to 
reorganization (backloop). The change of state from one phase to the next is what they refer to as a 
transition (Holling, 2001). In this model, the most critical stage refers to what happens between the 
preparation for change and the period of building resilience of a new trajectory of development, that 
is, navigating the transition between destruction and re-organization (see backloop). In other words, 
what happens after the window of opportunity opens and radical innovation takes place, with a re-
arrangement of actors and structures. 

Given that the model recognises that there exist adaptive cycles that run across time and space 
simultaneously, the hierarchical-type model displaying different levels is only adopted as a way to 
visualize and highlight simultaneous processes that span across space (x axis) and time (y axis). 
Comparing both models shows that while the temporal dynamism and the relations across scales are 
highlighted in both models, the spatial dimension is less explicitly articulated in the MLP model. In 
natural systems, open systems boundaries and interdependence are more obvious and seen more 
holistically –ie. the Earth System as a whole. What is interesting to note between the two models is 
the relevance of experimentation and innovation and the tensions that exist between the creative 
destructive force and the resistance to change. In Holling’s words, “the whole panarchy is both 
creative and conserving” (Holling & Gunderson, 2002, p.76). Similarly to how experimentation and 



flexibility exists in niche innovations in the MLP model, the smaller and faster levels in the Panarchy 
model are the ones that invent and test, while the slower levels (foreloops) tend towards 
conservation and stabilization, which seek to conserve the memory of past experiments –where 
change is incremental. This is similarly equated to norms, structures and habits that over time get to 
become entrenched in a regime configuration in the MLP, while further applying to elements of the 
landscape, as in the case of larger socio-cultural aspects (social norms, politics) or environmental 
configurations (built infrastructure, natural resources). However, what’s important to note in relation 
to the SES understanding of memory is that this stored knowledge or resources is crucial for 
informing the reorganization phase, that is, it becomes a sort of wisdom that enhances adaptive 
capacity. 

In essence, both models agree that the lower, smallest levels that have the capacity for radical 
innovation and faster change, while the higher and larger levels –regimes– are more resistant to it. 
One of the key concepts that is important here is resilience, known as one of the key properties of 
SES and fundamental when enhancing adaptive capacity. Resilience represents the capacity of a 
system to remain within the same regime by absorbing or withstanding perturbations so that 
essential structures and functions can be maintained (Folke et al., 2010). While this property is more 
easily understood in the context of natural systems (preservation of ecosystem services for instance), 
it applies to social ones as well, and can be both positive or not, depending on the configuration that 
the system is resistant to. In the context of STS, this equals a state of lock-in. However, resilience 
also entails the degree to which a system can increase its capacity for learning, adaptation and self-
organization (Carpenter & Folke, 2006) and may imply changing structures so as to preserve 
functions. This recognition has led the SES community to develop a comprehensive understanding of 
resilience as the capacity of a social-ecological system to “continually change and adapt while 
remaining within critical thresholds” (Folke et al., 2010). A few interesting aspects emerge from this 
understanding, especially considering social implications. First, and following Walker’s recent 
articulation of resilience as about “learning how to change so as not to be changed” (Walker, 2020), 
is the important role of agency, where human’s capacity to anticipate change and act to influence 
future pathways becomes critical. Secondly, it acknowledges the degree of uncertainty and 
unpredictability that exists within dynamic systems, whereby changes may happen abruptly –without 
disturbances– following processes of gradual change that may surpass threshold levels or tipping 
points (Milkoreit et al., 2018). In such a context, it becomes important to learn when a tipping point 
might be in proximity –by identifying early warning signals for instance (Scheffer et al., 2009), so that 
the preferable action (prevent or promote) can be taken before it is too late. New system 
configurations or states may result desirable or not, and restoration to previous states after a critical 
transition occurs (Scheffer et al., 2009) is complex and sometimes impossible.  

To better understand the nuances of these change trajectories, this community has conceptualized 
Resilience Thinking, an approach characterized by seven principles and three key aspects: 
resilience, adaptability and transformability (Folke et al. 2010). Adaptability refers to the capacity to 
deal with and adjust to internal and external changes while staying within a regime, whereas 
transformability refers to the capacity to “cross thresholds into new development trajectories'' or to 
create new ones altogether (Folke et al., 2010; Folke et al,. 2016). In essence, resilience means 
enhancing the adaptive capacity to be able to foster positive reconfigurations where different options 
and opportunities may stay open. This equals diversity and heterogeneity in biological terms but also 
in knowledges, institutions, networks, attitudes, skills and interests. Because one of the main barriers 
preventing transformations is often the high degree of resilience of certain societal patterns, 
transformability emerges as a key ingredient both for SES and STS (Folke et al., 2010; O’Brien, 
2011). Beyond the language differences, both research communities have acknowledged that 
change often results from overcoming path dependence and crossing over critical thresholds to a 
state that can enable more flexible, collaborative forms of management and governance of 
resources. When navigating transitions to new development pathways or during periods of crisis, the 
roles of creativity and innovation are fundamental. This further means dealing with the status quo, 
engaging conflicting values and therefore addressing the role of agency and power relationships that 
may exist within elements and structure of relationships that try preserve a particular state. To 
radically break free or release lock-ins, collaboration and experimentation are elements highlighted 



by both communities as strategic to enable shifts towards sustainability (Olsson et al., 2014)– either 
through niche innovations in STS or phases of creative reconfiguration in SES.  

Figure 2: Visual comparison of the MLP and the Panarchy models. Adapted from Geels (2002), Geels & Kemp (2007) 
and Holling & Gunderson (2002) by the author. 

 

As we learn from this brief introduction and graphics shown in Figure 2, there are various 
parallelisms between these models coming from transition theory and resilience theory beyond the 
choice of language (also see Ferguson et al., 2013 for a comparative table). Therefore, a better 
integration could help design studies that can form niches for experimenting and innovating with new 
configurations of social, technological and ecological systems in the face of increasing uncertainty 
and change (Olsson et al., 2014). While such collaboration between the different research fields 
represents a challenge if we take into account their different ontological and epistemological 
traditions, it is imperative to recognize that the integration of knowledges and ways of thinking and 
doing –across these fields and beyond–are fundamental if we are to imagine and enact fundamental, 
radical change that can support the wellbeing of humans within planetary boundaries. In this 
scenario, Transition Design (Irwin, 2015) has emerged as a design-led approach that positions itself 
as a space of research and practice with the capacity to synergize and synthesize plural views and 
discourses while enabling experimental and creative approaches to problems from a systemic 
perspective (Irwin, 2015b). While not being a prominent approach within transition and transformation 
discourses, it is argued to come to represent an important role as a mediator (Irwin, 2015b) between 
the otherwise known dualities of nature and culture, science and art, and in this case, STS and SES. 
The following section will articulate the main arguments for the integration of a design-led approach 
to societal transformations. 

 



Changing Design and Designing Change 

Design, as a discipline, is only a century old. It went from being a field in the service of enhancing 
and improving the production and consumption of goods (Margolin, 2002), towards a knowledge 
generation field that contained its own epistemology, praxiology and phenomenology  (Cross, 1999). 
Nigel Cross refers to it as a third culture characterized by “designerly ways of knowing” (Cross, 
1982), marking a clear differentiation from the well-established sciences and arts. This culture comes 
to represent technology and constitute itself as something distinct, representing a synthesis of 
knowledge and skills coming from the sciences and the humanities. This conception of design also 
aligns with what Herbert Simon refers to as the “sciences of the artificial” (Simon, 1988) when 
referring to objects and phenomena invented by humans (Margolin, 2002). Understanding this 
discipline as neither science nor art, helps us see that Design possesses its own purposes, values, 
measures and procedures (Owen, 1998) whereby the types of questions asked, and the knowledge 
produced, are very different to those of the other disciplines. Still by synthesizing knowledge from 
them, it represents a truly integrative and yet pragmatic field that can simultaneously address 
understanding, communication and action (Buchanan, 1992). 

While design has the potential to address the so so called wicked or ill-defined problems, as opposed 
to the “tame problems” typically addressed by the sciences, traditional design has also been 
criticized for being implicated in the development of our current unsustainable lifestyles by shaping 
products, habits, environments and cultures that have negative societal and environmental impacts 
(Papanek, 1985). However, that is the case for the more traditional or insular types of design 
practice, whereby design acts mostly as form-giver or focused on addressing comercial –
consumption– needs (Irwin, 2015). However, over the past decades, the field of design has moved 
on to engage in practices with far-reaching impacts moving towards designing product-services 
systems, and more recently, to fully engage in addressing more systemic and complex societal 
challenges (Ceschin & Gaziulusoy 2019; Irwin, 2015; Jones, 2017; Jonas & Anshelm, 2015). 
Transition Design, as one of the emerging approaches, explicitly acknowledges the intractability of 
our current challenges and their social roots through its focus on wicked problems (Irwin, 2015). 
These are defined as a "class of social system problems which are ill-formulated, where the 
information is confusing, where there are many clients and decision makers with conflicting values, 
and where the ramifications in the whole system are thoroughly confusing'' (as quoted in Buchanan, 
1992). The ill nature is what differentiates these problems as indefinable and inseparable and hence, 
not leading to the finding a single solution though a linear thinking process. Any proposed solution 
can be the start of a new problem so it becomes essential to not rush into excluding any aspect or 
dynamics that are part of the systems that we aim to change. Following the argumentation presented 
above, it means not neglecting technology or the biosphere.  

Another aspect that characterises designerly knowledge, is that it broadly adopts solution-focussing 
strategies with the aim of advancing towards action through abductive, productive thinking and the 
support of non-verbal media for visualization, experimentation, communication and materialization 
(Cross, 1982). This type of “thinking-through-action” is thus generative, tangible, explorative and 
future-focused. It is mostly concerned with imagining possibilities, not just what ought to be but what 
may be –imagining and planning for that which does not yet exist (Cross, 1982). In this sense, design 
has been popularized to be apt to navigate uncertainty because of the indeterminacy of the type of 
problems it addressed and its capacity to pragmatically invent and develop working hypotheses that 
can help advance towards the problem resolution even when there is a lack of information (Cross, 
1982). This often comes about through exploring different framings of the problem, and through 
extensive experimentation and testing in which problem and solution co-evolve (Dorst & Cross, 
2001). Designers rely on different sources of knowledge and wisdom (intuition, scientific and tacit 
knowledge, lay and indigenous knowledge, etc.) that is synthesized, materialized and tinkered-with, 
in an iterative, flexible process. These designerly capabilities became popularized outside of the field 
as “design thinking” (Brown, 2008), which has helped communicate the potential application of 
design in enabling innovation, collaboration and trigger rapid change mostly within business and 
government settings (Cooper et al., 2009).  



With this popularity, designers have also started engaging in new arenas and research collaborations 
(Muratovski, 2015) on a more symmetrical level, and not just for visualizing or communicating the 
final outcomes of a project. One of the aspects that design has been advancing is its transdisciplinary 
and participatory-focus (Buchanan, 1992; Brown et al., 2010), by not only engaging with diverse 
fields of knowledge but also multiple actors and their perspectives and worldviews (Escobar, 2018). 
Through these synergies, it is able to propose new questions and discover possibilities otherwise 
unseen. Design is valued for its capacity to “bring things together” (Duclos, 2010), particularly when 
transferring and translating knowledge during the production of new knowledge and artefacts. An 
analysis that considers the sociology of technology is useful when understanding that the material 
outcomes and the “socio technical assemblages” that are shaped through design (Duclos, 2010; 
Latour, 2019), become active shapers of reality and help constitute whole lifeworlds. By dealing with 
artificiality and technology both materially and symbolically, design is not only purposely mediating 
relations but also shaping and being shaped through its unfolding (Willis, 2006). This has evolved in 
deeper understandings of the role of design in enabling or limiting future possibilities (Fry 2008) and 
in the recognition that our lives are inherently mediated by design and its ever pervasive existence 
(Margolin, 2002). This has led many scholars to state that because the human experience of the 
natural world is always mediated through design (Papanek, 1985; Margolin, 2002), it could be said 
that we exist in strictly artificial and designed worlds (Margolin, 2002; Simon, 1988). The implication 
of this is that the act of designing carries a deep responsibility and has an important role to play in 
enabling –and limiting– the possibility of life flourishing on Earth (Fry, 2008).  

In alignment with this, emerging design-led approaches have explicitly focused on tackling system-
level challenges and working towards the active reconfiguration of transition processes (Irwin, 2015) 
to help realize socio-technical systems transformations. Designing for Sustainability Transitions 
(Ceschin & Gaziulusoy 2019) integrate different approaches that help conceptualize, visualize, 
imagine and operationalize a diversity of experiments to co-create and materialize transition 
pathways. Such interventions may seek to foster changes in values, technologies, social practices, 
lifestyles, infrastructures and reshape the interactions between socio-technical and socio-ecological 
systems (Ceschin & Gaziulusoy, 2019). Approaches such as Transition Design (Irwin, 2015), 
Transformation Design (Jonas et al., 2015) and Design for Resilience (Baek et al., 2015) try to 
support collective efforts for re-imagining and enacting desirable futures and foster innovation 
initiatives across spatio-temporal levels and scales, with a focus on enhancing quality of life. From 
this systemic scope of action, Ceschin and Gaziulusoy (2019) have explicitly recognized that Design 
needs to shift its focus to embrace a socio-technical-ecological systems framing –STES. This means 
acknowledging the key role of technology and the artificial, but also bringing back its attention to the 
biosphere and the future of all life on Earth. However, said systemic approaches have not engaged 
fully with the deep understanding of resilience advocated by the SES community. In spite of this, 
there is potential for the intersection of design and resilience thinking, when we understand design’s 
capacity to foster transformability.The next section will articulate overlaps and correlations as a way 
to offer insights into the potential contribution of Design within this approach.  

 

Translating Design’s role in Resilience Thinking for sustainable change  

A series of definitions and considerations have been laid out in order to construct an argument for the 
relevance of the integration of design as pertaining to the realm of the artificial –the layer of 
technology or artifice as mediator and shaper of human-environment interactions. In addition, design 
has been introduced as a third culture beyond the sciences and the humanities –as a science of the 
artificial. But, while the SES community has explicitly acknowledged the need for the integration of 
the arts and the sciences, it has excluded Design. The general low participation of designers within 
SES communities (as is experienced by the author who belongs to a SES community of practice) 
suggests that there is a need to better articulate and communicate its potential role in helping enable 
sustainability transformations. At the same time, while design has engaged with the concept of 
resilience (see Baek et al., 2015), it has not been articulated beyond a socio-technical sphere, 



therefore often excluding ecosystem-related insights or environmental aspects. Furthermore, there is 
still a lack of clarity and deeper understanding of the scope, breadth and nuances behind the concept 
of resilience as it has been developed in the field of SES more recently. To bridge this gap, the seven 
core principles that constitute the Resilience Thinking approach are outlined in the following table 
with correlations to capabilities, methods and tools that exist within design. This seeks to offer a tool 
to help bridge the communication and language gap between Design, SES and STS.   

Table 1: Resilience Principles goals, actions and their correlation in Design. 
 



The table proposed here (Table 1) attempts to synthesize key elements drawn from Design literature 
and which relate to a diverse set of attitudes (Rawsthorn, 2018), methods, and tools that are 
particularly suited to face the challenges of managing resilience and fostering large systems 
transformations in their relation to the seven core principles (Anshelm et al., 2016). The literature 
portrays design as particularly apt to: face uncertainty and surprise, integrate different knowledges 
and disciplines, contribute to translation and communication, facilitate collaboration and innovation 
across different actors, aid in the visualization and reframing of complex, ill-defined problems, 
explore, test and experiment with solutions and interventions, help speculate, imagine and develop 
desirable visions for sustainable futures that can help improve governance and aid decision-making 
processes while effectively changing the values, practices, meanings and products that constitute our 
reality (Gerber & Carroll, 2012; Paton & Dorst, 201; Kimbell, 2015; Muratovski, 2015; Brandt et al., 
2008; Binder & Brandt, 2008; Ceschin & Gaziulusoy 2019). Understanding that the locus and focus of 
all design activity is essentially people (Dilnot, 2009), all of these features particularly pertain and are 
experienced in the context of people’s everyday lives. The following section will thus articulate the 
potential intersections between transition theory, resilience theory and Transition Design through its 
potential binding role.  

 

Materializing synergies: design, resilience and transitions 

Transition Design has been proposed as an approach that while adopting a holistic approach based 
on living systems theory and integrating diverse transition discourses, has mostly focused on a socio-
technical systems framing (Irwin, 2015b). While this is in accordance with Design’s realm of action in 
relation to “the artificial”, extending its scope to include resilience thinking and insights from the SES 
perspective would bring further tools and approaches to inform more ecologically-aware interventions 
while further exploiting its capacity for supporting transformability. The recognition that managing 
resilience through a Resilience Thinking lens can be supported and facilitated through design, opens 
a space of opportunity and collaborations across these three areas (see Figure 3). Design’s role in 
enabling sustainability transitions integrating a Resilience Thinking approach would focus on two 
main aspects: (a) the understanding of the mutual connections between social, economic, political, 
technological and natural systems when addressing complex, entrenched problems, as well as (b) 
pursuing the goal of improvement of the quality of life, not just for humans, but also for all living 
beings (Irwin, 2015). Integrating Resilience thinking and SES into framings wich focus on STS, such 
as transitions management, or transition design could bring new perspectives, tools and approaches 
to inform more holistic understandings of transformation, restituting the interplay between the social 
and technological (including the man-made world: technology or the artifice) and the biosphere (the 
natural layer that supports life on Earth). Taking a design-led approach means promoting a focus on 
“the relations between things and persons and things and nature” Dilnot (2009, p. 183), the focus of 
what design designs. In alignment with this, Transition Design particularly advocates focusing on the 
reconception of entire lifestyles which can exist in harmony with both the natural and the artificial 
worlds and structures (Irwin et al., 2017; Kossoff et al., 2015). Lifestyles, the practices, habits and 
artefacts that shape them represent the area that cuts across all systems levels –from human cells, 
to whole societies. Whether focusing on socio-technical or ecological systems, human daily activities 
not only determine but also emerge from the dynamics that exist across levels, be that politics, 
economics, culture, the built environment, technology, social norms, natural resources, governance 
models and policy, etc. People, their lives, and their “worlds” are the very core of design, and in that, 
design’s focus is on “seizing and realizing the potential of situations to be transformed” (Dilnot, 2009, 
p. 184). The creativity of design is brought forth for the visualization and materialization of new 
possibilities, and through that, to prefigure new life and world configurations. Because of this, the 
realm of everyday life represents a potential space for improved engagement, understanding and 
action –promoting governance and enhancing the role of agency that people have in imagining and 
actively shaping their preferred futures. In alignment with this, the main argument here is that 
Transition Design offers the possibility to creatively experiment and create novel ways of engaging 
and developing the wisdom –as in knowledges, skills and judgement– that is required to navigate our 
current transitions, and hence, ensure to keep future possibilities for humanity open. 



As a way to more succinctly understand these overlaps, the figure offered here (Figure 3) seeks to 
visualize the intersections and potentialities articulated throughout this piece. It aims to highlight the 
overlaps and potentialities afforded by Transition Design and its integration with transition theory and 
resilience theory, by adopting an STES framing. This graphic seeks to represent an initial tool that 
outlines a starting point for motivating more exhaustive theoretical articulations and motivate 
examples in practice that may come about through interdisciplinary collaboration across these three 
approaches together with the integration of other knowledge systems and ways of knowing, fully 
embracing a focus on plurality and diversity as it exists in the real experiences of people as they go 
about their daily lives in their particular contexts. 

Figure 3: Integration of a design-led perspective to foster transitions and a transformability capacity: Transition Design 
as a mediator. Developed by the author. 

 

Concluding remarks  

Responding to a need of expanding the understanding of the role of technology and the potential of 
the integration of design within research groups working towards sustainability transformations and 
change, a conceptual model has been proposed that highlights the spaces and potential 
contributions of integrating design capabilities into inter and transdisciplinary teams working for STES 
transformations towards sustainability. To further exemplify and open this framework to its expansion 
and practical adoption, a series of visual models have been proposed. These seek to not only 
communicate the potential of a design-led approach to sustainability transitions but also to foster the 
adoption of a more integrative perspective while bridging the gaps and differences in language and 
systems framings. The materialization of these conceptual models into diagrams with an integrative 



and synthetic approach driven by design make these perspectives more tangible, bringing them into 
a new life. This way, it hopes to facilitate dialogues and collaborations across individuals from 
otherwise different or unconnected spheres. By highlighting the role of design in mediating and 
facilitating human-environment interactions, particularly aided by its capacities for visualization, 
materialization, experimentation and innovation, has shown that Design is particularly relevant when 
fostering a capacity for transformability across scales. This means a way to enhance positive 
resilience while creatively exploring what the possibilities of the artificial are for us (Dilnot, 2009, 
p.184). After all, “good designs become our habitats and habits that can determine future pathways 
for our societies. All this implies that design can play a more central role in the discourse of 
transition” (Irwin, 2015b), and in responding to the call for radical and fundamental societal change. 
At the same time, by stressing the importance of understanding and managing resilience, both in 
ecosystems and societies, this aligns with the overarching goal of fostering a sustainability transition, 
one which will only come about if we improve our adaptive capacity to learn and respond to change 
(Yorke, 2002). It is hoped that the potential space for more design integration and collaboration has 
been clarified, especially to communities of scholars not very literate in this field. 
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